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CJIOBO PEJAKTOPA EDITORIAL

Bol111€1 HOBBIM HOMED HAILIETO —— - The new issue of our journal is an anniversary
JKyPHaJIa — IOOUJIEMHBIN U, €CJIN BEPUTD | ﬁ ' issue and, according to numerology, carries a lucky
HYMEPOJIOTUH, CHACTIHUBBIL! g number! You can see the symmetrical “55” on the

Ha 06J105KKE CUMMETPUYHOE YUCIIO «55» —
MMEHHO CTOJIBKO BBIITYCKOB «BpeMeHn
KOJITIOOHMHTI'A», 4 C HEKOTOPBIX MOP —
u «Bpemenu I'PIT»> MbI TOATOTOBUIIN JJI
BAC, Joporue unrareny, ¢ 2002 roaa.
Ham sxypHaJl — €IMHCTBEHHOE U3/JaHUE
B Poccuu n CHI, nMmeroniee npaso
y6/IMKOBATh MATEPHAIBI ACCOITUALTUH
CIEUATICTOB IO KOJITIOOMHI'OBBIM
TEXHOJIOTHAM U BHYTPUCKBAKUHHBIM
po6otaMm (ICOTA). «BpeMs KOTTIOOUHT a» —
IVIaBHBIN HH(pOPpMATUOHHBINA TapTHEP ICOTA B peruone
U PyIIOP POCCHUICKOT'O OTJEJIEHUS ACCOLTUALINU —
ICoTA-Poccus. B koHnie 2015 roza cornacHo Yerapy ICOTA u
PernmamenTy ICOTA-Poccust mpousonuia CMeEHA PYKOBOJCTBA
otaenenus. [Ipeacenarenem ICOTA-Poccust 6b11 n36paH
WS TInpy. MTHTEPBBIO C HUM OTKPBIBAET 3TOT HOMED.
B HOMEpE cTapTyeT HOBasA pyopuKa «Teopus». Ceronnsa
B HEM MBI IPEJJIATAEM O3HAKOMUTBCS C IIEPBOI YACTHIO an in-depth view presented by Rock Engineering
COZIEPKATEJIBHOT'O MaTEpHaia «MeTOAbI YBEIMUYCHU S Services and prepared in a form of consecutive
HedreoTnaun iacta u I'PIT», ipeicTaBIeHHOTO KOMITAHUEN slides, which can hardly be called a conventional
«Poxk MHkMHUPUHT CEPBUCE3» B HE COBCEM IPUBBIYHOI format for the journal. As there are over three
JUIA )KYPHAJIBHOM MyOIUKALUU (POPME — B BUZIE hundred slides in the presentation, we are going
MOCJIEA0BATEILHOM IIPE3EHTALUU CJIAUA0B. IIOCKOIbKY to publish them serially over the year, in all four
CJIAIOB OKOJIO TPEX COTEH, MATEPUAJIBL OyAYT issues. Don’t miss it!
NyOGIMKOBATBCS C IPOAO/KEHUEM B TEYCHUE I'0/1d BO BCEX The Technologies column is as informative as
4EeTBIPEX HOMEPAX XKy pHa1a. He nponrycrure! always. Here you are going to read about the results
Kak Bcerja, HaChlleHHA pyOpUKa «€XHOJIOTUN». of pilot testing of technology of deeply-penetrating
Bl npoureTe o pe3yabrarax OITH 1o TEXHOJIOTUU CO3/IAHHUS radial filtration channels creation in RUP PO
CETHU ITTyOOKONIPOHUKAIOIINUX KAHAJIOB (PUIBTPALIN Belorusneft; about the selective bottomhole
B «benopycHeTH», O IOUMHTEPBAIBHOM OOpA0OTKE treatment of terrigenous reservoirs with acid
pU3a60MHON 30HBI TEPPUTI'CHHBIX I1JIACTOB KUCJIOTHOMU emulsion, and about the integrated approach to
3MYJIbCHEH B 3anafHOU CHOUPH, O KOMIIJIEKCHOM ITOJXO/IE coiled-tubing multistage frac from Weatherford
Kk nposejeHuio MI'PIT va THKT or komnanun Weatherford and RITEK.
U «PUTOK>». The Jubilee column is dedicated to the 25"
Py6puka «fO6unen» nocsdmena 25-1eTuio 3A0 «XHUMEKO- anniversary of Himeko-GANG CJSC, one
T'AHI» — 0OfHOTO M3 TUAEPOB IIPOU3BOJCTBA IIPOMBICTIOBON of the leaders in the field chemistry widely
XHUMMHU, XOPOIIO U3BECTHOI'O KaK B POccuy, Tak U 32 €€ acclaimed both in and outside Russia. On this
npegenamu. ITonb3ysach CrydaeM, XO4y MO3/APABUTD C 3TOM occasion I would like to congratulate the team
3HAMEHATEIBHOM BEXOM BECH KOJJIEKTUB IIPEATIPUATUSA of the company, and first of all, its management

cover, which is how many issues of Coiled Tubing
Times, including the recent Hydraulic Fracturing
Times, we have presented to our readers since 2002.
Our journal is the only periodical in Russia
and the CIS entitled to publish materials of the
Intervention & Coiled Tubing Association (ICOTA).
The Coiled Tubing Times is the principal media
partner of ICOTA in the region and the voice
of the ICoTA-Russia, the Russian branch of the
Association. At the end of 2015 the management of
the branch was changed under the ICOTA By-Laws
and the Regulations of the ICOTA-Russia. I. Ya. Pirch,
was elected the Chairman of the ICOTA-Russia; our
interview with him is opening this issue.
This issue introduces a new column under
the title “Theory”. Today, it will give you an
opportunity to see the first part of the Methods of
Enhanced Oil Recovery and Hydraulic Fracturing,

U IIPEXKJE BCETO EI'0 PYKOBOJACTBO — ITPO(PECCOPOB
M.A. CyHa n JI.A. MarajoBy. HOBBIX yCIIEXOB BaM,

represented by Professor M.A. Silin and Professor
L.A. Magadova on reaching such a landmark. Dear

Jloporue Kosneru! colleagues, I wish you every success!

B pyopuke dIpakTtuka» BeIcTynaet J.A. 3aKpy>KHBIH, The Practice column gives floor to D.A. Zakruzhniy,
BEAYIIUI MHXXEHEDP OTAEJIA CTPOUTEIBCTBA U PEMOHTA Lead Engineer, Well Construction and Repair
CKBA’KHH YNPABJIECHUS CKBAXUHHBIX TEXHOJIOI'NH U CEPBHCA Division of Downhole Technologies and Service
LenTpanbHoro anmnapara PYII JIpousBoiCTBEHHOE Department of RUP PO Belorsuneft. His report
o6benuHenue «benmopycHedTh». Ha 16-11 MexXyHap O HO#M on Multi-stage Hydraulic Fracturing Experience
HAy4YHO-IIPAKTUYECKOHN KOH(pepeHITUU «KOJITIOOUHI'OBBIE has been named among the best reports made
TexHosioruy, I'PI1, BHYTPUCKBAKUHHBIE PA6OTBI> €TI0 JJOKIA/] at the 16th International Scientific and Practical
«OnbIT npoBegeHust MI'PIT»> OBl OTMEUYEH KaK O/IUH U3 Conference on Coiled Tubing, Hydraulic Fracturing
JIYYIINUX. and Well Intervention.

He 3a ropamu 17-s1 MexxlyHapO/IHAsI HAY4YHO- The 17 International Scientific and Practical
NPaKTHYECKAst KOH(pepeH1Us «KOITIOOMHTIOBBIE Coiled Tubing, Hydraulic Fracturing and Well
TexHosioruuy, I'PIT, BHyTPUCKBAKUHHBIE PAOOTHI>. Intervention Conference is just around the cornet.
ITpu3BIBaIO TOTOBUTBCS K HEY BMECTE! Let us cooperate to get ready for it!

Bcezoa eaut, Pon Knapr Yours ever, Ron Clarke
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BPEMS KOJTHOBMHIA

SR koATIOBMH (J
HIM «LIPKT»
NP CTTDC

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

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

OceHb 2016 ropa,
Poccnga, MockBa

Tematnka:

¢ KonTioOUHroBble TeXHONOruu;

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

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

* BHYTPUCKBaXKNHHbIN NHCTPYMEHT AJ1si
BbICOKOTEXHOJIOTUYHbIX PaboT;

¢ 3ape3Ka GOKOBbIX CTBOJIOB;

¢ [MAPOMOHNTOPHOE BypeHue;

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

¢ HoBble MeTOAbI NOBbILLIEHUS HeTeOTAAUN
nnacros;

¢ PeMOHTHO-M30MSILNOHHbIe PaboTbl;

LJ npOMblCﬂOBaﬂ XnumMmusa gnsa BbiICOKOTEXHOJTIONTMYHOIo

HedpTerazoBoro cepeuca (peareHTbl U MaTepuarsbl
ana P, komno3nuum ana MNMHI, cocraebl
ansa PUP n pp.).

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

Fall 2016
Moscow, Russia

Conference topics:
¢ Coiled tubing technologies;

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

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

* High-tech well intervention equipment;

* Sidetracking;

e Jet drilling;

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

* New EOR technologies;

¢ Cement squeeze;

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

ICoTA-POCCUSA -

3TO OTKPbITbIN KNYB
NPOMECCUOHAJIOB
BbICOKOTEXHOJIOTMYHOIO
HEGTEFA30BOIO CEPBUCA
B PETIOHE

ICOTA-RUSSIA IS AN OPEN
CLUB FOR EXPERTS IN THE
SPHERE OF HIGH-TECH
OILFIELD SERVICE

B xonue 2015 zooa coznacro Yemaey ICOTA (Accovuanuiu
CReUUAILCINO8 NO KOANIHOOUH2ZOBHIM MEXHOI02UAM U
BHYMPUCKBAICUHHBIM DAOOMAM) U Peanamerny poccuiicko2o
omoenenusn ICoTA (ICOTA-Poccus) npousoutia cmena

pyxosoocmea omoenerus. I1peoceoamenem ICOTA-Poccus
OvL u3opar A Iupu. Ce2o0Ha 01 omeeuaem Ha 601pocsl
Haue2o JHCypHaa.

Inthe end of 2015, according to the By-Laws of ICOTA (Intervention and Coiled Tubing Association) and the
Rules of the Russian Chapter of ICOTA (ICOTA-Russia) a change in the Executive Board of Directors of the
Russian Chapter took place. LYa. Pirch was elected as a Chair of ICOTA-Russia. Today he is answering the

questions of our Journdal.

Bpems KoaTrOOuHIa>: UBaH ApoHoBHUY, BBI cCTaIH
npeacesareieM pocCuuckoro oraenenusa ICoTA.
Kakwue 11eJI1 CTABUT IIePe.; COOO0M 3Ta OPraHHU3AI A
M KaKHe 32/1a9H BbI cTaBUTE IIEepe CO00 B HOBOE
JOJIZKHOCTH?

HUBan [Iupu: Poccuiickoe otnenenue ICOTA, nnu
ICoTA-Poccust, BXOGUT B COCTAB MEXK/TYHAPOJHON
opranusanuu ICOTA (Acconuanuu CeuaJIruCcTOB I10
KOJITIOOMHI'OBBIM TEXHOJIOI'HSIM U BHYTPHUCKBAXKUHHBIM
padoTam) U, CJIEA0BATENBHO, pa3jaenseT ee 1ean. ICOTA
ObL712 00pa30BaHa e1ie B 1994 roy Kak ACCOIManus
CIIEIUATUCTOB IO KOJITIOOMHTOBBIM TEXHOJOTHAM. Ee
OCHOBHOM 1J€JIBIO IIPOBO3IVIAIIAIOCH IPOABUKCHUE
U OJJIEPKKA TEXHOIOIUI, OOMEH UMH B PAMKAX
KOJITIOOMHI'OBOM OTpaciv. HEKOTOpOE BpEMS CITYCTS
OBLJIO IPU3HAHO 1LI€JIECOOOPA3HBIM BKJIIOUUTD B CheEPy
HHTEPECOB ACCOLIUAIIUU BCE BHYTPUCKBAKUHHbBIC
TEXHOJIOT'UH U, KAK CJIEJCTBHE, ObLJIO U3MEHEHO HA3BAHUE.
Ceryac 3TO MEXyHApOAHAS ACCOLIUAL U CIIELTUAIUCTOB
10 KOJITIOOMHI'OBBIM TE€XHOJIOT'HUSIM U BHYTpHCKBﬂ)KI/IHHbIM
paboTtam (ICOTA). Cerogns ICOTA BOBJIEKAET B CBOU PS/IBI
IIPOU3BOAUTENIEH OOOPYIOBAHUS [71 BHYTPHUCKBA)KMHHBIX
PaboT, ero NOCTABIUKOB, CIEITUATHNCTOB CEPBUCHBIX
KOMITAHHH, KOHEYHBIX ITOTPEOGUTENEN KOJTIOOUHIOBBIX,
KaHATHBIX U KAOEJIbHBIX TEXHOJIOTUH, 4 TAKXKE
TexHooruit 1yia KPC, 3aKa4Ku TEXHOJIOTMYECKUX
JKMJIKOCTEN, TAMITIOHAKHBIX PACTBOPOB U COMTYTCTBYIOMNX
TEXHOJIOTUH.

Coiled Tubing Times:Ivan Yaronovich, you
have been elected the Chair of the Russian
Chapter of ICOTA.What is the main focus of
this organization? What tasks have you set
yourself as the Chair of it?

Ivan Pirch: Russian Chapter of ICOTA (ICOTA-
Russia) is a part of ICOTA International (Intervention
and Coiled Tubing Association) and therefore
shares its goals. The International Coiled Tubing
Association (ICoTA) was established in 1994 as
a means of supporting, communicating, and
promoting rapid technological advances within
the coiled tubing industry. The name was changed
a few years later to Intervention and Coiled Tubing
Association (ICoTA) to include all well intervention
technologies in the scope of the association.

ICOTA seeks the participation and involvement
of manufacturers, suppliers, service providers,
and end-users of coiled tubing, slickline, wireline,
hydraulic workover, pumping and associated
technologies.

The mission of the Intervention and Coiled Tubing
Association is to enhance communication, gather
technical expertise and promote safety, training,
competency and accepted practices within the well
intervention related industries. Russian Chapter
of the Intervention and Coiled Tubing Association
(ICOTA-Russia) is a regional representational office p
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Llenpio ACCOITMAITHUH CIIEITHAIMCTOB I10 KOITIOOMHTOBBIM

TEXHOJIOT'HSIM ¥ BHYTPHUCKBAKUHHBIM PAO6OTAM SIBJISIETCS
Pa3BUTHUE BO3ZMOKHOCTEMN JIJ1s1 TIPOPECCUOHAIBHOT'O
OOIIECHUS CIIETUAINCTOB, AKKYMYJISILIN S TEXHUYECKUX
3HAHUI, OOOOIIECHUE ONBITA IPUMEHCHU S
WHHOBAITMOHHBIX TEXHOJIOI'UH, COJICHCTBHE BHEIPEHUIO
HOBENIIHNX PA3PA6OTOK B OOIACTH KOITIOOMHIOBBIX

TEXHOJIOTUH U APYTHUX CCTMCHTOB BBICOKOTECXHOJIOTUYHOI'O

He@TEra3oBoro CEPBUCA U CTAHIAPTOB OE€30IIACHOCTH
IIPOBEJEHUS pabOT. POCCHUIICKOE OTAECIEHHE ACCOLIMAIIUN
CIIEITUATIUCTOB MO KOJITIOOUHTOBBIM TEXHOJIOTUSIM U
BHYTPUCKBAKUHHBIM pab6oTaM (ICOTA-Poccus), IBssACh
PErMOHAIBHBIM [IPEICTABUTEIEM MEXYHAPOJHOM
Acconmanuy, CTaBUT MePeE COO0M aHAJIOTUYHBIE LIEINU U
33/1a4M, HO HA PETHOHAJIBHOM YPOBHE.

ITpex e 94eM rOBOPUTH O CBOUX 33/1a49aX B JJOJDKHOCTH
IpeCceaaTeNs POCCUMCKOTO OT/IEJICHHUS, XOTEII ObI
OTMETHUTB PaboTy pyKoBoauTes otaeneHusa K.B. BypanHa
B IIpEABIAYINNEI CPOK. Hato cka3arh, yro KOHCTAaHTUH
Baneppesnd 3a 1eproj; CBOEro pyKOBOACTBA PA3BHII
PpaboTy OT/IENIEHH S /IO HOBOT'O KAYE€CTBEHHOI'O YPOBHSI.
OH CIenUaIuCT O4EHD BBICOKOM KBATU(PUKALIUU U
BEJIMKOJICIIHBINM OPraHU3ATOP.

Kaxkue 3apa4u crasio nepeg codort 51?2 IIpexie Beero,

51 COOGHUPAIOCH TPOJIO/KUTD PA3BUTUE OPraHU3AITUM:
CUCTEMATU3UPOBATD PAOOTY OTACICHUS, IPUBJIEYD B €I'O

PsAIBI KAK MOXXHO OOJIBIIIE CITEITUATUCTOB U pYKOBOIII/ITCHCﬁ

PA3HBIX TEXHOJIOTHYECKUX HATIPABJICHUH HE(DTEr430BOrO
CEPBUCA, OCOOGEHHO MOTIOAIEKU. CBOIO CTPATErMYECKYIO
32/1a49y HAa 3TOM IIOCTY 5 BIIKY B IIPOIIATaH/IE UJIEH
OPraHU3AIUN 1 OCYIIECTBIEHUH €€ LieIer. S cenaio

BCE OT MEHSI 3aBUCHAIIIEE, YTOOBI CTIOCOOCTBOBATH POCTY
asropurteta ICOTA B OTpacin.

BK: Kakas ropujgudeckas 6a3a JIe>KHT B OCHOBE
JESATEJIBHOCTH POCCHHCKOTO oTaeaeHust ICOTA?
Kak oTaesieHHe CBA3aHO C TOJIOBHOH
opranusanuen ICOTA?

WLII.: POCCUICKOE OTACICHUE ACCOLIUAIITUU
CHEUAIMCTOB MO KOJITIOOMHTOBBIM TEXHOJIOT UM
U BHYTPHUCKBA)KUHHBIM PA0OTaM SIBJISICTCS
UH(POPMAITUOHHOM CTPYKTYPOU, IEHCTBYIOLIEL B
paMKax HekoMMep4YeCcKoro napTHepcTsa «LlenTp
Pa3BUTHA KOJITIOOMHIOBBIX TEXHOIOT U, U
OCYLIECTBIAET CBOIO IEATENBHOCTD B COOTBETCTBUM C
CornameHueM O COTPYAHNYECTBE, 3AKIIOYECHHBIM MEXK/TY
Accornmarigei CrieliuaJIrCcTOB 10 KOJITIOOMHI'OBBIM
TEXHOJIOTHAM U BHYTPUCKBAKMHHBIM padoTaM (ICOTA)
1 HEeKOMMEPYECKHM ITAPTHEPCTBOM «LIeHTp pasBUTUsL
KOJITIOOMHT'OBBIX TEXHOJIOI'MH». Ba30BbIE MOIOKEHUA
JEATELHOCTU OTAC/ICHUSA ONPeeeHbI PerytiaMeHToOM
POCCHICKOI'O OTIEJIEHUA ACCOLIMALINU CIIELIUATIHUCTOB 110
KOJITIOOMHI'OBBIM TEXHOJIOTHAM U BHYTPUCKBAKUHHBIM
paboTam, a Taxxke Ionoxenuem o wieHcTse. ICOTA-Poccus
10 OTHOIIIEHHUIO K TOJIOBHOM OPrdaHU3AIH ABJIACTCH
PETHMOHAIBHBIM OTAEIEHUEM. BCEro B MUpE TaKUX
OTJE/IEHUHN HACYUNUTBIBACTCA IIECTD.

BK: Kaxue ¢hopMEI pabOTHI, HCXO I U3

reorpacdmuaeckoi crieu(PUKH, IPESIIOIHTAECT
poccurickoe oraeaenue ICOTA?
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Llenbto Accoumaumm cneumanmcton

Mo KONTIOOMHIOBbIM TEXHONOTUAM

N BHYTPUCKBAXXMHHbBIM paboTam

SIBNIETCS PA3BUTUE BO3MOXHOCTEN

Ans npodeccMoHanbLHOro ooLweHns
CNeLmManncToB, akKyMynsaLma TEXHNYECKNX
3HaHUN, 0606LLEHNE OMbITa MPUMEHEHUS
MHHOBALMOHHbIX TEXHONOIUI, COAENCTBUE
BHepEeHUI0 HOBENLINX pa3paboTok B
obnacTn KonTIoOMHIoBbIX TEXHONOTUI U
LPYr1X CErMEHTOB BbICOKOTEXHOJIOMMYHOIO
HeTerasoBoro cepBmca U CTaHgapToB
©e30MnacHOCTU NpoBeaeHUs pabor.

The mission of the Intervention and

Coiled Tubing Association is to enhance
communication, gather technical expertise
and promote safety, training, competency
and accepted practices within the well
intervention related industries.

of ICOTA. That is why it has similar goals and tasks,
but on a regional level.

First order of business, I would like to mention
great work that has been done by KV. Burdin, a
former Chair of the Russian Chapter of ICOTA.

I should say that during the period of his
administration Konstantin Valerjevich has brought
the Chapter to a whole new level. He is a specialist
with great professional skills and a brilliant
organizer.

What tasks do I set to myself? First of all, I'm
going to continue the organization’s development.
I want to systematize the Chapter’s operation,
attract as many specialists (especially young ones)
and executives of various technology directions of
oil&gas service in the rows of Chapter's members.
My mission as a Chair is to promote the ideas of
ICOTA and realize its goals. I will do my best to
encourage the growth of ICOTA’s authority in the
industry.

CTT: What juridical base is under the
operation of the Russian Chapter of ICOTA?
What is the connection between the ICOTA
International and ICOTA-Russia?

Ivan Pirch: Russian Chapter of the Intervention
and Coiled Tubing Association (ICOTA) is the
information structure operating in the framework
of the Non-commercial Partnership "Coiled Tubing
Technologies Development Center" (NP CTTDC).
It conducts its business according to Cooperation
Agreement between ICOTA and NP CTTDC. Basic
conditions of Chapter's operation are described in
the Rules of the Russian Chapter of ICOTA, as well as
in the Membership Regulations. ICOTA-Russia is the
regional chapter of the parent organization (ICoTA
International). There are six (6) chapters of ICOTA
on the globe.



WLIL.: 1711 OCTHXKEHM S IIOCTABJIEHHBIX 1EJIEN
POCCHUHICKOE OTAEJIEHUE MIPEATIONATAET UCTIONb30BATh
caMble pa3Hble (POPMBI PA6OTHL B IEPBYIO O4eEPEH 3TO:

- NIPOBEJEHHE MEPOIIPUATUI (POPYMOB, KOH(PEPEHIIUI,
CEMUHAPOB M T.IL), IPEAOCTABJIAIOIMNX YYACTHUKAM
BO3MOXXHOCTD YIVTYOJISITh KOMMYHHKAITUY, TOBBIIIATh
TEXHUYECKUE 3HAHUS, TOBBIIIATh U NOAJEPKUBATD
yPOBEHD IPOMECCUOHAIBHOM KOMIIETEHIINH;

- obecnedeHne COMAIbHOTO B3aMMOEHCTBHUS,
MOBBIIAIONIETO BOBJICYEHHOCTD YYACTHUKOB B
JEATEIbHOCTD OTAEIEHNS,

- HNOAJEPXKKA CTYACHTOB, MAI'MCTPAHTOB U ACHIUPAHTOB
BY30B HE(PTETA30BOI'0 IPO(UIIA B PA3BUTUHN
UX CIIOCOOHOCTEN B HAYYHOHN U MHIKEHEPHOMU
JEATETPHOCTHU B O6JIACTH BBICOKOTEXHOJIOTUYHOTO
He@PTEra30BOI'0 CEPBUCA;

- COBEPIICHCTBOBAHME UMU/IZKA OTPACIIN Iy TEM
NOJAEPKKH IIPOTPAMM, HAIIPABJICHHBIX Ha
MONY/SAPU3ZALINIO HMHXXEHEPHBIX 3HAHUH B OOIACTH
BBICOKOTEXHOJIOTUYHOT'O HE(PTETA30BOT'O CEPBUCA;

- YYpEeXIEHHE OO PUTENBHBIX HAIPA/l, BDYYAEMBIM
CHELHUATUCTAM U\WJIN KOMIIAHUAM, JOCTUTTINM
BIHEYATIAIOMUX YCIIEXOB B PA3/IMYHBIX ACTIEKTAX
BBICOKOTEXHOJIOTUYHOI'O HE(PTETa30BOI'O CEPBUCA.

Sl mepedynciIni OCHOBHBIE (POPMBI PA6OTHI, OTPAKEHHBIE
B Pernmamenre oraesneHus. He COMHEBAIOCh, YTO 3TOT
CIIHCOK 6yJET PACIIUPATHCA K COBEPIIEHCTBOBATLCA B
COOTBETCTBUH C TPEOOBAHUAMHU BPEMEHHU U PA3BUTHUS
OTPACIIH.

BK: KakoBa CTPYKTypa pOCCHHCKOTI'O OTIE/ICHHA?

HL.II.: B €ro coOCTaB BXOJAT PAIOBBIE YJIEHBI, TOYETHBIE
YJIEHBI, PYKOBOJICTBO OT/JIEJIEHHS 1 YJIEHBI COBETA
JTHUPEKTOPOB.

PaioBbI€ YiIEHBI OTAEIEHNUS COCTABIISIOT OCHOBY
OPraHU3AINH. DTO BEICOKOKIACCHBIE CIIELIUAINCTHI U

PYKOBOJIUTENH IPAKTHUECKH BCEX YPOBHEN — (DAKTHYECKHU

30JI0TOH (POHJ OTPACIN, HA KOTOPOM, 11O CYyTH, AEPKUTCA
PAa3BUTHE NHHOBAIIMOHHBIX TEXHOJIOTUU. YIeHOM
OTAENCHUS PAKTUUECKU MOKET CTATh JIIOOOM JKEAIONINH,
COOTBETCTBYIONINH OIIPEAETIEHHBIM KPUTEPHUAM,
OTPAXEHHBIM B Pernmamenre oteneHus.

[loyeTHbIE YIEHBI — 3TO JINUIA, KOTOPBIM TAKOE
3BAHME IPUCBOEHO COBETOM JUPEKTOPOB OTAECIEHUA
B 3HAK IPU3HAHUA UX 3HAYUTEIBHOI'O BKJI4/1d B
PAa3BUTHE KOJITIOOMHI'OBBIX TEXHOJIOT UM, TEXHOJOT U
BHYTPUCKBAKUHHBIX PAOOT U B LIEJIOM B PA3BUTHE
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOI'O CEPBUCA
Poccuiickont ®epepanmm u CHI [ToueTHOE 41€HCTBO
MOJKET IIPUCBANBATHCSA TAKKE 34 BKJIAJ, B CTAHOBJIEHUE U
Pa3BUTHE CAMOI'O OTIAC/ICHUS.

VYrpasnenue Tekyuien aesareabHoCTbio ICOTA-Poccus
OCYILIECTBIIAET PYKOBOACTBO B COCTABE:

*  IIPENCENATE,

*  3AMECTUTEIIS IPEJCEIATES,

e 1npencrasures ICOTA-Poccus B cCOBETE JUPEKTOPOB
ICOTA,

*  HCIIOJIHUTEIBHOI'O JTUPEKTOPA.

Onpeaenenne OCHOBHBIX HAIIPABIEHUH IEATEIbHOCTHA
POCCHUICKOT'O OT/ACICHUS U PEIICHUE PYTHUX
CTPATETUYECKHUE BOIIPOCOB, KACAIOMUXCS IEPCIIEKTUB
PAa3BUTHS OTAEJICHUS, OCYLIECTBISIET COBET JUPEKTOPOB.

CTT: Which activity forms does the Russian
Chapter of ICOTA prefer?

Ivan Pirch: In order to reach the desired goals,
the Russian Chapter will use a wide variety of
activity forms. First of all, the following should be
mentioned:

- organization of various events (forums,
conferences, workshops, etc.) that allow their
participants to communicate with each other,
improve their technical expertise and increase
their professional skills;

- support of social networking that increase the
engagement of social group members into the
Chapter's activities;

- support of students, Master’s Degree and Ph.D.
students of the oil and gas institutions in their
skills development, as well as their scientific and
engineering activities in the sphere of high-tech
oilfield service;

- promotion of industry image by supporting
the programs aimed at popularization of the
engineering knowledge in the sphere of high-
tech oilfield service;

- establishment of promotional rewards that will
be presented to the specialists and/or companies
that have reached impressive gains in various
aspects of high-tech oilfield service.

I have just listed the basic forms of activities that
are described in the Rules of the Russian Chapter of
ICOTA. I'm sure that this list will be expanded and
improved according to the call of times and the
industry requirements.

CTT: What is the structure of the Russian
Chapter of ICOTA?

Ivan Pirch: The Chapter's structure includes
ordinary Members, Honorary Members, Chapter’s
Officers and Director Members.

Ordinary Chapter Members are the basis of the
organization. They are top-ranked specialists and
managers of almost all levels. It's a gold pool of the
industry, which, in fact, fuels the development of
innovative technologies. Every person that meets
the requirements stated in the Rules of the Chapter
can become a Member of ICOTA-Russia.

Honorary Members are individuals that were
granted this position by the Board of Directors in
recognition of their significant contribution into
the development of coiled tubing and/or well
intervention technologies or the high-tech oilfield
service in general. Honorary membership can also
be granted in recognition of the contribution to
the establishment and development of the Chapter
itself.

The Officers of ICOTA-Russia manage its everyday
business. They include:

e Chair;
e Deputy Chair;
¢ Representative of ICOTA-Russia in the ICOTA
Board of Directors;
* Executive Director.
Board of Director defines the main directions )

Ne 1 (055) Mapr/ March 2016 9

PROSPECTS



[TEPCITEKTHBDI

B Hero Bxousr:

* DYKOBOJCTBO OT[ECJICHUS;

* IIPEABIAYIINH IPEACEHATEb OTAC/ICHUS,

e JIBA YWIEHA COBETA JUPEKTOPOB, U30UPAEMBIX U3 YHC/IA
Haub051e€ AKTUBHBIX PAJIOBBIX YIECHOB OTACICHUS.

BK: YTO HY>KHO JIJIsI TOT'O, YTOOBI CTATH
YWIEHOM POCCHUHICKOTO oTaenenus ICOTA? Kak
OCYUIECTB/IAETCA IIPUEM B OPIaHH3AIHIO?

HL.IIL.: CraTb 4JIEHOM POCCHUICKOTIo otaeneHus ICOTA
HECJIOXKHO. []7151 3TOr0 HEOHXOUMO IPOKUBATH NN
paborarb B Poccuiickon ®enepanuu 1iu gpyron
crpane CHI, nogaepXuBaTh UACH U LIEJIN OTACJICHUA U
3aPETUCTPUPOBATHCSA KAK JACHCTBYIOMNH YWIEH OTAC/ICHUA
B YCTAHOBJICHHOM IOPAJKE — IIOAATb COOTBETCTBYIOIEE
3asBIeHUE O TpueMe B wieHbl ICOTA-Poccus,
IPEAOCTABUTh KOHTAKTHYIO MH(MPOPMALIMIO U 3AILJIATUTD
TOZIOBOM YJICHCKHI B3HOC.

BK: Kakue NpenMyIeCTBa I0Jy4a€eT CIIEIHAIHNCT,
CTaB YWIEHOM POCCUHHCKOTO0 oTaeaeHust ICOTA?

HNLII.: BO-TIEPBBIX, ObITH YJICHOM TAKOU aBTOPHUTETHOMN
opranusanuy, kak ICOTA, ouenb npecTuxHO. Ho 3T0,
€CTECTBEHHO, He Bce. CAMOE INIABHOE — TO, YTO YJICHDI
ICOTA-Poccus NONy4aloT JOCTYH K THPOPMAIIMOHHBIM
06432M MaTEPUATIOB O COBPEMEHHBIX MTHHOBAIIMOHHBIX
TEXHOJIOTHAX U OOOPYAOBAHUH, HAIIPABACHHBIX HA
HOBBIIIEHMNE 3(PHEKTUBHOCTH JOOBIYU YIVIEBOAOPOOB.
OHH MOI'yT IPUHUMATDb Y4dCTHUE BO BCEX MEPOIIPUATUAX
PETrUOHAJIBHOI'O U MEXJYHAPOIHOI'O YPOBH HA
YCJIOBUAX, OIIPEAEICHHBIX I'OJIOBHOU OPIrdHU3ALIUEH
ICOTA 1 peruOHATbHBIMU OT/ICJCHUSMH, B YACTHOCTH,
H4 JIbI'OTHBIX YCJIOBUAX IIPUHUMATD YYACTUE B
€XXErOHOM MeX1yHAPpOAHOM HAYYHO-TIPAKTUYECKOM
KoHpepeHIINU «KomMTIOOUHTOBbIE TEXHONMOrUH, ['PI1,
BHYTPHCKBAXKUHHBIE PAOOTHI», COOPTAHU3ATOPOM
KOTOPOMH ABJIAECTCA OTHEJICHUE, ITI0JIb30BATbCS
UH(MOPMALTUOHHBIMH PECYPCAMH (MATEPUATIAMU U
NPE3EHTALUAMMN) YKA3aHHOU KOH(DEPEHIINUH, B IIPOLIECCE
JIMYHOI'O OOLIEHUS OOMEHUBATHCA NUH(POPMAIUEN IO
npodeCcCHOHANbHBIM BOIpocaM. Kaxipiit uieH ICOTA-
Poccus HONMy4daeT esKerojHO OOHOBJISIEMBIN CITHCOK BCEX
YIEHOB OTAEIEHU C YKA3AaHHUEM UX TPO(PECCUOHATBHBIX
MO3ULIMHI U KOHTAKTHBIX JAHHBIX, YTO IIO3BOJIAET
JIETKO YCTAHABINUBATD I10JIE€3HbIE KOHTAKTDL YJICHbI
OTAEJICHUS IIOJIYYaIOT JIEKTPOHHYIO BEPCUIO HAY4YHO-
MNPAKTUYECKOTO KyPHAIA «BpeMs KONTIOOHMHTa». Bce 3TO
JIA€T BO3MOKHOCTD IIOBBICUTH CBOU TPO(ECCUOHAIBHBIN
YPOBEHbD, BHECTU HENIOCPEACTBEHHBIN BKJIA/ B PA3BUTHE
oTpaciau. Ho camoe rimaBHOE, C MOEH TOYKHU 3PEHUS, ITO TO,
uTO usieH ICOTA-Poccust 06peTaeT EMHOMBINITIEHHUKOB,
CIIOCOOHBIX NOAJEPKATh €TO HA TPYJHOM U ITOPOI
TEPHUCTOM ITyTHU BHEAPEHUA HOBBIX UJECH B CBOIO
HENOCPEACTBEHHYIO AEATEIBHOCTD.

BK: Mo:xHO 11 Ha3BaTh ICOTA-Poccusa 31U TapHBIM
KIIyoom?

NLII. TouHee 6yzneT cka3arh, 4T0 ICOTA-Poccusd — 310
OTKPBITHIH KJIYO TPOPECCUOHATIOB, OObEUHSIONINT
MPUBEPKEHIIEB BBICOKOTEXHOJIOTUYHOI'O HEPTETA30BOT'O
cepsuca B peruone. [Ipucoeaunsiirecs! @
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of activities of the Russian Chapter and makes

decisions on other strategic points connected with

the prospects of Chapter's development. The Board

of Directors includes:

e Chapter’s Officers;

¢ the Chapter’s ex-Chair;

* two Director Members elected from the most
active ordinary Members of the Chapter.

CTT: How is it possible to become a Member
of the Russian Chapter of ICOTA?Is there some
kind of acceptance procedure?

Ivan Pirch: It’s very easy to become a Member
of the Russian Chapter of ICOTA. In order to be
accepted as a Member, one has to live or work on
the territory of Russian Federation or CIS countries,
support the ideas and goals of the Chapter and
register as a Member according to the established
procedure. The latter includes submission of
the corresponding application, provision of
personal contact data and payment of the annual
membership fee.

CTT: What benefits are provided to the
members of the Russian Chapter of ICOTA?

Ivan Pirch: First of all, it is very prestigious to be
a member of such a credible organization as ICOTA.
Of course, that's not all. The most important benefit
is that the members of ICOTA-Russia gain access to
data bases containing materials about state-of-the-
art innovative technologies and equipment that
increase hydrocarbon production efficiency. They
can take part in all international and regional ICOTA
activities on special terms. In particular, they will
be given a significant discount for participation in
the International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference, use information resources (materials
and presentations) of this conference, and exchange
information with other professional in face-to-face
interactions. Each member of ICOTA-Russia receives
annually updated list of all Chapter’s members with
information about their positions and contact data,
which facilitates the process of useful contacts
establishment. All members of the Chapter will
regularly receive PDF-versions of the Coiled Tubing
Times Journal. All this gives an individual the
possibility to increase his/her professional level and
make a direct contribution to the development of
coiled tubing and well intervention industry. But
the most important thing, in my opinion, is that
each member of ICOTA-Russia finds like-minded
fellows that are ready to encourage each other
on the difficult and thorny way of professional
development.

CTT: Is it possible to call ICOTA-Russia an
exclusive club?

Ivan Pirch: It is better to say that ICOTA-Russia is
an open club for experts in the sphere of high-tech
oilfield service. Joinus! ©
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POCCHSI

Lenbio Accoumaumnm crneymnannuctoB No KONTIOOUHIOBbIM TEXHONOTNSAM

N BHYTPUCKBaXNHHbIM pa60TaM ABNAETCA pa3dBuTue BO3MOXHOCTEN g
npoq)eccvaaanoro 06LU,eHI/1$I caneynanncToB, akkKymMmynauna TeEXHNYeCKnxX
3HAHUN, 0606meHme onblTa NPpUMeHEHNA MHHOBALLMOHHbIX TEXHOJIOrUN,
coaencTene BHEOPEHUIO HOBEMLINX pa3p860TOK B 00/1aCTU KONTIOBUHIOBbIX
TEXHONIOIUN N OPYrmx cerMmeHTOB BbICOKOTEXHOJIOTMYHOIO Heq)TeFa3OBOFO
cepBucCa n CtTaHAapTOB 6e3onacHoCTH npoeeneHud pa60T.

Poccuiickoe otaeneHme Accoumaumnm CreumanmcToB No KONTIOOMHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICoTA-Poccuns) siBnseTcs
MHpOPMaLMOHHOM CTPYKTYPOU, AeMCTBYIOLLEN B paMmkax Hekommepueckoro
napTHepcTBa «LleHTp pa3BnTUS KONTIOOMHIOBbIX TEXHONOMMIA», U OCYLLECTBASET
CBOIO flefTeNIbHOCTb B COOTBETCTBUM ¢ CornalueHmem o cCoTpyaHuyecTBe,
3aKJIlOYEHHBbIM MeXxay AccoLMaumen cneLmanmcToB No KoNTIoOMHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICoTA) u Hekommepyecknum
NapTHepPCTBOM «LLeHTp pa3BUTUS KONTIOOMHIOBbIX TEXHONOTU».

3AABNIEHUNE

Mpouwy npuHATL MeHs B YneHbl ICOTA-Poccus

damunusa HanwncaHue no-aHrmMunimnckmn

Nwmsa HanuncaHue no-aHrMMncKn

OT4ecTtBO

OpraHu3auuns/KomMnaHus/cTpyKTypa

Lon>XXHocTb

ALpec 3neKTPOHHOM NOYThI

TenedoH cny>xebHbIN ®dakc

TenedoH MOOUbHLIN

MouyToBbLIN appec AN CBA3U

Lata Moanuck

MoxanyncTa, oTNpaBbTe 3aMoNHEHHOE 3asBeHMe no dakcy: +7 499 788 91 19
WNK ckaH 3asBneHns Ha e-mail: info@icota-russia.ru
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VIIK 622.24.(476)

Pesynbrarsl OIIH 1O TEXHOIOTUU CO3IAHMA
CETU ITTYOOKOIIPOHUKAIOMNX KAHAJIOB
punprpanyu B PYII 10 «benopycHedTh>

The Results of Pilot Testing of Technology of
Deeply-Penetrating Radial Filtration Channels
Creation in RUP PO Belorusneft

H.A. JEMAHEHKO, BeyIIHH HAYYHBIH COTPYJHHUK OT/A€/Ia PA3BHTHA HHHOBAITHOHHBIX TEXHOJIOI'HH, K. T. H.; C.JI. KJIOYKOB,

3aBEYIONIUE OTAEIOM PA3BUTHA HHHOBAITHOHHBIX TEXHOIOTUE; M. . TAJIAVL, Be Ay Uit HHKEHEP-TEXHOIOT OT/Ie/IA PA3BUTHS

HHHOBAIIHOHHBIX TexHonorui; 1.JI. TPETBAKOB, Be Ay Uil HHKEHEP-KOHCTPYKTOP OTAE/]IA PA3BHTHA HHHOBAITHOHHBIX

TexHoMorus; C.C. CEMEHKOB, HH:KE€HEeP-TEXHOJIOT 1 KaTeropuH OTAe/Ia Pa3BHTHA HHHOBAITMOHHBIX TexXHoxorui; betHUIINuedTH

N. DEMYANENKO, Ph.D., leading research associate in innovative technologies development department, S. KLOCHKOYV, chief
manager in innovative technologies development department, M. GALAY, leading application engineer in innovative technologies
development department, D. TRETJAKOYV, leading construction engineer in innovative technologies development department;
V.SEMENKOYV, leading application engineer(1st category) in innovative technologies development department. BeINIPIneft

Ha Texkymui MOMEHT GOIBITHHCTBO OTKPBITBIX
HEMTAHBIX U I'A30BbIX MECTOPOXK/ICHUIN KaK
PVII J10 «benopycHedTh», TAK U MHOTUX
HedTEra30j06bIBAOINX KOMIIAaHUN Poccuiickoit
depepanuu U JPpyrux CTPaH, O6ECIEYNBAIONINX
OCHOBHYIO JOOBIYY YITIEBOJOPOJHOIO ChIPbS,
BCTYIIHJIN B HOCJIEJHIOIO CTAJUIO PA3PAOOTKHU.
1 3TOM CTaANU XaPAKTEPHA BbICOKAs CTEIIEHD
OOBOAHEHHOCTHU JOOBIBAEMOU TPOAYKIIUH, HU3KAS
PEHTAOEIBHOCTD PA60THI JOOBIBAIOMICTO (POH/A
CKBaKMH U BCEX CUCTEMBI COOPA U TOATOTOBKH
HedTU. CTENEHb BEIPAOOTKHU 3aIT1ACOB JOCTUTAET
70-90% n 60nee. B TO ke BpeMs, HECMOTPs Ha
3HAYUTEJIBHYIO BEIPAOOTKY, €IIIE JOCTATOYHO
OOombIINE OOBEMBI U3BJIEKAEMBIX 34I1TACOB
YIVIEBOAOPOAOB HAXOAATCSA B PA3PAOATHIBAEMBIX
3ayIeKax. 11 aKTUBU3ALIUH BBIPDAOOTKH 3TUX
34114COB HE(PTEra30J00bIBAIOIINE KOMITAHUN
BHE/IPAIOT PA3JIMYHBIE JOPOTOCTOAIIHUE TEXHOIOTUH.
ITpu 3TOM B psiJI€ CIYYAEB B YCJIIOBUAX IIJIACTOB BECBMA
HEOJHOPOJHBIX ITO (PHIIBTPAIIUOHHO-EMKOCTHBIM
CBOMCTBAM K4K I10 ILIOMA/IH, TAK U I10 PA3PESY, I
MOJIYYE€HUS TTOJIOKUTEJIBHOI'O PE3YIIBTATA B BUZIE
YBEJIMUCHUS JIcOMTA CKBAXKUH 10 HEPTU TPEOyeTCsT
aJIpECHOE BO3/IEHCTBUE HA KOHKPETHBIE 30HBI MJIN
¢1a60 BBIPA6OTAHHBIE HHTEPBAJIBI 3aJIEKENA. C
3TOMU LEJIBIO HAMU PA3PA60TAHBI OOOPYIOBAHUE U
TEXHOJIOTI' M, MO3BOJISAIONIUE CO3ABATh B IIPEAETIAX
HU3KOIPOHUIIAEMBIX, CJ1A00 BBIPAOOTAHHBIX
U CJ1260 IPEHNUPYEMBIX PA3HOCTEN TOPOJI-
KOJIJIEKTOPOB HA PA3HBIX YPOBHAX CUCTEMY (CETD)
IJIYOOKOIIPOHHUKAIOMMUX KAHAJIOB (DYJIBTPALINHN.
DAKTUYECKHU IPOUCXOAUT (POPMUPOBAHUE CUCTEMBI
c60pa IIIACTOBOTO (PJIIOU/A B HUZKOIIPOHHUIIAEMBIX
Pa3HOCTAX ITOPOA-KOJUIEKTOPOB. PagnanbsHo
BBITNIOJTHEHHBIE, 10 OTHOLEHWIO K CTBOJIY CKBA’KHUHBI
IJIYOOKOIIPOHHUKAIOMUE KAHAJIBI (PUIBTPALIN
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At present time most of the explored oil and gas
fields in RUP PO Belorusneft’s and other Russian oil
and gas producing companies are at the closing stage
of development. This stage is characterized by high
watercut of the produced fluid and low profitability of
operation of production wells and facilities for oil and
gas gathering and processing. Even though reserves
depletion factor reaches a significant value (up to
70-90% and more), deposits under development still
contain large volumes of hydrocarbon recoverable
reserves. In order to recover these reserves companies
introduce a lot of high-cost technologies. In some
cases, when layers exhibit heterogeneous behavior
(non-uniform distribution of the reservoir properties)
in order to enhance well productivity it is necessary
to perform treatment of specific zones and intervals
with low drainage volume. For this purpose we
developed equipment and technology that enables
creation of deeply-penetrating filtration channels
system in low-permeable and poorly drained reservoir
rocks at different levels. In fact, this technology
provides reservoir fluid withdrawal system in low-
permeable rocks.Radial-type deeply-penetrating
channels enable multifold increase in fluid
filtration area.

This technology is an alternative to hydraulic
fracturing and short-radius sidetracking technologies.
It is designed for:

* Enhancement of connectivity between the well and
low-permeable zones and producing interlayers.

» Extension of well drainage radius

* Providing communication between borehole and
poorly depleted remote formation zones.

The first and only company that owns the rights for
this technology is Radial Drilling Services (RDS, USA).
The results of application of radial drilling technology
over the world (including Russia) showed two-fold



HO3BOJISAIOT MHOTOKPATHO YBEJUYUTD IIJIOMA/Ib
(PUNBTPALTUY IVTACTOBBIX (PIIOUIOB K CTBOJTY
CKBA>KHHBI.

TeXHOOTUS SIBISICTCS AJITEPHATUBOU

TexHonoruu I'PI1 u 6ypenus 60KOBBIX CTBOJIOB

CO CBEPXKOPOTKUMU PAJTUYCAMU 3APE3KU U

HAIIPABJICHA HA:

* YJIY4IIEHUE TUAPOAUHAMHUYECKON CBS3U CKBAKUHBI
C HU3KOIIPOHUITAEMBIMU 30HAMHU U MIPONJIACTKAMH
IPOAYKTHUBHOI'O IJIACTA,;

* YBEJIMYCHUE NIPUBEJICHHOTO PA/INYCA CKBAKHUHBI;

* [IOJIyYE€HUE CBI3U CTBOJIA CKBAKHUHBI C
YAAJIECHHBIMUY, C1A00 BBIPAOOTAHHBIMU 30HAMU
racTa.

[TnonepoM U eAUHCTBEHHON KOMITAHUEN, HA

CETOJHALIHUI IEHD BIAJCIOMENA ITPABAMU HA

increase in well rate, 75% of all operations were
performed successfully.

In 2008 RUP PO Belorusneft signed a contract with
RDS company for performing operations in 5 wells
at the oilfields in the Republic of Belarus. Performed
operations showed ambiguous results. On the one
hand, these operations proved technical feasibility of
long filtration channel creation. On the other hand, no
improvement of well operation and no increase in well
rate were registered.

We suppose that the main reason for low efficiency
of these operations was the following limitations of
RDS company technology: maximum depth (up to
2000 m) and steel grade (N-80, Russian «D»). At the
oilfields of RUP PO Belorusneft oil and gas bearing
formations depth is more than 2000 m, wells are

HOAOOHYIO equipped with casing strings with
TEXHOJIOT'HIO, TexHonorua ABNAeTCs ansTepHaTNBOM steel grade «R» and higher. That's why
ABNIAETCA TexHonorum PN 1 OypeHus BOKOBbIX CTBOMIOB it was quite hard task to select 5 wells
kommanus Radial — CO CBEPXKOPOTKUMU pagmnycaMu 3ape3Ku. even though these wells were not best
Drilling Services . . . . suitable for obtaining good results.
(RDS, ém ). This teghnology isan alte_rnafclve to hydraullc During test-run of%{%s company
PesynbraThl fractu rnng _and short-radius s'detraCk'ng technology the following disadvantages
NpUMEHEHUs technologies. were identified:

TEXHOJIOTUNA » Downbhole drilling motor capacity is

PagranbHOIO BCKPBITHA IUIACTA B MUPE (B TOM
4uciie U Ha TeppuTopuu PD) nokaswisaau cpegHee
YBEJIHMYEHHE NEOUTA CKBAKUH B 2 Pa3a IIPU
YCIIENTHOCTU PAOOT OKOJIO 75%.

B 2008 rogy PYII dIpon3BOACTBEHHOE
06’ beIMHEHUE «beopyCHEPTh» 3AKITIOUNIIO
JIOrOBOP € KoMITaHuel RDS Ha BeINIOIHEHNE PA6OT
H4 5 CKBA’KMHAX HA MECTOPOXK/ICHUAX PecriyOnmnku
benapyce. Pe3yibTaTsl IPOBEJEHHBIX pA60T
MOJIYYHJIMCh HEOJHO3HAYHBIMU. C OJJHOI CTOPOHHI,
NPOBENEHHBIE PAOOTHI TOATBEPANIIN BO3MOXKHOCTD
MOJIYYEHUS B KOJUIEKTOPE NPOTAKEHHOI'O KaHAJIA
dunsrpanun. [Ipu 3TOM yJIy4dIIEHNUA B JUHAMHKE
PabOTHI CKBAXKUH U IIPUPOCTA JeOUTA JOOBIBAEMOI
IIPOAYKIIUHU 3A(PUKCUPOBAHO HE OBLIO.

OCHOBHOM IPHUYMHOMN HU3KOH 3(PPEKTUBHOCTHU
PadoT, Ha HAlll B3IJIs1]], ObJIM OI'DAHUYEHUS 10
MAaKCHUMAJIbHOM IMTyOMHE CKBAXKMH (10 2000 M) 1
I'PYIIIIE IIPOYHOCTH MATEPHAIA SKCIUIYATAIITMOHHOM
KOJIOHHBI (TpyIIIa IPOYHOCTHU [1), IPpH KOTOPBIX
BO3MOKHO IIPOBEJEHNE PAGOT IO TEXHOJIOI MU
koMnaHuu RDS. Ha mecropoxaeHusax PYIT J10
«benopyCHE(PTH» IPOJAYKTUBHBIC ILIACTHI 3AJI€TAI0T
Ha 171y6rHax 6osee 2000 M, 4 CKBA’KMHBI OCHAIIEHbI
3KCIUIYaTAIIMOHHBIMU KOJIOHHAMU U3 METAJIIA
Pyl 1pOYHOCTH P 1 Beimie. [ToaTomMy fuia
OIPOO6OBAHUA TEXHOJIOI'MHU C GOJIBIIINM TPYJIOM
NOAO0OPAIN 5 CKBAKHH, IPUYEM HE JIYYIIUX C TOYKH
3pEeHU ITOy4eHN A 3PPEKTA.

B niporiecce onpoOOBaHUSA TEXHOIOTMH KOMITAHUU
RDS HaMu 6blIN BBISBJICHBI CIELYIOIIUE €€
HELOCTATKU:

* MOLIHOCTB IIpUMeHsieMOoro B3]l orpanuyena

MPOITYCKHOM CIIOCOOHOCTBIO THOKOH TPYOBI;

* OTCYTCTBYET KECTKAs (PUKCAITUS TOJIOKEHU S

MHCTPYMEHTA IIPU CBEPJICHUH OTBEPCTHUS B

3KCIUTYaTALMOHHOM KOJIOHHE; 2

limited by the maximum pumping flow rate of coiled
tubing

* Inability to provide stable positioning of the tool
when making holes in casing string.

¢ The process of making holes in casing is not
controlled at the surface.

¢ Two and more CT tripping operations needed for
creating one filtration channel.

* Inability to control different stages of operation and
orienting channel direction.

* Created filtration channel is not cleaned from
process fluid and washing products.

According to experimental results, it is not possible
to perform jetting under the conditions of the oil

and gas fields in Belarus. Fundamental changes in

technology and equipment are required.

New equipment assembly was developed for
successful implementation of this technology.

This equipment enables creation of long filtration

channels in wells with the following parameters:

casing string steel grade: R110 and higher, casing
diameter: 139,7 mm, depth: up to 4000 m. Moreover,
during development process, strong requirement for
equipment and technology was technical feasibility to
manage the process of making holes in casing and to
confirm creation of these holes at the surface.

Procedure of equipment assembly operation for
creation of deeply-penetrating filtration channels is
described below:

- Milling assembly is lowered into the well on tubing
to required depth and is fixed with two-sides
mechanical anchor.

- Logging for determination of azimuthal angle of
milling bit.

- Milling bit is oriented to required azimuthal angle to
initiate the first hole.

- Milling of the first casing hole with recording of P
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* MPOLIECC CBEPJIEHNA OTBEPCTHUA B OOCATHON
KOJIOHHE HE KOHTPOJIMPYETCS HA YCThE CKBA’KHHBI,

* HEOOXOAUMBI IBE U OOJIEE CITYCKO-TIO/bEMHBIE
ONEPALMU TUOKOH TPYOBI IS TOJIYYEHUS OJTHOT'O
(PUIBTPALTUOHHOIO KAHAIA,

* OTCYTCTBYIOT CPEACTBA KOHTPOJIA 34 ITANIAMU
BBITIOJIHEHUS PAOOT M OPUEHTALIUEN HATIPABICHU A
KAaHaJIa B IPOCTPAHCTBE;

* HE NPOUBOAUTCSA OYHUCTKA CO3JAHHOIO KAHAIA
(PUIBTPALIUH OT 3ANOJIHAIONIEN €ro pabodeit
JKHUJIKOCTH Y IPOJYKTOB PA3MBIBA.

AHAJIN3 OJIYYEHHBIX PE3YIBTATOB ITIOKA34JI, YTO
peanusanusa ripOMOHUTOPHOI'O PA3MbIBA IIOPO/IB
B YCIIOBUSIX MECTOPOX/AEHU PB HEBO3MOXKHA 6€3
KOPEHHOI'O U3MEHEHU A TEXHOJIOTUU U O60PYJOBAHU A
7151 €€ ObeCTIeYECHUSI.

1 yCIIEMHOU pean3auy TEXHOJIOI NN
TUAPOMOHHUTOPHOTI'O PA3MBIBA OBLI Pa3paboTaH
KOMILIEKC OO0PYIOBAHHU S, KOTOPBII O3BOJIAET
CO3/1aBATh IPOTAKEHHBIE KAHAJIBI (PUIBTPALIH B
CKBA’KMHAX C 3KCILIyaTALMOHHON KOJIOHHOU U3
CTaJIX I'PYHIIBI IPOYHOCTH P110 1 BbILIIE C AUUAMETPOM
KOJIOHH 139,7 MM, Ha r1y6rHax 10 4000 M. Kpome
TOT'O, IPU PA3PA0OTKE OOOPYAOBAHUS OOSA3ATEIbHBIM
TPeOGOBAHUEM K HEMY M TEXHOJIOTUU SABJIANIACH
BO3MOKHOCTD YIIPABJIEHH IIPOLIECCOM CBEPIEHN
IKCILTYaTAIMOHHOM KOJIOHHBI U ITOJIYYEHUE
HHCTPYMEHTAIBHOI'O IOATBEPKICHUA HA YCThE
(hpaKTa IOJIYYEHHUSI OTBEPCTUI B SKCILJIYATALIMOHHOMN
KOJIOHHE.

Cxema paboTel KOMIIIEKCA OOOPYAOBAHUS JJ151
CO3JAHUS CETU INTYOOKOIIPOHUKAIONUX KAHAJIOB
PUIBTPALH CIEYIOMAS:

— B CKBAXKUHY Ha KOJIOHHE CBUHYMBAEMBIX TPYO
Ha 33JJAaHHYIO INIYOUHY CITYCKA€TCSA CBEPIIAIIAA
KOMIIOHOBKA M (PUKCUPYETCA C ITIOMOIIIBIO
JBYXCTOPOHHEI'O MEXAHUYECKOI'O AKOPS;

— BBIIIOJIHSIOTCS 'eOPU3NUECKUE PAOOTHI 11O
OIIPEJEJIEHUIO A3UMYTAJIBHOT'O MOJIOKEHUA CBEPIIA;

— IIPOMU3BOJIUTCA YCTAHOBKA CBEPJIA B 33/IAHHOE
4A3UMYTAJIBHOE HATIPABJIEHUE /I CBEPIECHUA
IIEPBOr'O OTBEPCTUS,

— BBIIIOJIHAETCSA CBEPJIEHUE TIEPBOI'O OTBEPCTUA B
IKCIUIYATAITMOHHOM KOJIOHHE C PETUCTPALIUEH
[IapaMETPOB CBEPJIEHUA (OTOOPAKAIOTCA HA
MOHHTOPE KOMITBIOTEPA B BUJIE I'PAPUKA);

— BBIIIOJIHAETCA OTBOJ, CBEPJIA B UCXOLHOE
IIOJIOKEHUE;

— IIPOM3BOINTCA IOBOPOT CBEPJIA HA 33/IAHHBINA YIOJ
U CBEPJIEHHE IIOCJIEAYIOMNX OTBEPCTUL;

— IIOCJIE CBEPJIEHH A HEOOXOAMMOI'O KOJINYECTBA
OTBEPCTUH IIPOU3BOANTCA COBMEIIECHUE
OTKJIOHAIOIIETO 6ANIMAaKa C IIEPBBIM
IIPOCBEPJICHHBIM OTBEPCTUEM,;

— B KOMoHHY HKT criyckaeTcst 3aKpenIeHHBIIH
Ha 'HKT pykKaB BBICOKOI'O J1aBJICHUS C
I'UIPOMOHUTOPHOM HACA/IKOM, KOTOPAs BXOJUT B
OTBEPCTHE, IPOCBEPJIEHHOE B CTEHKE O6CAIHOM
KOJIOHHBI.

— HACOCOM C YCTBSI CKBa’KMHBI K THJPOMOHUTOPHOH
HACaJKe OJAETCS NOJ, IABJIEHUEM pabo4das
SKHJIKOCTD U IPOU3BOANTCS (POPMUPOBAHUE
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drilling parameters (plot is displayed on a PC screen).

- Rotating milling tool to initial position.

- Rotating milling tool through required angle
and milling of the next holes.

- After milling of the required number of casing holes
deflector shoe is oriented against the first hole.

- CT-conveyed high-pressure hose with jet nozzle is
lowered into the tubing, then through the casing
hole.

- Process fluid is pumped with surface pump through
to jet nozzle thus creating filtration channel (jetting
direction is not controlled).

- Jet nozzle is pulled out of created channel to
deflector shoe.

- Deflector shoe is rotated to the next hole.

- Jetting ofthe next channels.

- As may be required, after creation of system of
several long filtration channels (from 1-2 up to
8) in one plane, assembly with CT and anchor is
moved within productive formation and is set at
another required depth (another level) for creation
offiltration channels system at the 2nd level.

Milling of holes in casing string, rotation and
movement of bottomhole assembly are controlled

by an operator at the surface. Communication with

bottomhole assembly is established through the

wireline that is lowered in annulus.
Bottomhole assembly control unit enables:

1. Acquisition and recording in real-time mode of the
following parameters:

- Temperature in electronics module zone;

- Milling depthy;

- Electric current needed for motor drive to move and
rotate milling tool.

2.Controlling from the surface of the following
processes:

* Milling tool movement;

» Maximum accepted weight applied to the milling
tool;

* Milling direction;

* Turning on/off motor drives for milling tool
movement and rotation.
Equipment developed for deeply-penetrating

filtration channels creation consists of:

- Jet drilling unit;

Bbin paspaboTaH koMmnnekc obopynoBaHus,
KOTOPbIN MO3BONISET CO34aBaTb MPOTAXKEHHbIE
KaHanbl dunsTpauumn B CKBaXKMHaXx ¢
3KCMNJIyaTaLMOHHOMW KOJIOHHOW 13 CTasnun rpynribl
npoyHocTn P110 n BbliWwe Cc AamMeTPOM KOJSIOHH
139,7 MM, Ha rnybumHax ao 4000 m.

New equipment assembly was developed for
successful implementation of this technology.
This equipment enables creation of long filtration
channels in wells with the following parameters:
casing string steel grade: R110 and higher, casing
diameter: 139,7 mm, depth: up to 4000 m.



KaHaJ1a (PUIBTPALUHU (HAIIPABJICHUE PA3MbIBA

HEPET'YJIMPYEMOE);

— HACa/JK4 BBIBOJUTCA U3 CO34AHHOIO KAHAJIA B
6aImaK;

— NPOU3BOANTCS NOBOPOT HAMIMAKA K CJIEAYIOIIEMY
IIPOCBEPJIIECHHOMY OTBEPCTHUIO;

— BBIIIOJIHAETCS PA3MBIB ITIOCJIEAYIOMNX KAHAJIOB;

— IIPHU HEOOXOJUMOCTHU NOCIE (POPMUPOBAHUSA
CHCTEMBI U3 HECKOJIbKUX IIPOTAKEHHBIX
KaHaJIOB (punbTpanuu (0T 1-2 10 8) B O1HOMU
IUIOCKOCTH BCSI KOMIIOHOBKA C KOJIOHHO! HKT
U IKOPEM NEPEMEIAETCS BHYTPH 0O6CAJHOM
KOJIOHHBI B IIPEJEJIAX IPOAYKTHUBHOI'O IVIACTA U
YCTAHABIUBAETCA HA IPYrOM 33TaHHOU ITTyOHHE
(ApyroM ypoBHE) 111 (POPMUPOBAHUA BTOPOT'O
YPOBHS CETU KAHAJIOB (DHJIBTPAL UL
CBepeHNE OTBEPCTUH B IKCILTYATAITMOHHON

KOJIOHHE, 4 TAKXKE [IOBOPOT U IIEPEMELECHUE

KOMIIOHOBKH YIIPABJIACTCS OIIEPATOPOM C

YCTbs CKBAKHUHBL CBA3b C BHYTPUCKBAKUHHOM

KOMIIOHOBKOH OCYILIECTBJIAETCA IIOCPELCTBOM

reo(PU3nIECKOro KA0eIs, CITyCKAEMOI'O CHAPYKU

KOJIOHHBI CBUHUYMBAEMBIX TPYO.

B/IOK yripaBiieHUs BHY TPUCKBAKMHHOU
KOMIIOHOBKOM IIO3BOJISIET:

1. PerucTpupoBaTh B pEKUME PEAJBHOI'O BPEMEHU U
3aIIUCHIBATD HA JKECTKUH JUCK:

* TEMIIEPATYPY B 30HE OJIOKA ITEKTPOHUKH;

* INIYOUHY CBEPJIEHUA KOJIOHHBI;

* TOK, TOTPEOIIAEMBIN ABUTATENIEM IIPUBO/IA CBEPIIA,
NIEPEMEIIEHM CBEPIIA, TOBOPOTA KOMIIOHOBKH.

2. YupasisaTh C pabodyero MecTa oreparopa
IIPOLIECCOM:

* IO/IBOJIA/OTBO/A CBEPIIA.

* JIOITYCTUMOM HAT'PY3KOU HA CBEPIIO.

* HAIIPABJIEHHUEM CBEPJIEHUA.

* BKJIIOYEHU/BBIKJIIIOYEHU JBUTATEIIECH IIPUBO/A
CBEPJIA, IEPEMENIEHUSA CBEPIIA, TOBOPOTA
KOMIIOHOBKH.

Pa3paboTaHHBIN KOMILIEKC JJIs1 CO3/IAHUS CETH
TYOOKOIIPOHUKAIOIINX KAHAJIOB (PHUIJIBTPALIUN
COCTOMT U3:

* YCTAHOBKH /151 CTPYMHOI'O BCKPBITHA 11acta CBITl;

* KOMIUIEKTA BHYTPUCKBAKUHHOTO O60PYJOBAHU;

* 3X€J1002a HAIIPABJIAIOUIELO;

* KOMIUIEKTA IPOTUBOBBIOPOCOBOTO O60PYJOBAHMS;

e KoMmIuiekTa 3UTIT.

Yemanoexa CBII1 (puc. 1) npeaHa3HA4YeHAa I
JOCTABKH KOMIIOHOBKM I'I/IPOMOHUTOPHOI'O PA3MbIBA
K OTKJIOHAIOIEMY OAIIMAKy BHYTPHUCKBAXXUHHOM
KOMITOHOBKHU U O6ecrnedeHNs 3aKkadku 1o 'HKT
padode JKUAKOCTH (B TU. U KUCJIOTHBIX COCTABOB).

Brympuckeancunnan KOmMnonoexa (puc. 2)
ciiyckaercs Ha HKT u npejHazHaveHa ais
BBIIIOJIHEHU I OTBEPCTHSA B KCILIyATALITMOHHON
KOJIOHHE U HAIIPABJIEHUS I'HIPOMOHHUTOPHOMN
HA4CAa/JKU B CO3JAHHOE OTBEPCTHE.

Komnaexm IIBO (puc. 3) IPEAHAZHAYCH JJIs
repMETHU3AIUHN YCThsI CKBAXKUHBI B IIPOLIECCE PAOOTHI
ycraHoBKU CBII1, paccunTaH HA pabouee faBIecHUe
— 35 MITa.

2Keno6 nanpaenstouguii (puc. 3) npeiHazHaveH P

Pucynox 1 - Yemano6xa ona cmpyiinozo
eécxpoimusn naacma CBII1

Figure 1 - Jet drilling unit

Pucynox 2 - BHympuckeanmcunnasn
KOMNOHOBKA

Figure 2 — Bottombole assembly

- Bottomhole assembly;

- Guide arch;

- Pressure control equipment;

- SPTA (spare parts tools and accessories).

Jet drilling unit (fig. 1) is designed for running
jetting assembly to deflector shoe and providing
pumping of process fluids (including acid solutions)
through coiled tubing.

Bottombole assembly (fig. 2) is run in hole via
tubing. It is designed for making holes in casing string
and guiding jet nozzle into created hole.

Pressure control equipment is designed for
sealing wellhead during jet drilling unit operation.
Working pressure — 15 MPa (2170 psi).

Guide arch is designed for guiding coiled tubing
from reel into the hole.

Jet assembly consists of CT-conveyed high-pressure
hose. Jet nozzle is mounted to the bottom of the hose.
In most cases jet nozles are equipped with four jetting
and six reactive holes.

At present time pilot testing of technology of
deeply-penetrating radial filtration channels creation
was performed in 6 wells. During pilot testing of this
technology, there were two main stages performed
sequentially:

1. Prove-out of technology and operation modes

of milling holes in casing string with bottomhole

milling tool.
2.Prove-out of technology and operation modes of

deeply-penetrating radial filtration channels creation
at different depths of borehole.

The results of prove-out of technology of milling
holes in casing string are shown in table 1. The process
of milling holes provides all required conditions for
high-pressure hose to get through these holes for
deeply-penetrating channels creation. As a whole, P
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JJ1A HAIIPABJIEHH A TUOKOI TPYOBI K YCTBIO CKBAXKUHBI.
KOMIIOHOBKA /111 pa3MBbIBA COCTOUT U3 PyKaBa

BBICOKOI'O IaBJIEHUS, 3aKkperursieMoro Ha T'HKT.

Hu3z pykaBa BBICOKOT'O IaBJIECHUS OCHAIAETCS

T'UJPOMOHUTOPHON HACAJKOU. B OCHOBHOM

OPUMEHSIOTCA TUPOMOHHUTOPHBIE HACAJIKU C

YETBIPbMS PA3MBIBAIOIIUMHU U MECTHIO PEAKTUBHBIMU

OTBEPCTHUSMHU.

Ha JaHHBI MOMEHT ONBITHO- IPOMBICTIOBBIE
ucnbrranua (OITH) TEXHOJIOTNU CO30aHHUA CETU
INIYOOKOIIPOHHUKAIOMUX KAHAJIOB (DUJIBTPALIUUA
MMPOBe/IEHbI Ha 6 CKBAKMHAX. B mportecce
OI1H TeXHONOTrUs OTPAOATBIBAIACE IO IByM
OCHOBHBIM 3JIEMEHTAM, KOTOPBIE BBITIOHAIOTCS
MIOCJIETOBATENBHO:

1. OTpaboTKa TEXHOJOTUU U TEXHOJIOTNYECKUX
PEXUMOB CBEPJIEHNS OTBEPCTHN B
3KCIUTYaTALIMOHHOI KOJIOHHE C TIOMOIIIBIO
CKBA)KMHHOT'O 6JIOKA CBEPJICHUS.

2.0TpaboTKA TEXHOJIOIUH U TEXHOJIOTMYECKHUX
PEXKUMOB CO3JAHUS CETU ITTyOOKOIIPOHUKAIOIMINX
KAaHAJIOB (DUJIBTPAIIMU HA PA3JIMYHBIX YPOBHAX 1O
CTBOJIy CKBA’KHUHBL
Pe3ynbraThl OTPAOOTKH TEXHOIOTUH CBEPIEHUA

OTBEPCTHH B 3KCILIYATALMOHHOMN KOJIOHHE

NpPUBEJEHEI B TA6JI. 1. B mporiecce cBepieHnus

KOJIOHHBI TOTOBSITCS YCJIOBHA 151 IPOXOXKICHUSA

4epes 3TU OTBEPCTUSA PYKABA BBICOKOI'O IABJICHUSA

JUIS CO3[AHUSA CETU INTyOOKOIIPOHUKAIOMUX KAHAJIOB.

B coBoxkynnocTtu 3a nepuog OIIH ceepnenne

OTBEPCTHI BBINIOJIHATIOCH B KOJIOHHAX C I'PYIIIION

npouynocTu Matepuana K (ckBaskuaa Ne 76 —

Bumanckas) u P-110 (octanbable CKBAXUHBL). OITH

BBITIOJTHAJIUCH IIPU TEMIIEPATYPAX B UHTEPBAIAX

IIACTOB, KOTOPBIE IIPEACTOSANIO BCKPBIBATD

TYOOKOIIPOHUKAIOIUMU KAHAIAMU OT 45

(cxBaxknHa Ne 4 — UHCTONMyKCKAA) 1O 82 TPafycoB

Henpcus (ckBaxxnuHa Ne 80 — bapCyKOBCKas).

[1y6UHBI TTO CTBOJIY CKBA’KUHBI, CBEPJIEHUSA

OTBEPCTHUH U3MEHAIOTCA OT 2515,5 M B CKBA)KHUHE

Ne 4 — YucTonyKcKas 10 3396 M B CKBOKHHE No

194 — IO.-OcTamkoBu4cKas (Tabi. 1). Tonmuna

CTEHKH IKCIITyaTAITMOHHBIX KOJIOHH OT 10,5 10

11,0 MM. Bcero cymmapHoO npu BeinostHeHuu OITU B

IKCIUTYATAIMOHHBIX KOJIOHHAX ObLJIO IIPOCBEPIIEHO

59 orBepcruil. Kak nokaszanu OITH, pakTHyeckoe

BPEMSI CBEPJIEHUS OJJHOT'O OTBEPCTH S U3MEHSICTCS

B IIUPOKUX Npesenax: oT 5 10 480 MunyT (TA611. 1).

TONBKO KOHTPOJIb 34 JIBUKEHUEM CBEPJIA B PEKUME
PEAIBHOI'O BDEMEHU, KOTOPBII PEAIN30BAH B
Pa3paboTAHHOM O60PYJOBAHUU U TEXHOJIOTHH,
MIO3BOJIIET UMETb MH(MOPMAITUIO O COCTOSIHUU
IPOCBEPIEHHOIO OTBEPCTUA. B 1IEpHO/L BHIIIOTHEHU A
OI1H 110 CBEPIJICHUIO OTBEPCTUI OBLIIN ITOJTYYEHBI
CJIEAYIONTHUE OCTIOKHEHUS:

1. KOpOoTKOE 3aMBbIKaHUE NTPH HONBITKE IOBOPOTA
K TPEThEMY OTBEPCTHIO Ha ITTy6uHE 2695 M B
CKBaKHHE Ne 76 — BHIIIaHCKAsI.

2.33aKJIMHHUBAHUE CBEPJIA IIPHU OTBOJE €TI0 I10CJIE
BBITIOJIHEH U IOCJIETHET'O OTBEPCTHS B CKBAKMHE
Ne 76 — BumraHckast Ha I1yGuHe 2683,1 M.

3.3aKIMHUBAHME y3J1d CBEPJIEHM IIPH IIOBOPOTE
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Komruiekr
I1BO

Hanpasnsa-
IOIIUIM I'yCak

Pressure
control
equipment

Guide arch

Pucynox 3 — Yemvegoe o60pyooeanue
Figure 3 — Wellbead equipment

Pucynox4 — ruopomonumopnan nacaoxa
Figure 4 — Jet nozzle

throughout pilot testing period hole-milling was
performed in casing strings with steel grade K (well Ne
76 — Vishanskoye) and R-110(the rest of wells). Pilot
testing was performed in required formations intervals
at temperatures ranging from 45°C (well Ne 4 —
Chistoluzhskaya) to 82°C (well Ne 80 — Barsukovskaya)
and measured depth of hole-milling ranging from
25155 m (well Ne 4 — Chistoluzhskaya) to 3396 m
(well Ne 194 — Ostashkovichskaya) (table 1). Casing
wall thickness - from 10.5 to 11.0 mm. Total number
of milled holes during pilot testing is 59. According to
pilot testing data, time spent for milling of one hole
varies over a wide range from 5 to 480 min (table 1).
The only source of information about milled hole
conditions is control of milling bit movement in
real-time mode as a part of developed equipment and
technology. During hole-milling pilot testing there
were the following problems:
1. Short circuit when attempting to rotate to the 3
hole at 2695 m in well Ne 76 — Vishanskaya.
2.Milling bill stall when returning to initial position
after milling of the last hole at 2683.1 m in well
Ne 76 — Vishanskaya.
3.Milling tool stall when rotating to the 3™ hole at
2608 m in well Ne147 - Vishanskaya.
4.Partial stalling of milling bit feed drive when
attempting to mill the 4th hole at 3296 m in



Tao6auua 1 — OmpadbomKa mexHoI02Uun CeePAeHUA OMEEPCMUTL 8 IKCNAYAMAUUOHHO KOIOHHEe
Table 1 - Prove-out of technology of milling boles in casing string
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Oxonuanue Ta6muiel 1 /Table 1 end

07.07 —
07.08.2014 3306
25 | o400
2 g Y=
g% |o3102014 | PO
S 5
6| EZ
a é
3 &
% (@}

@ 33054
24.11 —
16.12.2014

3296

82

139,71 10,5

P-110

1 170 8,2 24 KopoTKOE 3aMbIKaHUE IIPU 1O~
2 2 34 24 IIBITKE IIEPEMETEHU ST CKBAKIH-
- HOM KOMIIOHOBKH B ITOJIOKEHHE
3 480 7,6 22,3 pa3mbiBa
Short circuit when attempting to
© 10 98 214 move assembly into jetting position
1 20 8,2 22,5 OTKa3 IpUBO/IA IEPEMEIIEHM S TIPU
2 36 79 206 IIOBOPOTE CKBA’KMHHOM KOMITO-
: : HOBKU B ITOJIOKEHUE PA3MBIBA
51 32 Gl 253 Milling bit feed drive fail when
attempting to rotate assembly into
4 20 84 e jetting position
1 30 74 225 Pa6oTa BBIIIOTHEHA B IITATHOM
2 60 7.8 24,5 peKnMe
3 90 6,7 21,6 Job performed without complica-
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4 Z MIPUBO/IA IOAYH CBEPIIA
3 90 2 236 . o . .
Stalling of milling bit feed drive, last
4 120 8,8 - hole is not created

Taoauya 2 — TexnoaozuuecKue Peicumvt CO30aAHUA Cem 271Y00KONPOHUKAIOWUX KAHANIO6

Ppunesmpavuu npu OIIP
Table 2 — Operation modes of deeply-penetrating filtration channels creation during pilot testing
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OxoHuaHue Ta6muiel 2 / Table 2 end
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@ 12 12 1 13,5 65 yes
= o 30 30 1 13,5 65
g E 100 140 0,7 12,8 65 HecTabunbHas
5 % = ~ pa6ora Hacoca B
53 = £§8 |e 4 75 120 07 114 68 aa CBSI3H C HUBKUM
: g w = 5 S 100 130 07 131 65 yes | KadecTBOM OUHCTKH
2 = 2 S 9 © Pa6oYErt KUAKOCTH
5 || EZ = 43 5 S 10 100 120 0,7 131 63 :
5 S I o s [ | Unstable high-
8 g i 22 100 160 06 12.4 60 pressure purmp
é 0, % & o % 95 10 7—-10 12,4 55 na operation associated
T3 = 9 100 120 0,3 12 60 < TR ORTATE,
2 9 «© 2 i yes filtering quality
100 100 1 14,5 55
83 120 0,7 134 60
= Aa
o 3 83 120 0,7 14,4 60
o yes
83 120 0,7 15,4 60
100 20 3-6 12-15 55—60
oo | [ 25 36 | 12-15 | 55-60 | mer
) , _
® @ < = < 100 22 3-6 | 12-15 | 55-60 | no
g & g g g 100 24 3-6 | 12-15 | 55-60
3 !
g 2 o £ 2 4-e oTBEpCTHE
6 £ 2 &) 21 B g 100 18 3-6 12 70 HE MPOCBEPJIEHO.
2. ‘2 T £ 8 TTopkmMHuBanue
S — 5 MIPUBOJIA MOAAYH
B M — @ O _
B 8 S E £ |8 1,2 3 100 20 3-6 12 w Her cBepia
“ MO | partial stalling of
milling bit feed drive
Y 40 3-6 1z 70 when attempting to
mill the 4 hole

K TPEThEMY OTBEPCTHIO HA ITybuHe 2608 M B
CKBaxuHe Ne 147 — Bumanckasi.
4.TTogKJIIMHUBAHUE IIPUBO/A ITIOAAYU CBEPJIA IIPU
MOMBITKE CBEPIEHHUSA 4-I'O OTBEPCTUS HA TTTyOHHE
3296 M B ckBaskuHe Ne 80 — BapcykoBckas (Ta6m. 1).
OCHOBHOM IIPUYNHON IEPEUYHCIIEHHBIX
OCJIO’KHEHUH OBLIIN KOHCTPYKTUBHBIE HEJOPAOOTKH
y3J14 CBEPJICHU A, KOTOPBIE YAAJIOCh BBIABUTD U
YCTPaHUTD B ITponecce OITH.
TeXHOJIOTUYECKUE PEKUMBI CO3/JAHUS CETH
INIYOOKOIIPOHUKAIOMUX KAHAJIOB (PUIBTPALUN
B IIpOLIeCCe peann3danuu nporpammsr OITH
IPUBEJICHBI B TA0J1. 2. KaK BUJHO U3 JJAHHBIX
Ta6:1. 2, BCcero 3a neprog, OITH 6bI10 BBIIIOJIHEHO
40 11y6OKONPOHUKAIOMNX KAHAJIOB (DHJIBTPALIUUA
C UX JJIMHOU OT 12 M (ckBa>knHa Ne 194 —
FO.-OcTankoBUUCKast, ypoBeHb 3396 M) 0 100 M.
[Ipeobnaaoniee KOIUYECTBO KAHAIOB (PUIBTPALTUN
(77,5%) BBINTONIHEHBI AMUHOM 100 M (Ta611. 2).
OrpaHndeHus 10 JJINHE KAaHAJIOB CBA3AHbI C
I€0JIOrMYE€CKUMU NIPUIMHAMU. CKOPOCTD IPOXOJKU
KaHAJIOB U3MEHsUTACh OT 0,6—0,7 M/MUH (CKBaKMHA
Ne 194 — FO.-OCTamKOBHUYCKad, YpOBEHD 3330, 2 M)
10 7—-10 m/MuH (CKBaxnuHa Ne 194 —
FO.-OcTamKoBHUYCKas, YPOBEHD 3316,2 M).
Pabouee jaBneHne Ha HACOCHOM arperare
HaXOAWJIOCH B rIpeeax or 50-55 MIla (CKBaKuHa
Ne 76 — Bumanckast, Ne 101 — CiiaBaHbCKast) 10
60-70 MIIa 0o APyIr'uM IPHUBEICHHBIM B TA6I. 2
CKBa)XUHaM. Pacxoj1 paboyen JKUIKOCTH U3MEH SIJICS
ot 12 no 15 1/mun. B nponecce OITH B CKBOXXHMHE
Ne 194 ( FO.-OCTamKOBHUYCKAA) CO37JaHA CUCTEMA U3
15 KaHaJI0B PUIBTPALUU HA 4-X YPOBHSIX (TA0IL 2).
B kauecTBe paboye XKUJKOCTH JIJIS1 PA3MBbIBA
KaHAJIOB (PUIBTPALUU IIPUMEHSIACH BOAA C
no6asnenuem [TAB. B psijie c/rydaes i1 ynydnieHus p

well Ne 80 — Barsukovskaya (table 1).

The main reason for the problems described above
was design defects of milling tool. These defects were
identified and eliminated.

Operation modes of deeply-penetrating filtration
channels creation during pilot testing are presented
in table 2. As can be seen from table 2, on the whole,
40 deeply-penetrating filtration channels were
created with length ranging from 12 m (well Ne
194 — Ostashkovichskaya) to 100 m. The majority of
channels (77.5%) were 100 m long (table 2). Length
limitations were associated with geological factors.
Channel penetration rate varied within the limit from
0.7 m/min (well Ne194 — Ostashkovichskaya, 3330.2 m)
up to 7-10 m/min (well Ne 194 — Ostashkovichskaya,
3316.2 m). Working pressure in the pumping unit
varied over a range from 50—55 MPa (8000 psi, well
Ne 76—Vishanskaya, well Ne101 — Slavanskaya) up to
60-70 MPa (10,000 psi) in other wells (table 2). Flow
rate varied over a range from 12 to 15 1/min. During
pilot testing in well Ne 194 — Ostashkovichskaya 15
filtration channels were created at 4 levels (table 2).
Water with addition of surfactants served as a jet fluid.
In some cases in order to improve communication
between channel and reservoir filtration channels
were treated with acid solution with surfactants.
Technology test-run was performed in carbonate (well
Ne 76 — Vishanskaya, well Ne 101 — Slavanskaya) and
terrigenous formations (well Ne 4 — Chistoluzhskaya,
well Ne 194 — Ostashkovichskaya, well Ne 80 —
Barsukovskaya) with zenith angle reaching
20.5 degrees in treatment intervals.

Main complications during filtration channels jetting
were as follows: high pressure hose burst, unstable
high-pressure pump operation associated with low
fluid filtering quality, high pressure pump repair >
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CBSI3U KAHAJIOB (PUJIBTPALIUH C ILIACTOM OHU
06padaATHIBAIMCH KUCJIOTHBIM PaCTBOPOM C ITAB.
OnpoOOBaHUE TEXHOJIOTUU IPOBEAEHO KAK B
KapOOHATHBIX (CKBAKMHA Ne 76 — BumaHcKasi,

Ne 101 — CiraBaHbCKAas), TAK U B TEPPUTCHHBIX
naacTax (CKkBakuHa Ne 4 — Yucronyxckas, Ne 194 —
I0.-OcramkoBuuckas, Ne 80 — bBapCyKOBCKas) Ipu
3EHUTHBIX YIVIAX B UHTEPBAIAX PAOOT 10

20,5 rpagyca.

OCHOBHBIE OCTIOKHEHH S B IIPOLIECCE PA3MBIBA
KaHAJIOB (QHJIBTPAIIUU CBA3AHBI C OOPBIBOM PyKaBa
BBICOKOI'O JIABJICHU; HECTAOUJIBHOM pabOTON
HACOCA BBICOKOT'O JIABJIEHUS B CBA3H C HU3KUM
Ka4€CTBOM OUHUCTKU PabOodeN :KUJAKOCTH; PEMOHTOM
HACOCA BBICOKOT'O JIABJIEHUS BO BPDEMSI BBIIIOJTHEHU A
PaboT; KODOTKOTO 3AMBIKAHHS B 9JIEKTPHUUECKOI
Y4CTH KOMIIOHOBKH IIPH MOIBITKE NEPEMEIEHU
KOMIIOHOBKH B ITOJIOKEHHUE PA3MBIBA. [IpUYHHBI
MEPEYNCIEHHBIX OCJIOKHEHUN OBLIIN BBIABIEHBI U
YCTPAHEHBL.

B pesynprare paboT, BEIIIOJHEHHBIX HA
JEeNCTBYIOMEN CKBaXMHE Ne 80 BapCyKOBCKOTO
MECTOPOXK/JIECHUSA, HA KOTOPOU ObLIA CO3/1aHA CETh U3
7 KaHAJIOB (PUIBTPALUU JUIMHOU 1TO 100 M Ha ABYX
yPOBHAX (3296 M 1 3305,4 M) (Ta6u1. 2), nebut HedTH
YBETUYWICA C 5 10 19-23 1/CyT. (pHUC. 5).

B x0z1€ BBINOTHEHU A OITBITHO-TTPOMBICTIOBBIX

B pe3ynbTraTe paboT, BbINOMHEHHbIX HA AENCTBYIOLLEN CKBaXMHE, Ha
KoTopoM Obinia co3gaHa ceTb U3 7 KaHanoB GunsTpaLuy gJMHOM Mo
100 M Ha BYX YPOBHSIX, AEOUT HedTn yBennuuncs ¢ 5 go 19-23 T/cyT.

63 m3+34t)

perforation
TTepesoa Ha DITH
Shifting to ESP

02.2009 Hydraulic fracturing

(100 m? + 15¢t)

Pilot testing of Radial Drilling Technology

g 02.2009 T'PIT (100 m? + 15¢)
09.2011 Penepgopanus,

T'PIT (163 m3 +340)

09.2011 Re-
Hydraulicfracturing (1
OITH Texnonoruu CI'K®

i

13
LE o

=_"_

i

i
JKHUJKOCTH, T/CYT OO6BOAHEHHOCTD, %
ate, t/day Watercut,%

Pucynok 5 - Junamura padbomut
cxgaxcunvt Ne 80 bapcykoeckozo
Mecmopoicoenusn

Figure 5 — Well operation bistory (well Ne 80
in Barsukouvskoye field)

during operation, short circuit in electrical module
of bottomhole assembly when attempting to move
assembly into jetting position. The main reasons
of complications described above were identified,
complications were eliminated.

As a result of radial drilling
operation in flowing well
Ne 80 at Barsukovskoye field,
7 filtration channels, each
100 m long, were created

As a result of radial drilling operation in flowing well, 7 filtration at 2 levels (2396 m and
channels, each 100 m long, were created at 2 levels. Oil rate increased ~ 3305,4 m) (table 2). Oil rate

from 5 to 19-23 t/day.

HUCIIBITAHUN ObLIA MOATBEPXKACHA BO3MOXKHOCTD:

* CO3/IaHMA INTyOOKOIIPOHUKAIOINX KAHAJIOB
(PUIBTPALMHU C UX HPOTIKEHHOCTHIO 10 100 M
Ha II1yorHaX 70 3500 M B 9KCITyaTAlIMOHHOM
KOJIOHHE I'PyHITBI IPOYHOCTHU P-110 nnameTpom
140 mm;

* co3aHus ceTH M3 16 rTyGOKOIPOHUKAOINX
KAHAJIOB (PUIBTPALUH (TI0 YETBIPE KAaHAJIA HA
YETBIPEX YPOBHAX);

* TUAPOMOHHUTOPHOI'O PA3MbIBA KAHAJIOB
(PUIBTPALMU B TEPPUTCHHOM U KAPOOHATHOM
KOJUJIEKTOPAX;

* BBINOJIHEHUA PA6OT IIPU 3EHUTHOM VIJIE B
WHTEPBAJIE YCTAHOBKH KOMITOHOBKH 0 20,5°, 2 HA

Y4aCTKE CITYCKa BHYTPUCKBA)KMHHOM KOMIIOHOBKH

— 710 38° C MHTEHCHUBHOCTBIO HA00P4 yIJIad
CKBAKMHBI 10 6,1° Ha 10 M;

* YBEJIMYECHUS 1€OMTA JOOBIBAIOIUX CKBAKIH /10
4-5 pas.
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increased from 5 to
19-23 t/day (fig. 5).
Pilot testing proved
technical feasibility of:
Figure 5 — Well operation history (well Ne 80 in

Barsukovskoye field)
02.2009 Hydraulic fracturing (100 m3 + 15t)
09.2011 Re-perforation,
Hydraulicfracturing (163 m? +34t)
Pilot testing of Radial Drilling Technology
Shifting to ESP
Creation of deeply-penetrating filtration channels.
Length: up to 100 m, depth: up to 3500 m, casing
string steel grade: «R-110», casing diameter: 140 mm.
Creation of system of 16 deeply-penetrating filtration
channels (four channels per level at four levels).
* Jetting of filtration channels in terrigenous and
carbonate reservoirs.
Operation at zenith angle up to 20.5° in assembly
setting interval and up to 38° in assembly lowering
section with dogleg severity up to 6.1° per 10 m.
« Increase in production rate by a factor of 4-5.



N, u CO, ans npaKkTM4YecKoro npMMeHeHus

Haw ras — aTto He MPOCTO MONeKynbl

Y106kl y3HaTL HonbLUE O TOM,
Kakue nperMMyLlecTea MOXET AaTh
NPaKkTUHEeCKUA ONbIT 3KCNEPTOB
Praxair, noceture Haw

CanT Www.praxair.ru Mnm CeaXxuTech
C HalKUMK cneunanucTamm

www.praxair.ru

Kopnopauus Praxair BxoguT B TPOWKY BEAyLLMX
MWUPOBLIX KOMNaHWA NO NPOU3BOACTRY
LUMPOKOro CrneKkTpa TEXHUYECKMX ra3os
(kmcnopog, asoT, aprox, YrnekucnoTa, ra3oesie
CMECH M [D.) W OKA3AaHWUKD CONYTCTBYHLLNX
YCNyr, CBA3aHHbLIX C TRPAHCNOPTUPOBKON rasoe
W UX NPUMEHEHMEM HA NPOU3BOACTEE.

Yxe 6onee 30 net Praxair npegocraenaer
YCNYrv, CBA3aHHEIE C NOBLILLEHWEM
HedTeoTAaYW, TMAPOPa3PEIBOM NNacTa,
HarHeTaHMemM pacTBOpOE B CKBAMWHY.
Bnarogapa komnnekcHomy nogxoay Praxair
BbICTYNAET YHMBEPCANbHbLIM NapTHEpPOM Ons
CBOMX 3aKAa34YMKOB B BONPOCAX ONTUMU3ALIMIA
npow3BogcTea HedyTk M rasa.

YHUKanbHble METOAbI NOBLILLEHUA
HechTeOoTAaYM M ra300TAaYN NNACTOB NP
nomowm N, 1 CO,
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-

Maﬁw?q our planet more productive”



fi]rPanIA duAp czao HOBUHKA

HHHOBALHOHHOE OBOFYADEAHHE

OBOPYAOBAHME ANl 9)KEKTOPHOM
OYUCTKHU CKBAXXUH

"pEAHESHa‘IEHﬂ AMNA BbINOAHEHHA DI'IEPHI.I,HE NPOMLIEKH B
TOPU30HTAAbHBIX H ADYTHX THNOE CKBa)XXHHaX C aHOMaAbHO HH3KHMH
NAGCTOEbIMH AGBAEHHAMH H BBICOKHM NOTAOLUEHWEM XHAKOCTH.

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

AaxHbli cnocob NpomMbIBKM OCHOBAH Ha 3D EeKTE IMEKTHPOBAHKS,
CO3ABAEMOro NOTOKOM XHAKOCTH C BOALLLION CKOPOCTLIO TEUEHMA.
AAR UMPKYAALIWKA HCNOAL3YETCA ABOHHAA (KOHUETPHYHARA)
KoATtoGMHroBan Tpyba, rae paboynit NOTOK NOAAETCA B CKBAXMHY
no BHyTpeHHen NHKT, a aeKTHpyeMbli NOAHHMAETCA BBEPX
no HapyxHo#u MHKT.

Cocrae 060pyAOBaHWA: BHYTPUCKBAXMHHAA KOMNOHOBKA,
y3ea HamoTkH ¢ ABoiHOM MHKT, yctbesoe cbopHoe
OCHOBaHWeE (AN CKBAXMH C HAKAOHHBIM YCTbEM).
JKenayatTUpyeTca COBMECTHO C KOATHOOMHIOBLIMM
YCTAHOBKAMM CPEAHEro WA THXXEAOTD KAACCOoB.

Auametp komnoHoBKM, MmMm: 54...76;
Auamerp THKT, mm: 38,1x22,2 / 50,8x25,4 / 60,3x31,8; f
Koadduument axekumu: 0,1...0,3; : Ten. +375 17 298-40-81

MakcumanbHas raybuHa CKBaXuHbl no cTeony, M: A0 3 500. . E-mail: info@fidgroup.by
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Ten. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com




i’fnﬂmﬂﬂo OUA czao HOBUHKA

PaspaboTka W Nnpou3BOACTBO

obopypoBaHHA:

* AAA HanpaBAeHHOro OypeHus;

* AAA KHCAOTOCTPYHHOIO M
rHAPOMOHMTOPHOro Gypenus;

 AAA paboThbi B IWAXTHBIX YCAOBHAX;

* aTaKKe, CKBAXWHHOIOs _ _
060pyAOBaHHA M HHETPYMEHTA 5
(coepmnuTenn ¢ THKT, KAAnanbLE
obpartHbie H uupuynnuunu bi€,
HaCcaAKH THADOMOHMTOPHbL
PasbeAHHHTEAH, nnep,unm
KOMMOHOBKH, I0 0B 'J Kabe
AOBHABHbIA HHCTP)

J_ i

Tea. +375 17 298-40-81 E-mail; info@fidgroup.by

www.fidnov.com
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poBeaeHne MHOToCTaguHoro I'PIT B
I I TOPU3OHTAJIBHBIX CKBA’KMHAX CTAHOBUTCS

OJTHOU U3 HAUOO0JIEE BOCTPEOOBAHHBIX
TEXHOJIOI'MYECKHUX 34124, KOTOPBIE B IIOCJIEAHUE
TOZBI CTOAT NEPE] HEPTAHBIMU U CEPBUCHBIMU
KOMITaHUAMU B Poccun. ECTb psji TEXHOJIOIUY,
KOTOPBIE Y2KE IPUMEHSITUCD JIJISI PEMIEHM S JAHHOM
3aza49u. OJHUM 13 YCIIEITHBIX PEMICHUN B JAHHOM
HAIIPABJIEHUH, MOKHO HA3BATb TEXHOJIOI'UIO
Mongoose Multistage Unlimited (o¢puriaabHbIM
JIUCTPUOBIOTOPOM KOTOPOU B POCCHIICKOM
Penepanuu u crpanax CHI asingercsa OO0 «EBC»),
KOTOPOE YCIIENTHO CE651 3aPEKOMEH/IOBATIO
npu nposeaeHny MI'PIT Ha psae pOCCUUCKUX
MECTOPOXACHUH. K IpenMy1ecTsaM JaHHOM
TEXHOJIOI'MH MOXHO OTHECTH: COKPAIIECHUE
BPEMEHHU IPOBEACHUA PAOOT 1o MI'PIT, cHI>KEHME
KOJIMYECTBA CITYCKO-TIOA'bEMHBIX OIIEPALINH,
YIPABJIAEMOCTD U IIPOIrHO3UPYEMOCTD IIPOLIECCA
3akadku 'PIIL. Bece 311 (haKTOPBI NOMYYHIN
BBICOKYIO OLIEHKY CO CTOPOHBI KOMIIAHUU, KOTOPbIE
HOMPOOOBAIN JAHHYIO TEXHOJIOTUIO HA CBOMX
CKBAKUHAX.

CeropHs Mbl XOTUM IPEJICTABUTD BAlIEMY
BHMMAHMIO OIIMCAHHE TEXHOJI0Iru1 Mongoose
Multistage Unlimited, ee OT/IMYUTEIbHBIC
OCOOEHHOCTH, 4 TAKXKE PSAJT HOBBIX
(PYHKIITMOHAJIBHBIX BO3MOKHOCTEN CUCTEMEI
Mongoose Multistage Unlimited, KOTOpBIE TENEPD
JOCTYITHBI POCCUMCKOMY ITOJIb30BATEIO.

O0wasn MHbopMaLmsi O TEXHONOMUM
Mongoose Multistage Unlimited

B Texnonorun Mongoose Multistage Unlimited
06'bEIMHEHBI KOMIIOHOBKA JIJIs1 PA306ITCHUS
MHTEPBAJIOB, criyckaeMast Ha THKT, u caBrxHbIE

MY TBI INOO0 nneppopatops! At [TII, 94TO MO3BOIAET

OCYLIECTB/IATh MHOI'OCTagUUHBIN I'PIT nipu

3AKAHYNBAHWHY CKBA’KWH 34 OAHY CITYCKO-TIOABCMHYIO

OonepaIuio u 6osee 3PHEKTUBHO, UYEM TO3BOJISICT
JII060M APYTOI METO/,
IIpy1 NCIOIB30BAHMH TEXHOJIOIMU Mongoose

/IHHOBALIMIOHHbIV

METOL 3aKaH4YBaHWA
MHTENNEKTYaNbHbIX
CKBa>XWH C BO3MOXXHOCTbIO
MOBTOPHOIO NPoBeaeHUs
[Pl (Mongoose Multistage
Unlimited)

An Innovative Method of
Intelligent Well Completion
with the Possibility of
Re-fracturing (Mongoose
Multistage Unlimited)

A.B. BAUIPAMOB, ®.B. BEJIAEB, M. BOS, 000 «EBC»;
B.C. MUPOHOB, Stratagen; A.B. OTOPOJIOB, dTaznpomuedTs-HTII»

A. BAYRAMOYV, F. BELYAEV, M. BOS, LLC “EWS”;
V. MIRONOYV, Stratagen; A. OGORODOV, Gazpromneft-NTC

ulti-stage fracturing in horizontal wells is
l \ / I becoming one the most demanded process
tasks, with which oil and service companies
are faced during recent years in Russia. There are
some technologies that were applied for this task. One
of successful solutions is the Mongoose Multistage
Unlimited technology (official distributor in Russia
is LLC “EWS”) which proved itself reliable during
multi-stage frac jobs in a variety of Russian fields. The
advantages of this technology are as follows: decreasing
time for multi-stage frac jobs, decreasing the number of
round trips, control and predictability of frac pumping
process. All these factors were highly appreciated by the
companies trialed this technology for their wells.

Multistage Unlimited THKT ciry»kaT B KA4€CTBE KaHAJIA
LUPKYIAINA K 30He ['PIT, 2 TaKKe B Ka4eCTBE pabodert
KOJIOHHBI, YTO JA€T PsJ] BAXKHBIX IPEUMYIIECTB
nepes JpyruMy METOIAMU U O3BOJIAET U30EXKATh UX
HEJOCTATKOB.

3aKaHUYMBAHHME CKBAKMHBI HAYMHAETCA OT 32004,
KOMNOHOBKA /1A I'PIT M M301411MU HHTEPBATIOB
Ha 'HKT criyckaeTcs HU»Ke CKOMb3SAMEN My(PTHL
[Tpu NPOTATMBAHUY KOMIIOHOBKH BBEPX BBICTYIIBI
JIOKATOpa MY(PT (PUKCUPYIOTCA B IIA3Y, PACIIOIOKEHHOM
BHU3Y CKOIB3AIIEN My(pThL 3aTeM o secoM T'HKT
ycraHasnusaeTc rnakep I'PIT MHOrokpaTHOU
YCTAaHOBKU. KIIMHbA YCTAHABIUBAIOTCSA BHYTPH MY(PTHI,
U MTAKEP YIUVIOTHAETCSA OTHOCUTEIBHO BHYTPEHHETO
OUWIHHIPA MY(TBI XU U30JIMPYET CTBOJI CKBA’KHUHBI
HIKE ITakepa. [Ipu yBETMYEHNH JABJIEHUA B CKBAXXUHE
KOMIIOHOBK4 ¥ BHYTPEHHHUH HMJIMHP CABUTAIOTCSA
BHU3, OTKPBIBAA OTBEPCTUA B MY(PTE JIJIAA 3AKAUKU
JKMJIKOCTH THPOPA3PbIBA B IUIACT. [1pu caBUTE My(DTHI
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Today we would like to present you a description
of the Mongoose Multistage Unlimited technology,
its peculiarities, also a variety of some new functional
capabilities of the Mongoose Multistage Unlimited
system that is now available for a Russian user.

Brief information on Mongoose
Multistage Unlimited technology

Mongoose Multistage Unlimited technology combines
a coiled tubing-deployed frac-isolation assembly with
either proprietary Grip/Shift sliding sleeves or sand-jet
perforating to deliver single-trip multistage completions
more efficiently than any other method.

When applying the Mongoose Multistage Unlimited
technology, CT serves as a circulation channel to the
frac zone, also as a working string which gives a variety
of advantages compared to other techniques and allows
avoiding their drawbacks.



a3, YIEPKUBAIOM U JIOKATOP MY(PT, 3aKPBIBACTCS,
BBICBOOOK/1a51 BBICTYHIAIOIINE YIIOPHI JIOKATOPA, YTO
JIA€T €11€ OJUH CUTHAJI O TOM, YTO MY(PTa CIBUHYJIAChH
(IIOJIE3HO B CJIy4aAX, KOIZd IJIACT HE IPUHUMAET
KUJKOCTB).

ZKNAKOCTb pa3pblBa 3aKAYUBAETCS IO 3aTPYOHOMY
IIPOCTPAHCTBY, 34 UCKJIIIOYEHUEM CJIYYAEB, KOIa
npoussoguTcs 'PIT manoro o6bema, KOraa JKUJIKOCThb
MOYKHO 3aKa4uBaTh yepe3 THKT.

ITocne 3aBepmennsa 3akauyku I'PIT Ha faHHOI
craguuy, npu noaHaTuu 'HKT oTKpeIBaeTCA
BCTPOEHHBIN BIPABHHUBAIOIINHI KJIAIIAH U CPbIBACTCA
nakep. 3a60HAsI KOMIIOHOBKA BMECTE C ITAKEPOM
THOAHMUMAECTCS BBIIIE, K CIEAYIOMEH CKONMB3IICH My(TE,
U BECD ITOPAJOK JENUCTBUH IOBTOPsETCA. [IpuMepHO
4epe3 5 MUHYT MOKHO IIPUCTYHIATD K THAPOPA3PLIBY
Ha caeayomen craauu. [Ipy TO/KHOM INIAHUPOBAHUU
Y KOOPAWUHAIIUU CTAJHUHU MOT'YT BBIITOJIHATBCSA OBICTPO
U 6ecriepebOHHO CO CKOPOCTBIO O0JIEE OJHOU CTA/TUU
B uac. [locne 3asepmenns nocnennen craauu I'PIT
3a00¥Hagd KOMIIOHOBKA ITOJJTHUMAETCS U3 CKBA’KUHBI U
CKBA’KUHA OCTAETCA C [IOJTHOIPOXOAHBIM BHYTPEHHHUM
JUAMETPOM.

OcobeHHOCTUN TEXHONOrMN
Mongoose Multistage Unlimited

Crryck konmoHHbI THKT 1TO3BOJISET HCIONB30BATH
NPOOKY/MAKEP MHOI'OKPATHOU YCTAHOBKU 151 I'PIT
U CKob3smue My 1ol GripShift™, casuraemslie
MEXAHUYECKU. [Takep MHOTOKPATHOM YCTAHOBKH
CIBHUTA€T HA KAXK/JJOU CTAAHUU CKOIB3AIYIO My(PTY
B IOJIO’KEHUE «OTKPBITO» U U30JIMPYET LEJIEBOM
MHTEPBAJI B XO/I€ MPOU3BEICHUS TNAPOPA3PLIBA.
JanHas KOMOMHAITUA TO3BOJISAET OTKA3ATbCS OT
MPOKAYUBAEMBIX TPOOOK U MIAPOB, CIBUTAIONINX
MY(TBL

MydTs! GripShift cucremsl Mongoose Multistage
Unlimited ciyCKaioTCsA NPU 3aKAHYUBAHUU CKBAKUHBI
U YCTAHABJIMBAIOTCS B KOMIIOHOBKY XBOCTOBUKA HA
3AIUIAHUPOBAHHBIX ITy6uHax nposeaeHud I'PIT. Takue
CKOJIB3AIIHUE MY(THI, CIBUTA€MBIE MEXAHUYECKU,
MOKHO LIEMEHTUPOBATb BMECTE C XBOCTOBHUKOM,
TAKUM OO6PA30M, HET HEOOXOAMMOCTH YCTAHABINUBATD
34KOJIOHHBIE TAKEPHI U151 PA30OUIEHUS UHTEPBAJIOB

Pucynoxk 2 — Cosuxcnaamygpma I'PIT
GripShift é 3axpbimom cocmoanuu
Figure 2 — Sliding sleeve GripShift in close
position

Pucynox 3 — Cosusxcnaamygpma I'PIT
GripShift 6 omxpoimom cocmoanuu
Figure 3 - Sliding sleeve GripShift in open
position
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Pucynox 1 - KHK Mongoose o5
pa3oouenun unmepeanos, cnyckaeman Ha
T'HKT

Figure 1 — Mongoose BHA running by CT for
zone/interval isolation during multistage
Jracturing

Completion starts at the toe, the assembly for frac
and isolating intervals is lowered below the sliding
sleeve. When pulling up the assembly, the shoulders of
sleeve locator are fixed in the recess at the bottom of
the sliding sleeve. Then, the frac resettable packer is set
under the weight of CT string. The slips are setinside the
sleeve and the packer seals inside the sleeve cylinder
and isolates the wellbore below the packer. When
pressure in the well increases, the assembly and inside
cylinder are shifted below, opening holes in the sleeve
for injecting frac fluid into the formation. As the sleeve
shifts, the locator recess closes, disengaging the locator
keys and providing an additional verification that the
sleeve has shifted (useful in the event that the formation
will not take fluid).

The frac is pumped down the annulus, except the
cases of low-rate frac jobs are carried out and the fluid
can be pumped down the CT string.

After the frac is away, a pull on the coiled tubing

opens the integral equalizing valve and unsets the rac
plug. The isolation assembly is moved up to the next
sliding sleeve, and the sequence is repeated. In about 5
minutes, the stage is ready for frac. With planning and
coordination, stages can be completed quickly and
smoothly at a rate of more than one per hour. After the
last stage, the isolation tool assembly is pulled from
the well and the unrestricted wellbore is ready for
production.

Mongoose Multistage
Unlimited technology peculiarities

The coiled tubing running string enables the use of
the resettable frac plug/packer and mechanically shifted
GripShift™ sleeves. At each frac stage, the resettable frac
plug isolates the target zone and shifts the sleeve open.
This highly efficient com-bination eliminates the need p
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I'PTL. My@Ter GripShift UMEIOT TaKOI K€ BHYTPEHHUHI

JUAMETP U IPOYHOCTHBIE XAPAKTEPUCTUKH, KAK

U CAM XBOCTOBHK, U IOCTABJIAIOTCA C BEPXHUM

MEPEBOAHUKOM J151 yIOOCTBA YCTAHOBKHU B KOMIIOHOBKY

XBOCTOBHMKA: HYDKHUI KOHEL] — HUMNMEbHAA PE3bOA,

BEPXHUIT — My(PTOBASL.

VHUKaJIbHAS IPOOKA/TTAKEP MHOTOKPATHOM
ycTaHoBkHY i1t [PIT Mongoose Multistage Unlimited
UMEET TPU OCHOBHBIE (DYHKIIUU:

- M30JALMA UHTEPBAJIA THPOPA3PhIBA OT
HU3JIEXKAMUX 30H;

- MEXAaHMYECKHH CJIBUT CKOIBb3AMUX MY(PT B
MOJIOKEHUE «OTKPBITO»;

- yAepKaHUE U30JIUPYIOMEN KOMIIOHOBKHM HA MECTE
B IIPOLIECCE 3aKAYKU XKUJKOCTU PA3PbIBA UJIU
NECKOCTPYHHOM NepPOpPaIIHH.

ITakep nMeeT aBTOMATUYECKUI MEXAHU3M
C 6aIOHETHBIM ITA30M, KOTOPBII IO3BOJIAET
MHO3ULIMOHUPOBATD, CIBUT'ATh U YCTAHABJINBATD
UHCTPYMEHT B CJIEAYIOIIEM MHTEPBAJIE 34 CUET
npAMONUHENHOTO ABMkeHuA THKT BBEpX 1IN BHUS.
KoHcTpyKLus, 3a30p MEXY IIAKEPOM U CTEHKAMU
KOJIOHHBI, 4 TAKXKE BO3MOKHOCTD IIPOMBIBKH JIETIAIOT
3TOT MAKEP OYEHD YAOOHBIM JIJISI UCIIOJIb30BAHUSA [IPU
npowussogcTse ['PI1 ¢ mponmanToMm. Ha ceronuAmunn
JIEHDb MAKED YK€ UCTIOIb30BAJICA JJ1 PA30OIIEHUA
129 000 nHTEPBAJIOB, MAKCUMAJIbHOE KOJIUYECTBO
MT'PIT B OGHOT CKBaKHHE JOXOIUIO A0 95 pas.

C rexnosoruert Mongoose Multistage Unlimited Bam
HE IPUAETCA OTKA3BIBATHCA OT PA3PAOOTAHHOM CXEMBI
3aKAHYMBAHHUA CKBAXXUHBI U3-32 (PYHKIIMOHAIBHBIX
OI'PAHUYEHNN UJIN BBICOKOM CTOMMOCTU. BBl MOXETE
MIPOU3BOAUTH TMAPOPA3PHIB IIACTA MIPAKTUYECKH C
JIFOOBIM KOJIMYECTBOM CTAIUU U JIIOOBIM PACCTOSIHUEM
MEXAY UHTEPBATAMH, HEOOXOIUMBIMU JIJIA
ONITUMU3AINU JJOOBIYH.

ITockonbKky B cucreme Mongoose Multistage
Unlimited HCONB3YIOTCSA U CKOIB3SIUE MY(PTHI
B 34L1EMEHTUPOBAHHOM OOCAJHOM KOJIOHHE, U
IIECKOCTPYHHAs Iepopaiusi, MOXXHO BbIOUPATH
OIITUMAJIBHOE MECTO MHUIIMAUU TpemuH I'PIT o
re€0JIOr'MYECKUM YCJIOBUAM. [IpH NCIIOIB30BAHUN
MeToaa Plug&Perf (TeXHOMIOIrust MHOI'OCTAAUHHOTO
I'PIT, 3aK/II09AIONASICS B YCTAHOBKE IIPOOKU U
NOCJIEAYIOIEH NepPOPALINU /I CIIEAYIOMICH CTAJUN
I'PIT. — TIpyM. aBT.) HEJIb35 TOYHO 3HATh, KAKHE 30HBI
06pabarbIBaOTCA 3PPEKTUBHO. [TpH NCIIOIB30BAHNUH
33aKOJIOHHBIX ITAKEPOB JJIs1 HEOOCAXKEHHOI'O CTBOJIA
TPEUMHBI I'UPOPA3PhIBA MOI'YT BOSHUKHYTD B JIIOOOH
TOYKE MEX/Y [IAKEPAMU U 1AKE HA YPOBHE CAMUX
IIAKEPOB, IIOCKOJIBKY OHH TAKXXE CO3/1A10T JABICHUE
HA IUIACT. DTO MOKET IIPUBECTHU K HEXKEJIATEJIbBHOMY
COOOIIECHUIO MEXY 30HAMU U I10JIyYEHUIO
HEeAEKBATHON NH(MOPMALIUH JJI IPUHATUA PEEHNUH
I10 AJIbHEHNIIEH Pa3pabOTKE MECTOPOXKACHUSL.

OTnnYKnA TexHoONornm
Mongoose Multistage Unlimited

B otnuuune ot rexnonorum Plug&Perf, onepanus
C MCHOJIB30BAHUEM CUCTEMBI Mongoose Multistage
Unlimited ynporeHa 1 No3BOIsAET NPOBOAUTL I'PIT
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for pump-down plugs, perforating, drop-balls, and
restrictive ball seats.

Mongoose Multistage Unlimited system GripShift
sliding sleeves are running in while well completion
and installed in liner at the depth of planned frac. Such
sliding sleeves, initiated by mechanical means, can be
cemented along with the liner, thus eliminating the
necessity to install casing packers for frac intervals
isolation. GripShift sleeves are built to match the host
casing and are shipped with an upper handling pup
joint and conventional pin-down/box-up configuration
for easy handling and make-up at the rig.

The unique resettable Mongoose Multistage Unlimited
frac packer/plug has three main functions:

- Isolate the frac zone from the zones below;,

- Mechanical grip the sleeves for shifting to “open”
position;

- Anchor the isolation assembly during frac pumping
or sand-jet perforating.

Packer incorporates an automatic J-slot mechanism
that sets, releases and resets the tool in the following
interval with straight up/down coiled tubing motion.
The construction, clearances and self-flushing design
make it extremely send-friendly and compatible with
frac operations. So far these packers has been used for
isolating 129 000 intervals, and has been cycled more
than 95 times during a one-trip completion operation.

Applying Mongoose Multistage Unlimited technology,
you will not need to refuse your current well completion
schematics because of operational limitations or high
cost. You can have any number of stages at the desired
spacing between the intervals, whatever is necessary
to optimize production. With Mongoose Multistage
Unlimited system used for both sliding sleeves in
cemented casing and sand-jet perforating, you can
target optimum spot based on geological properties.
With plug & perf method (remark: multi-stage frac
technology that comprises setting the plug followed
by perforating for the next frac stage), you can’t be sure
all zones are treated equally efficient. With open-hole
packers, fracs will initiate at any point between the
packers and even at the packers themselves because the
packers might pre-stress the formation; this could result
in non-uniform reservoir stimulation and can make
informed well spacing decisions difficult.

Mongoose Multistage
Unlimited technology differences

Unlike Plug&Perf, Mongoose Multistage Unlimited
system completion operations are streamlined and
continuous, with no need to shut down the completion
sequence between stages. It takes only a few minutes
to release the frac plug, move it up to the next sleeve,
reset it, and shift the sleeve open. The ability to circulate
reduces water and chemicals usage significantly,
compared with other multistage completion methods.
Leading-edge fluids can be circulated down to the target
zone prior to injection, by this, decreasing formation
damage.

Also, in case it is necessary to add frac stages at
planned depth, you can do sand-jet perforation. With



MPAKTUYECKU HEIIPEPBIBHO, €3 BHIHYKACHHBIX
OCTAaHOBOK MEXJy CTAAUAMU. [IJ1s1 CpbIBA ITAKEPA,
HO’bEMA MTAKEPA BBIIIIE IO CTBOJLY, IOCA/IKU ITAKEPA B
30HE CJIEAYIOMIE MY(PTHI M CJIBUT'A MY(PTHI B ITOJIOXKEHUE
«OTKPBITO» TPEOYETCS BCETO HECKOIBKO MUHYT.
BO3MOXHOCTB IUPKYJISALIMU ITO3BOJISIET 3HAUYUTEIBHO
CHU3HUTBb OO'bEM NOTPEBGIAEMOU TEXHOIOTUYECKOM
SKUJIKOCTH M XUMHYECKUX JIO6ABOK 110 CPABHEHUIO C
JPYTUMHU METOJJaMU MHOTOCTauiHOro I'PIT. Takke
IUPKYJISAIHS HO3BOJISIET 3AMECTUTD OO'bEM CKBAKUHBI
Ha KUAKOCTb ['PIT 1O Ha4Ya/1a 3aKA4YKU B IJIACT, TEM
CaAMBIM CHUKAETCS TOBPEXKJAECHUE IIACTA.

Takske B C/Iydae HEOOXOAUMOCTH IOOABUTD
ctaauu I'PIT Ha 3aJaHHOI IITyOHMHE BO3MOXKHO
MNPOBECTU T'NAPONECKOCTPYHHYIO NEPHOPALIHIO.
C nepdoparopom I'TITI Bce, 9TO HEOOXOANMO, ITO
YCTAHOBHUTB NAKEP, — U BBl MOXKETE IPOBOJIUTD CTOJIBKO
CTaJIU, CKOJIBKO BaM ITOTPEOYETCH.

KoHTponupyemas (ynpasnsemas)
onTUMM3auusa 3aKaHYMBaHUSA
MHoroctagmmHoro NPl no texHonoruu
Mongoose Multistage Unlimited

TexHOIOrUs KOHTPOIHNPYEMOU ONITUMU3ALTUN
3aKaHYUBAHHUSA MHOTOCTaguMHOro I'PIT 3akatogyaeTcs B
IIPOLIECCE MOHHUTOPHHI'A JABJICHUA U TEMIIEPATYPLI HA
3260€ CKBAKUHBI IPU OCJIEAOBATEIBHOM BBIITOJITHCHUU
craauii I'PI1 B pexxume peabHOI'oO BDEMEHH.

J1s1 OMTUMU3AIIY METOA 3AKAHYNBAHU S
MHOTOCTaAUuUHOrO I'PIT 1711 KOHKPETHOTO
MECTOPOXKJICHUS U TVIACTA HEOOXOANUM
CUCTEMATUYECKHUI TTOIXO/, K 3aKAHYUBAHUIO, KOTOPBIH
TO3BOJISET C YBEPEHHOCTBHIO JIENATh CPABHEHU A
CKBAXKUH MEX/y CO601. BaM HEO6XOIMMO CTA6MIIBHOE
BpinosIHEHME ['PIT OT cTagny K CTaAuu U 3aMEPEHHBIE
3260HBIE JAHHBIE IO OOPA6OTKAM, YTO O3BOJISIET
JIy4III€ TIOHUMATh CBOMCTBA IJIACTA, CKBAKUHY, 4 TAKXKE
OLIEHUBATD PE3YABTATHI CTUMYIIALIAU.

DTO O3HAYAET, YTO BBl HE MOXETE ITO-HACTOAIIEMY
OINITUMU3UPOBATH TPAJUITMOHHBIE 3AKAHYNBAHUA 11O
TEXHONOINU Plug&Perf, ycTaHOBKH MaKeEPa B OTKPBITOM
CTBOJIE UJIM UCTIOJIb30BAHM S C/IBMDKHBIX MY(PT C
apaMuy, HOTOMY YTO HEU3BECTHO, CKOJIBKO TPENHUH
I'PIT cozmaeTcs, Ky/la OHU PACIIPOCTPAHAIOTCA U
CKOJIBKO IIPOIITAHTA HAXOJAUTCA B KAXKIOM 13 HUX. [laxe
€CJIN BBl 3HAETE, TO HE MOXKETE BOCIIPOU3BECTH TO XKE
CaMO€ 32KAHYNBAHUE CKBA’KUHBIL, TAK KAK U3BMEHYNBOEC
Jasienune nnuuanuuy Tpemun PIT nckmogaer
BO3MOXHOCTbD YIIPABJIEHUSA ITPOLIECCOM PA3BUTHA
TPEIH U JBHUKEHUA IPONIIAHTA B Ty MJIU NHYIO
TPEUUHY. Bbl TAKXKe HE IOTy4YaeTE 3a00HHbIX IAHHBIX,
€CJIU TOJIBKO HE CIIYCTUTE B CKBAKHUHY JJOPOTOCTOSITYIO
CHUCTEMY MOHUTOPHHTA.

C noMoIibIo cucTemMbl ToueuHOro I'PIT Multistage
Unlimited BbI MOXXETE OLIEHUTD, I/I€ MHUITUUPYIOTCS
Tpemunbl I'PIT 1 CKOJBKO TOYHO NPOIITAHTA
34Ka4YMBAETCA B KAXKAYIO Tpemuny 'PIT.

He3aBucuMo OT TOr0, KAKHUE HaAPAMETPBI OOpPabOTKHU
BBl U3MEHSIETE, — PACCTOSIHUE MEXK/Y CTAIHUSIMU
I'PIT, reomeTpurio Tpemunsl P, Tun nponmnanta, }

the jet perforator run in the assembly all that is needed is
to set the tool and you are ready to add as many stages as
wanted or needed.

Multistage frac Mongoose Multistage
Unlimited technology controlled
(operated) optimization completion

Controlled Optimization for Multistage Completions
consist in the process of monitoring pressure and
temperature on the well bottom hole during consistent
performance of Frac stages in real time mode.

To optimize a multistage completion design for a
specific field and formation, one need a systematic
completion approach that allows to make well-to-well
comparisons with confidence. You need consistent
Frac performance from stage to stage and measured
downhole data by treatments, that helps you understand
better the formation properties, the well, and evaluate
the stimulation results as well.

That means that you cannot properly optimize
conventional completions by plug-and-perf technology
(note: multistage Frac technology consists in setting
plug and further perforation for the next Frac stage), and
open-hole-packer/ball-drop-sleeve, because you don’t
know how many fracs are made, where they spread, and
how much proppant is in each one.

Even if you did know, you cannot reproduce the
same completion because variable fractures initiation
pressures excludes control over the process of fracture
widening and proppant movement into this or other
fracture. You get no downhole data either, unless you
deploy a costly monitoring system.

With the Multistage Unlimited® pinpoint-frac system,
you can evaluate where fracs initiate and how much
proppant exactly is injected in each fracture.

Regardless of what treatment parameters you alter —
frac spacing, frac dimensions, proppant type, proppant

Pucynox 4 — Hunuuuavuua mpeujunst npu
moueunom I'PIT

Figure 4 — Frac initiate during pinpoint frac ),
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KOHILICHTPAUIO IIPONIAHTA, )KUAKOCTL ['PIT, cKOpoCcTh
3aKA4YKHU — BbI BCETA MOXKETE OLIEHUTD, KAK ITOBJIHSIN
JaHHBIC U3MCHCHM S, IOTOMY YTO 3aKa4yKy ['PII B

ILJIACT MOYKHO C BBICOKOU CTEIEHBIO YBEPEHHOCTHU
CIIPOEKTUPOBATD, IPOAHAIU3UPOBATH U IIOBTOPUTD HA
cnepyromux I'PIT.

Bo BpeMs npoBeeHN KaXKIO! CTaAUH TOYEYHOI'O
I'PIT KOMITOHOBKA U30/sI1IMK Mongoose Multistage
Unlimited peructpupyeT (pakTUYECKUE JABICHUE U
TEMIIEPATYPY B 30HE 06paboTKu ['PIT 11 mosx makepom
(puc. 5).

JBa 1aTYMKA BBICOKOI'O PA3PELICHU
(pa3paboTaHHBIE U 3AITATEHTOBAHHBIE CIIEITUATBHO
JULSL JAHHOTO IIPUMEHEHM ) — OJJUH BBIIIIE 3A00MUHON
KOMIIOHOBKH MHOI'OPA30BOI'O MCIIOJIb30BAHMS, A
JPYI'OM HUKE — U3MEPAIOT U PETUCTPUPYIOT JAABJICHUE,
TEMIIEPATYPY U HATPY3KY, BO3AECHUCTBYIOIINE HA
3200MHYIO KOMIIOHOBKY. B pe3y/bTaTe MO KaXKI0M1
ctaauu I'PI1 Bel DOy4Ya€eTE YHUKAIBHYIO HH(POPMAIIHIO,
KOTOPYIO Bbl HE MOKETE IIOJIYyYUTD, UCIIOJIb3 YA
TEXHOJIOI'MH IIPEABIAYIIETO IIOKOJICHUS.

AHAIU3 JAHHBIX ITOCJIE 3ABEPIIEHUA
MHorocraaurinoro I'PIT o TexHonoruu Multistage
Unlimited DO3BOJISET HOATBEPAUTD N3OSN0
30H O6PabOTKH O HY OT JIPYIOM, HJIM HA0O0POT,
BBIABJIAET IIPHUCYTCTBUE IIEPETOKOB MEXKAY 30HAMU
CTUMYJIALMH (ECTECTBEHHbIE TPEIINHBI, HU3KOE
K44€CTBO LIEMEHTHOI'O KAMHS, PA3BUTHE ITPOJOIbHBIX
TpeuuH ['PIT). TakuM 06pa3om, MOKHO PACCYUTATD
HEOOXOAMMOE MUHHMAJIBHOE PACCTOSTHUE MEXKY
ctagusamu I'PIT B ;aHHOM 111acTe. JJaHHbBIE 3260MHOTIO
M4aHOMETPA TAKXKE MTO3BOJIAIOT OLIEHUTDb HAJINYUE U
IIPUYHHY OIPAHUYECHU N 10 3AKAYKE B [IPU3A00MHOM
30HE IUIACTA ¥ HAOUBKH IPOIITAHTA.

Perucrpanys (pakTH4YECKOro AasieHus B 30He I'PIT
(T.€. UICKJIIOYAETCA MTOTPEMTHOCTD HA ITOTEPHU JABIEHUA
B HKT nipu riepecyere € yCTbEBOI'O JABJICHUS) JACT
60J1€€ TOUHYIO KAJIMOPOBKY MOJIEJIH IO JJABJICHUIO,
4TO MO3BOJIAET 6OIEE PEATTMCTUYHO PACCYUTHIBATD
Tpemuny I'PIT 1 npOBOAUTD TUAPOAUHAMHUYECKOE
MOJETMPOBAHME IIJIACTA.

MoxHO onrTUMU3UPOBaTh I'PIT BO Bpems
34KAHYMBAHUA, IPOBOJA MOHUTOPHHT U AHAJINA3
3a00MHOTO IABJIEHUA B PEKUME PEATILHOI'O BDEMEHU
cT'HKT.

BTy MTHPOPMALIHIO MOKHO UCTIONIb30BATD JIJIA
KOPPEKTHUPOBKU 00beMa 6ydepHori craauu ['PII,
CKOPOCTH 34KAYKH, KOHLICHTPALIUU IIPOIIAHTA, 4
TAKXKE TEMIIA HA60PpA KOHLIEHTPALUU OT CTAJUU K
CTA/A1H 110 MEPE TOI'O, KAK BbI IBHDKETECH BBEPX I1O
CTBOJIY CKBAXKMHBI, OCHOBBIBASICh HA JJABJIEHHUH, KOTOPOE
ABJIAETCA PEAKLIMEN IJIACTA HA BAIIIE BO3/IEUCTBUE.

B cyuae uypesmepHo arpeccuBHOM 3akauku I'PITu
MOJIYYEHUS «CTOI> (IPEXKAEBPEMEHHON OCTAHOBKE I'PIT
I10 BBICOKOMY JJaBJICHUIO) €CTh BO3MOXXHOCTD IIPOBECTHU
LU PKYJISALUIO U BBIMBITB OCTATKU IIPOIIIAHTA U3
CKBa’KMHBI 6€3 JJOMTOTHUTENBHBIX CITYCKO-TTO/TbEMHBIX
OIepaI Ui, TAKUM O6PA30M, BDEMA IIPOBEACHU A
MHOrocTaauHoro I'PIT cokpatmaercs.

E1rte ojHa BaykKHAsI OCOGEHHOCTb CUCTeMBI Multistage
Unlimited 3aK/I1092€TCS B TOM, YTO KPOME CBOEH
OCHOBHOM LIEHHOCTH, 4 UMEHHO JJUAaIHOCTHUKHU U
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concentration, frac fluid, injection rates — you can
always evaluate the effects of these design changes
because frac injection into formation one can design,
analyze and repeat at the next fractures with high
confidence level.

At every stage of pin-point Frac, the Multistage
Unlimited frac-isolation BHA records actual pressures
and temperatures in the frac zone and under packer
(see fig. 5).

Prasers pa

Tampieiors, dag F

ram BT L ot Fa i) T4
Tier, riis

Pucynox 5 - I'pagpux oaérenusn u
memnepamypuot 6 30ne npoeedenusn I'PIT
Figure 5 — Graph of pressure and
temperature in frac zone

Two high-resolution gauges (engineered and
proprietary specifically for this application) — one
above the multiple use BHA and one below — measure
and record pressure, temperature, and loads affecting
the BHA. As a result, by every Frac stage You receive an
insight that you can’t get using the technologies of the
previous generation.

Post-completion analysis of the MS Frac data can
confirm treatment zones isolation one from another
or vice versa reveals crossflows between zones
of stimulation (natural fractures, cement failure,
longitudinal frac), so one can calculate minimum frac
spacing in a given formation. Bottom-hole pressure gage
data also identifies the presence and cause of near-
wellbore injection restrictions and proppant bridging.

Actual pressures recording in the frac zone (no
error for pressure loss in tubing when converting
from wellhead pressure) provides more accurate
model calibration by pressure enabling more realistic
frac modeling and hydrodynamic simulation of the
formation.

You can optimize fracs during the completion by
monitoring bottom-hole pressure in real time mode
with coiled tubing deadstring Then you can adjust pad
size, pump rates, and sand concentration and ramp
from stage to stage as you move up the wellbore, based
on actual formation response. You can also be very
aggressive because, even if you do screen out, circulation
removes excess proppant without extra tripping out of
the hole, so you can move quickly to the next stage.



PETHUCTPALINU 3A00MHBIX IABJICHHUHI U TEMIIEPATYD
HaJ ¥ IO, ITAKEPOM, CUCTEMA JAET BO3MOKHOCTD
OIITUMU3UPOBATH PELIENITYPY KuAKoCTH I'PIT,
UCIIO/Ib3YS peAIbHbIC JAHHBIC ITO HATPEBY U
OXJTAXKIEHHUIO KUJKOCTH ['PIT B 3001 HBIX YCIOBUSX
B IIporiecce BbinosiHeHus I'PIT 1 11ocjie OCTaHOBKH.

OnbIT NPUMEHEHUSA TEXHONIOMNM
Mongoose Multistage Unlimited
B Poccumckon Pepepaumm

B nacrosmee spems TeXHOI0rua Mongoose
Multistage Unlimited, npepnaraemas OOO «EBC»,
HA4aJ14 MU POKO IPUMEHATBCA B POCCUIICKON
denepanuu.

CBOJIHAS CTATHUCTUKA:

*  YcTaHOBIEHO 150 MydT;

e TIposeneno 25 I'TITT;

¢ Bonee 100 craauii I'PI1 3aKkadeHo;

*  MaKCHUMaJIbHO 32Ka4aHO 150 TOHH NPONITaHTA 32
1 craguro I'PIT;

¢ MakCHUMaJIbHAS KOHIIEHTPALIUA IPONIIAHTA
1400 kr/m?

* 3aKOHYEHO CKBAXXUH C MydTamMu — 11,

¢ 4 CTOIla 66110 651 BEIMBITO 6€3 JOIMOJIHUTEIbHBIX
CIIO;

¢  MaKCHMaJIbHOE KOJIMYECTBO CTaAUN Ha 1
CKBaxuHe — 19;

*  MaxcumanbHOE KOm4ecTBO I'PIT B cyTKH — 4;

¢ MakKCHMaJIbHOE KOJIMYECTBO 3aKA4dHHOT'O
npornmnadTa B 1 ckBaxxuny — 900 TOHH;

e MakCcHUMaJIbHAs INIyOHMHA IO CTBOJY CKBA’KHMHBI —
4200 m;

IIprMep TUIIOBOM CKBAXKUHBI /I 3aI1aTHOM
Cubupu (C 19 CIBUKHBIMH MY(PTAMHN):
T'opr3oHTaNIBHBIN y4aCTOK 10 1000 M;

- IiybmHa CKBa>KMHBI IO CTBOMTY A0 4200 M;
- Tny6GuHa CKBAKUHBI [TO BEPTUKAIH 1O 2600 M;
- XBOCTOBHK 114x6,34 MM.

OCHOBHBIE OCJIOKHEHUS, C KOTOPBIMH
NPUXOANIIOCH CTANIKUBATBCSA, — 3TO IIPOOIEMBI IPU
MHOJATOTOBKE CKBA’KUHBI, 4 UMEHHO:

* HerepmernanocTts ctunrepa u/munu HKT;

00
1000
f.J | ' Pucymnox 7 - .
/ \ Hukxaunome-
4 e MPUA MUNOBOU
\ CKBAaANCUHBL 8
w POCCUTICKOTL
4 Deodepauuu
- Figure 7 — Direc-
tional survey for
1085

typicalwellinRF ),

One more important feature of Multistage Unlimited
system is that but for its basic value, that is diagnostics
and recording bottom-hole pressures and temperatures
above and below the packer, the system enables to
optimize the frac fluid composition, using actual

downhole warm-up and cool-down data under bottom-

hole conditions in the process of fracturing and after it.
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Figure 6 — Example of graph work
operations

Mongoose Multistage Unlimited
technology application experi-
ence in Russian Federation

Mongoose Multistage Unlimited technology provided
by LLC “EWS” is starting to be widely used un Russian
Federation.

Brief statistics:

e 150 sleeves installed,

e 25 fracs performed;

e Max proppant for 1 frac stage is 150 tons;

e Max proppant concentration 1400 kg/ton;

¢ Completed wells with sleeves — 11;

e 4 screen-outs were cleaned without extra runs;
¢ Max number of stages per well — 19;

¢ Max number of fracs per day — 4,

¢ Max amount of proppant pumped into

Pucynox 8 — I'pagpurx ocHO8HbILX napamempos
npu npoeedenuu padom Ha MuUnNoeow

ckgadicune 8 Poccutickoii Pedepavuun

Figure 8 — Graph of main parameters for work
operations to typical well in RF >
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¢ HekayeCTBEHHBIN HEMEHTAX (LIEMEHT B
XBOCTOBUKE);

¢ Henpoxog KHK B HKT/XBOCTOBHUKE IPU CITYCKE
HHCTPYMeHTa Mongoose Multistage Unlimited, kak
CJIEACTBUE, HEOOXOAUMO JOHOJHUTEabHOE CITO
dpessr,

¢ PacxoxzaeHue (PaKTU4IECKOU U IIJIAHUPYEMOI
UHKJIMHOMETPUY;

e Hanuune nOCTOPOHHUX IPEJMETOB B
TOPU30OHTAJIBHOM YaCTHU CKBAXKWUHEBI ITOCJIE
TMO/ITOTOBKH CKBA>KUHBL

AHA/JIM3 OCHOBHBIX OCJIO;KHEHU TO3BOJIUIT

YCTAHOBHUTB CJIEAYIOIINE MUHHUMAJIbHBIE TPEOOBAHUA

P ITIOATOTOBKE CKBAXKHUHBIL:

¢ COBMECTHBIH NOAOOP CKBAKMHBI-KAH/IU/1AT4,;

¢ ComacoBaHUE MJIAHOB PA6OT JIJ1s1 HOATOTOBKU
CKBAKMHBI (IEMEHTUPOBAHUE, CITYCK XBOCTOBUKA,
ciiyck HKT;

Pucynox 9 — Pe3yasmam omud0x npu
10020MOEKe CKEANCUHDL

Figure 9 — Result of mistakes during well
preparation

¢ COmTacoBaHUE MHKJIMHOMETPHUH F'OPU3OHTAIBHOI'O
Y4aCTKa,

¢ [TabnoHupoBanue xBocToBruKa U HKT;

» TIpeasapurensHas onpeccoka mudra HKT,

e Haysm4ue noJHONIPOXOAHOIO CTUHIEPA.
Takoke TOC/Ie AaHATN34 BBIIIOJIHEHHBIX PA60T OBLIIO
BBISBJIEHO, YTO OCHOBHBIMM (DAKTOPAMHU YBEJTUYEHUA
NPOJO/KUTENIBHOCTH ONEPAIIUU IO TEXHOJIOTUN
Mongoose Multistage Unlimited siBastroTCs:
¢ OTCYTCTBHE HOATOTOBIEHHOTO CTBOIA CKBAXKUHEI
JUIA TIPOBEJIEHUSA PAOOT;

¢ OTCYTCTBHE 31BO32 HECOOXOAMMOT'O KOJIMYECTBA
MPONITAHTA U JKUJIKOCTH;

* OrcyrcrBue 24-9acoBor 6puranl I'PIT;

I1pu IpaBHUJIBHOU ITOATOTOBKE PAOOTHI U
UCKJIIOYEHHUH IOAOOHBIX CJIOKHOCTEHN OIIEPAIIHIO
0 TEXHOJIOrnH Mongoose Multistage Unlimited
BO3MOKHO BBIIIOJIHUTb MEHEE YEM 34 4 CYyTOK
19 ctapuii I'PT], Tak Kak camu ctaauu I'PIT BO3MOXKXHO
NPOU3BOAUTD Yepe3 Kaxkable 40 MUHYT. MMEHHO
TAKOE KOJIMYECTBO BDEMEHU 3AHUMAET IIEPEXOZ, OT
OJTHOU MY(PTEHI K CJIEAYIOMIEH (C OTKPBITHEM MY(DTBI)
KHK Mongoose Multistage Unlimited 1 rOTOBHOCTBIO
nposejieHus cieayioniero 'PII.  ©
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one well — 900 tons;

*  Maxwell TMD —4200.

Example of typical Western Syberia well
(with 19 sliding sleeves):

- Horizontal section up to 1000 m;

- Well true measured depth 4200 m;

- Well true vertical depth 2600 m;

- Liner 114x6.34 mm.

The main problems — were problems with well
preparation, namely:

- Stinger and/or tubing string integrity failure;

- Low-quality cementing job (cement in the liner);

- BHA couldn’t go deeper through tubing/liner
while Mongoose Multistage Unlimited tool run,
as a consequence, additional mill run was made;

- Deviation between actual and planned well survey;

- Existence of debris in horizontal section of a well
after the well preparation.

Analysis show the following minimum requirements
were established for well preparation:

» Cooperative selection of a well candidate;

» Getting Work Programs for well preparation
(cementing, running in hole with a liner, running in
with tubing);

* Getting inclination measurement of the horizontal
section approved by the Contractor;

» Drifting the liner and tubing;

» Preliminary pressure test of the tubing string;

* Availability of full-diameter stinger.

Also, after analysis of work performed, it was proven
that the main factors of increasing an operation with
Mongoose Multistage Unlimited technology are:

» The wellbore is not prepared properly for carrying
out work;

* Required amount of proppant and fluid is not
available;

e The frac crew does not work 24 hours a day.

If a job is prepared properly and the abovementioned
issues are avoided, a Mongoose Multistage Unlimited
operation can be fulfilled in less than 4 days 19 frac
stages, as the frac stages can be done every 40 minutes.
In the time it takes moving the Mongoose BHA from one
sleeve to another one you are ready to start your next
stage.

B TP/ Fracturing

uHKT Mongoose / CT
Mongoose

5 LlaGncnnpryRRmiA CTycK
H HHANLHER NPOMBIBHS
JfDummy Run & Final
Clean out

Pucynox 10 — Pacnpeodenenue épemenu
Ha npoeedenue Padom no MexHoI0Zuu
Momngoose

Figure 10 — Timing for Mongoose well
operation ®
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CEPBYIC KONTIOSUHIOB0r0 OS0PYOBAH]
TEMNEPL EUE NOCTYTHEE

Komnanua «MawOnny»
(Poccuiickas ®enepaums) —
othuumanbHbIA NpeacTaBuTens no
CepBMCHOMY 0DCNYXUBaHUIO
obopynosaxus C3A0 "OMOMALL"
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* [NocTaeka HeamydToBoi ANMHHOMEPHOM TPYOLI;
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C.A. KOBAJIEB, M.A. KHA3EB, P.®. IIAPUIIOB, BHyTpHCKBaXHHHBIE pa60TsI Ha HKT/THKT, Weatherfe

H.B.IIAPIIINH, HauyaabHUK oTAEe A [THII AO <PUTOHK>

Tuopopaspuoieom naacma (I'PI1) nasoi8arom
O00UH U3 MEMOO08 UHMEHCUPUKAUUL PAOOMbL
HehMAHBLX U 2A308bLX CKEANCUH, NPUMEHACMBILL
e bonee 65 iem. Bnepawie cnocob Ol
npeocmasner 6 1947 200y, 00HAKO e20
npumereHe 8 NPOMbIUSICHHBEX

MACUMAbAax Havaioct moasko 8 1999 200y
HAMeCMOPOHCOCHUL CAAHLEBO20 2A3a
bapremm e CILIA. B Cosemcrom Corose enepeole
2UOPOPaA3PbLLE NAACTIA C 3AKAUKOLL PONNAHINA
obl npumeren 8 1952 200y. B OanvHeriuem
Mmoo 2UOpopa3pulea naachia Ovij
UCNONIL308AH OpY2UMU cmparamu E6ponbL u
Ceseproit Agppuxis.

HecMOTpst Ha HEIPOCTYIO CUTYALIMIO B HE(PTETa30BOMU
OTPACJIU B LIEJIOM, HA PBIHKE HAOTIOAAETCS YBEIUUCHHE
CIIPOCA HA ONEPATUH MHOTOCTAJUHHOI'O I'HIPOPA3PhIBA
wnacta (MI'PIT). Eciiu roBopuTh O POCCHH, TO IIOCKOJIBKY
MTPIT npeCcTaBsgeT COOOU OIHY U3 HAUOOJIEE IEPEIOBBIX
U 3(PPEKTUBHBIX TEXHOJIOTUM JIJIs1 TOPU3OHTAJIBHBIX
CKBaKHH, YHCJIO KOTOPBIX PACTET U3 TO/1A B T'O/l, BO3PACTACT U
BOCTPEOOBAHHOCTD ITOI'O METO/IA B HAIIEH cTpaHe. [TogooHas
UHTEHCU(DUKAIUS IIJIACTA KPAHE HEOOXOIUMA KAK I
MOJIYYEHH JOCTATOYHOI'O JIEOMTA HA HOBBIX CKBA’KMHAX, TAK U
NPOAJIEHUS CPOKA IKCILTYATAIIUH CTAPBIX CKBA’KMH HA 3PEJIbIX
HEPTEra30BbIX MECTOPOK/ICHUSX.

B 2015 ropy xomnanuamu PUTOK u Weatherford 6611
YCTAHOBJIEH HOBBII PEKOP]] OTEYECTBEHHOM HE(PTETa30BOMN
OTPACJIX — OHU NIEPBBIMU B POCCUHN 32 OJHY CITYCKONO/BEMHYIO
onteparuio (CITO) yerientHo mposesu 16-UHTepBaTbHBIN
TUAPOPA3PHIB IIJIACTA C HPUMEHEHUEM TMOKHNX HACOCHO-
xoMnpeccopHbIX Tpyo (THKT). Oniepaiiyio BBIIIOTHWIN Ha
OJHOM M3 CKBAKMH MECTOPOXICHUA MUMEHH Biragumupa
Bunorpagosa B XaHTbI-MaHCUIICKOM dBTOHOMHOM OKPYTE 32
ogny CITO o6uiei NpOoAOIKUTENBHOCTBIO 11 THET.
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Sergey KOVALEYV, Maksim KNYAZEYV, Rafis SHARIPOV, Thru-Tubing and Coiled-Tubing Se
Nikolay PARSHIN, Head of Oil Recovery Enhancement Department,
P

Fracking is a stimulation method
Jor oil and gas wells that has been
used for over 65 years. Fracking was
[irst introduced in 1947; howeuver, its
commercial application started in
1999 at Barnett Shale field (USA). In
the Soviet Union, the first hydraulic
proppant fracturing was carried out
in 1952. Other countries in Europe
and Northern Africa subsequently
employed bydraulic fracturing
techniques.

Despite of challenging environment in the oil
and gas industry, the market has experienced
increased demand for multi-stage fracturing.

As multi-stage fracking is one of the advanced
and efficient technologies for horizontal wells,
the number of which is growing, the demand for
this method is growing in our country as well.
Such reservoir treatment is absolutely necessary
to stimulate production of new wells and extend
the life of older wells in mature oil and gas fields.

In 2015 RITEK and Weatherford set a new
record in the domestic oil and gas industry —
they performed the first in Russia 16-stage
hydraulic fracturing using coiled tubing in a
single trip. The operation, which took place at the
Vladimir Vinogradov field in the Khanty-Mansi
autonomous district, was completed in a single
trip that lasted 11 days.

The companies sought to hydraulically fracture
a 1,424-m section of a well at a total vertical
depth of 2,392 m. 960 tons of proppant was
pumped, and each frac port was approximately
80 to 90 meters apart.




Ilepes KOMIIAaHUAMU CTOsIIA 3a7a4a IpoBecTy MI'PIT B
TOPHU30HTAJIBHOM y49aCTKE VIMHOM 1424 M Ha Iiry6uHe 2392 M.
Bcero 6610 3aKka4aHo 960 TOHH MPOIIITAHTA, 2 PACCTOSHUC
MEXK/Y IOPTAMHU COCTABIAIO 80—90 M.

K peanusanuu 3Toro npoekra kommnanusa Weatherford
HOJOIIA KOMIUIEKCHO, IO3TOMY K pabOTE OBLIN PHBJICYEHBI
OPEJCTABUTENIN CPA3Y HECKOIBKUX JEMTAPTAMEHTOB:
3aKaHYMBAHUE CKBAXKUH (IIPEAOCTABUIN XBOCTOBUK JJIs1
MTI'PIT 1 06€CTIEYIIN YCIIYTU COTPOBOXKEHUS 1O €I'0 CIIYCKY),
I'mapopa3pelB I1aCTa, BHYTPUCKBAKUHHBIE pab0oTel HA THKT
nyepes3 HKT (ipenocraBunm 3a00MHOE O60PYAOBAHUE, B
TOM uncie nakep ReelFrac™). Kpome Toro, mpy mpoBeicHUU
16-unTepBaILHOTO I'PIT GBITH UCITONIB30BAHbBI TEXHOIOTHH,
KOTOPBIE MTO3BOJIWIM B PA3bl COKPATUTb CPOKH BBE/ICHUS
CKBAKUHBI B KCILIYATALHIO. [IpU BBIIOJTHEHUH ONEPALUAT IO
3aKAHYUBAHUIO CKBA’KHMH NIPUMEHWIH:

* makep ReelFrac, akTuBupyeMbiit pabouet KonoHHOM HKT;
* MEXaHWYEeCKHU ynpasisieMmble Myd 1ol I'PIT ZoneSelect™
monobore 11 MHOTOCTAAUIHOIO I'/IPOPAa3PhIBA ILIACTA.

Takoe 060pyIOBAHUE NTO3BOJISIET IPOBOAUTD 34 OJHY CITYCKO-
HOJ/bEMHYIO OIIEPAIUIO TPAKTUYECKHU HEOTPAHUYEHHOE
Komm4yecTBO craauit MI'PIT. ITocne nposegenus I'PITHa
nepBo 30He nakep ReelFrac 1eakTHBUPYETCS C HOMOIIIBIO
4ABTOMATU3UPOBAHHOI'O MEXAHU3MA J-SlOt, 4 BCSI KOMITIOHOBKA
3a260MHOTI0 O60PYAOBAHMA IEPEMEIAETCA IO CIIEAYIOMIETO
OPTA, IPU ITOM IPU €€ IEPEMEIIEHUN C TTOMOIIBIO
MEXAHHUYECKOI'O HHCTPYMEHTA IEPEKIIOUECHUS TIPOUCXOAUT
akTuBauus (OTKpeITUE) nopTa I'PIT. ITakep aKTUBUPYETCH HHXKE
BHOBB OTKPBITOI'O TOPTA 11 OTCEYEHUSI PAHEE OOPAOOTAHHBIX
WHTEPBAJIOB.

IIpenMyImECTBO UCIONIB30BAHHON TEXHOIOT UM 3aKAHYUBAHU A
u I'PIT ZoneSelect monobore 1o CPaBHEHUIO C JPYTUMUA
COCTOUT B UCHIOJIb30BAHNU MEXAHUYECKHU YIIPABIAEMBIX MY(]T,
KOTOPBIE UMEIOT PABHOIIPOXOHOM JJUAMETP I10 BCEM IUIHE
KOJIOHHBI Y TO3BOJISIOT U30JIMPOBATH OTAEIBHBIE TIOPTHI 6€3
IIPUMEHEHUS TAMIIOHAKHBIX MATEPUAJIOB. B JaIbHENIIIEM 3TH
HOPTBI MOXKHO OTKPBIBATH IOBTOPHO. O60PYAOBAHUE TAKXKE
MO3BOJIAET NPOBOAUTD U JPYTUE ONEPALIUH HA OTIETBHBIX
UHTEPBAJIAX, B TOM 4HcJie ¥ HOBTOpHBIE I'PIIL lanHOE
TEXHOJIOTHYECKOE PEMIEHUE NTO3BOJIAET CHATD OTPAHUYEHUS
0 Pa3MEPAM HAPYKHOT'O JUAMETPA IPHUMEHAEMBIX
reo(PU3NIECKUX KAPOTAKHBIX IIPUOOPOB, UTO YIIPOIIAET
MPOBEIEHUE UCCIIEAOBAHNI U CYIMIECTBEHHO MOBBIIIAET UX
WH(MOPMATUBHOCTb.

Cepreri KoBajieB, perHOHAJIBHBIN PYKOBOJUTEb
nojpasieneHusa BHyTpUCKBaKUHHBIE pacoTel HA THKT 1 uepes
HKT xommanuu Weatherford Poccust:

— Onepanyu 6blUIA TPOBEAECHBI HAMHU YCIIENTHO, B TOM YHCJIE
Oaroaapst 6OraroMy OITBITY PA0OTHI HA TPYAHOAOCTYIIHBIX 1
OTJAJIEHHBIX MECTOPOXKAECHUAX, KOTOPBIA UMEET KOMITAHUSA
Weatherford, a Takske 32 CY4€T HOJTHOLICHHBIX U ITOCTOSIHHO
Jgercreyomux ¢giotos I'PIT u 'HKT, MOGUIBHOCTD U
IPOXOJUMOCTb KOTOPBIX IO3BOINUIA 3(PPHEKTUBHO
3a/IEMCTBOBATD UX [JA’KE HA 9TOM HE(PTAHOM MECTOPOXKIEHUU C
IJIOXO PA3BUTOMH TPAHCIIOPTHON MH(PPACTPYKTYPOX.

CTOHUT OTMETHTB, ITO /ISl TOBLIMEHUA 3(D(DEKTUBHOCTH €I0 P

Iaxep ReelFrac™
ReelFrac™ packer
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Weatherford applied integrated
approach for successful
implementation of the project and
attracted experts of different Products
Lines including Completion (they

» provided a liner for multistage frac

operations and supporting services

for tripping), Fracturing, Coiled-

Tubing and Thru-Tubing Services

(they provided bottomhole equipment

including ReelFrac™ packer). Moreover,

the 16-stage hydraulic fracturing

operation involved innovative

technologies that helped to reduce well

construction and completion time. The

following solutions were used for well

completion:

e acompression-set, coiled-tubing-
conveyed ReelFrac packer;

* ZoneSelect™ monobore
mechanically controlled multistage
frac sleeves.

This equipment enables an unlimited
number of stages to be stimulated from
the bottom upwards in a single trip. After
fracturing the first zone, the packer is released
using an auto J-slot mechanism and the
bottomhole assembly is moved to the next
frac port, which is then opened. The packer
is actuated below the newly opened port to
isolate previously treated intervals.

Among the advantages of this technology
is the use of flush mechanically controlled
sleeves, which enables isolation of specific
ports without plugging materials. These ports
can be reopened later. The equipment also
enables other operations to be performed in
selected zones, including refracturing. The
technology also eliminates restrictions to
the outer diameter of logging tools, which
facilitates well surveys and increases their
informative value.

Sergey Kovalev, Regional Coiled-Tubing
& Thru-Tubing Product Line Manager,
Weatherford Russia:

— Works were performed successfully
because Weatherford has a vast experience
of working in inaccessible remote fields and
has fully featured continuously operating
coiled-tubing and frac fleets, the cross-country
capability and mobility of which helped 2
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paspaborku koMnanue Weatherford 6p110 IPeAIOKEHO
IPOTECTUPOBATH HA 9TOM MECTOPOXKACHUH O-HACTOAIIEMY
MHHOBAIIMOHHBIE /1JIs1 POCCHUM PEMIEHNS — TPOBEACHUE
MHOTOCTaAUHHOro I'PIT C PUMEHEHUEM KOITIOOWHI A, TN
T'HOKHUX HACOCHO-KOMNPeCCOPHBIX TPyO (I'HKT), a Takske
33JICCTBOBATD [IJ15 IIOJIHOLICHHOM OOPAOOTKH MJIACTA HOBBIN
JUISL HAIEH CTPAHBI UHCTPYMEHT. IIpeyIosKeHHbIN 114
OPOBEJCHUS 3TOro MHOrocraaurinoro I'PIT nakep ReelFrac —
nenas cucrema, cnyckaemas Ha THKT u nosBonsiomas
MIPOBOJUTH I'MJIPONECKOCTPYHHYIO IEP(POPALINIO, OTKPBITHE
nopToB cucteM MI'PIT, OGpaTHYIO IPOMBIBKY, U30JISALIAIO

u I'PIT o Mmasomy 3aTpy6y 32 OHY CIIYCKOIIOAEMHYIO
onepanuio 6e3 nogbema 'HKT.

Komnionoska ReelFrac cymecTBEHHO ITOBBIIIAET
3(PHEKTUBHOCTD PAOOT IO CPABHEHUIO C TPAJUITMOHHBIMH
METOAAMHU 3aKAHUYNUBAHUSA C YCTAHOBKOM IPOOOK U
nepdopanueit. [IpUHIINI JEHCTBUA TAKEPA JOBOIBHO IIPOCT,
HO 3(P(PEKTUBEH: B HEM UCIIOIb3YETCS I'MJIPONECKOCTPYIMHBINA
nepdopaTop AJIA CO3AAHUSA CBA3H MEXKIY CTBOJIOM CKBAKUHBI
U 11acToM. [Tocne nepdopav NPOUCXOAUT CITYCK HUXKE
30HBI TEKYIIEH NEPQHOPALTNY, AKTUBALINA ITAKEPA U U30JIALASL
HIDKEJIEKAINUX UHTEPBAJIOB C IOCIEAYIOMIUM ITPOBEACHUEM
I'PIT HOCPEACTBOM 3aKAYKHU PAOOUEN JKUJKOCTHU IO MAJIOMY
3aTpy6bHOMY nTpOoCTpaHCTBY Mesxay 'HKT u o6cagHor Tpy6ort.
ITo 3aBepiieHun I'PIT NpOMCXOAUT CTAOWIN3AIIMS TABJICHUS
MYTEM OTKPBITUA CTAOMIN3ATOPA ABHKEHHUEM KOJIOHHBI BBEPX,
06paTHAS MPOMBIBKA OT OCTATKOB IIPOIITAHT4, CPBIB ITAKEPA
U IIEPEMENIEHUE CUCTEMBI HA CJIEAYIOMTUI MHTEPBAJI IS
odepesHON NeP@MOPALTUY WIIN OTKPBITUSA IOPTA, U30JIALINA
u I'PIT. Takasg cuctema o3BOJAET ITPOBOAUTD O6PA6OTKY
HECKOJIBKUX UHTEPBAJIOB 32 OaHY CI1O, 3Ha4nUTEIBHO
COKpPAIas MPOAO/IKUTENIBHOCTD PA6OT U CTOUMOCTD
3aKAHYMBAHUA CKBAKHUHBL
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use them at the oilfield with poor transport
infrastructure.

To enhance exploration efficiency,
Weatherford offered to test really innovative
solutions for Russia at this field —multistage
fracturing operations via coiled-tubing
together with a new tool for full-scale reservoir
treatment. ReelFrac packer offered for this job
is a compression-set, coil-tubing-conveyed
system that enables multizone perforation,
isolation, and fracturing during a single trip in
the wellbore.

The ReelFrac dramatically increases
operation efficiency in comparison to
conventional plug-and-perforation methods.
Operating principle of this packer is quite
simple but efficient: the ReelFrac uses an
abrasive perforator to establish communication
between the wellbore and formation. After
all the perforations are created, a multiset
coiled-tubing packer is activated to isolate the
wellbore below a specific zone. The zone is
then hydraulically fractured by pumping down
the coiled-tubing casing annulus. After the
fracturing operation, the packer is pressure-
equalized and unset, and the system is moved
to the next zone for further perforation,
isolation, and fracturing operations. This
system enables multiple zones to be treated
with a single trip into the wellbore, significantly
reducing completion costs and operation time.

One of the benefits of the packer is thata
mechanical casing-collar locator provides



KnpeumyuiecTsaM makepa CTOUT OTHECTU TOT (PAKT, UTO
MEXAHHUYECKUN JIOKATOP MY(PT OO6ECTIEUNBAECT KOHTPOJIb
IJIYOUHBI CITyCKAa UHCTPYMEHTA U €I'0 TOYHOE Pa3MEIIEHNE
B 30He I'PIT, IpH 3TOM Ir'JpONECKOCTPYHHBIN IEPHOPATOP
O3BOJIET AKKYPATHO BBIIIOIHATH NEPQOPALUIO C
MHHHUMAJIbHBIMU TOBPEXICHUSMH IIACTA, YMEHbBIIIAS
OTEPHU JIABJIEHUS HA TPEHUE B CTBOJIE CKBAXKUHBI U JIABJICHHE
TU/IPOPA3PbIBA 11 THULTUHUPOBAHU S TPEIIUHBL, 4YTO
COCOOCTBYET 6011e€ AI(PPEKTUBHOMY BO3JEHCTBUIO HA TIJIACT.
WHCTPYMEHT 151 OOPATHOM IPOMBIBKM OOECIIEYNBAET BBIHOC
Marepranos I'PI1 B ciiy4dae npexaeBpEMEHHON OCTAHOBKU
MPOLIECCA 3AKAYKH, YMEHBIIAA PUCK IIPHUXBATA KOMIIOHOBKH.
MexaHn4eCKas yCTAHOBKA ITAKEPA MIPOUCXOAUT 6€3 BPAIEHUA
KOJIOHHEL, 4 PETYIATOP CTAOMIU3UPYET TABICHUE B CUCTEME
MIOCJIE BBIIIOJIHEHU S PA60T, O6JIE€rdasi MPOIECC CPhIBA ITAKEPA
JUIA TIEPEMEIICHUSA HA CJIEAYIOMUI UHTEPBAJL

ITo uToram NPOBEJEHHOM PA6OTHI MOKHO KOHCTATUPOBATD,
9TO 16-CcTagnitHyIO cucTemy 3akanunsanws u 'PIT ZoneSelect
monobore yCnentHo CnyCTHIN B CKBakUHY 32 1 CIIO,
PACIIONOXKUB MY THI B 86 M IPYT OT APYTa, UTO HO3BOTHIO
OIIEPATOPY OTKPBIBATD U 3AKPBIBATH NOPTHI B XO7¢e ['PIT
10 MEPE HEOOXOAUMOCTH. [IpH BBITTOTHEHUH ONIEPALTANI
TUJIPOPA3PBIBA IO TEXHOJIOINH ReelFrac 66110 3aKa49aHO IO
60 TOHH IIPOIITAHTA B KAXK/ABIH 13 16 nHTEpBasIOB. [1IpH 3TOM
BCE PA0OTHI YAJIOCh 3ABEPIINUTDL MEHEE YEM 34 JIBE HEJIETTN
U 0€3 IPOMEXKYTOYHBIX NOABEMOB KOMITOHOBKU 'HKT
HAa ITIOBEPXHOCTb. Birarogaps cucreMe MHOIrO30HAJIbBHOT'O
I'PTT c npumenenneM 'HKT Bpems Ha BBITTOJTHEHUE PAOOT
COKPATHJIOCh BTPOE, YTO MTO3BOIHJIO COKOHOMHUTD CPEJICTBA
3aK4349HK4 32 CYET COKPAIIEHUSA 3ATPAT BPEMEHU HA
CTPOUTEJILCTBO CKBAKUHBL JIO6BIUY HA 3TOIM CKBAXKUHE
PHUTOK Ha4a1 3HAYUTENIBHO PAHEE 3ATUTAHUPOBAHHON I10
MPOEKTY JaThL. ©
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accurate depth control, enabling proper
fracture/stimulation placement. Abrasive
perforator provides clean perforations
with minimal formation damage, reducing
wellbore friction and breakdown pressures for
fracture initiation, leading to more effective
stimulation treatments. Reverse circulation
sub enables the removal of fractured materials
in case of screen-out, reducing the risk of
the BHA becoming stuck in the wellbore.
Coiled-tubing packer provides multi-set
sealing capability via tubing reciprocation,
enabling high-temperature and high-pressure
differential wellbore isolation. The pick-up
unloader equalizes system pressure after
stimulation, enabling easy packer system
unsetting for relocation.

Summarizing the results, Weatherford
crew ran a 16-interval ZoneSelect monobore
frac and completion system with the sleeves
set 282 ft (86 m) apart, which enabled the
operator to open and close the ports as
needed for treatment. They also performed
each of the 16 frac stages with 60 tons of
proppant. The operation was completed in
less than 2 weeks and without tripping out
of the hole. Using the Weatherford coiled-
tubing-conveyed multizone fracturing system,
the client reduced fracturing time threefold,
thus reducing well construction time and
saving costs. As a result, RITEK drillers brought
the well online well ahead of the project’s
schedule. ©
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«TAPI'MH» rotos PAEOTATE
C COBPEMEHHbIMW TEXHONOTUSIMU
HA NOBbIX MECTOPOX AEHUSAX

Ha sonpocor «BpemeHi KoamoouHza» 0Omeemits OUpexmop no 6HympuckeaiCUHHbIM
pabomam negpmecepeucHoil Komnaruu <lapeur» Anexcarop PeuientHukos.

«BpeMs KOJITIOOMHTAa»: AJIEKCAHAP, CKAYKUTE,
B KAKHX PErHoHaX padoTaeT Baira koMmnaHus
M B KAKHX OHA MOJKET B IPHHITHIIE PA0OTATH?
Anexcanap PemrerTHHKOB: Celfuac y HacC
7 dnotoB B bamkupun U 1 paoT padoTaeT B XaHTHI-
MaHCHHCKOM aBTOHOMHOM OKpPyTre. Mbl Ha4aJIn

CEPBbE3HO PA3IBUBATDH 3TO HAITPABJIICHUC JCATCIIBHOCTH

Y TOTOBBI IPUMEHATDH TexHONoruu 'HKT Ha
MECTOPOXKJICHUSIX JIIOO0OU CJIOKHOCTU. [Tlepexoqum
OT 6A30BBIX ONIEPALINIH, KOTOPBIE CEMYAC B OCHOBHOM
JenaeM (06paboTKa IPU3aOOHHON 30HbI IIJIACTA,
HOPMAJIU3ALUs 3206051), Ha 60JIEE CIIOKHBIE PAOOTHI —
MynsTUCTaauunbie I'PIL, Hanpumep.

BK: To eCTh TOTOBBI PA0OTATH M HA CJIOKHBIX
MECTOPOXKICHHAX. A HA KAKHMX HMEHHO?

A.P.: DTO 1 MECTOPOXIECHUS C BLICOKUMU
IIJTACTOBBIMHU JABJICHUAMM, KaK Ha HMQ.IIC, HJIN JKE
C BBICOKHM COZEPKAHUEM CEPOBOOPOA, KAK B
Openbyprcrort obmactu nin Kazaxcrane. Ceituac
3aKynaeM 060pyIOBAHUE, ITIO3BOJISIONIEE PA6OTATh
Ha JTIOOBIX MCCTOPOXKACHUAX U IIDUMCHATD CAMBIC
COBpPEMEHHBIE TEXHOIOTNH. Hama npuopuTeTHas
LeIb HA OIMDKANIINE 3 rO/id 3TO PACIIMPUTD HAIIE
IIPUCYTCTBHE KAaK B POHOM JIJIs1 HAC PEIHOHE —
BamrkopTocTaHe, TaK U B IPYTUX PETHOHAX
Poccuiickont ®epepaninm u crpan CHI, rie ectb
norpe6HoCcTh B I'HKT.

BK: A kaKue KOJITIOOMHTOBBIEC TEXHOJIOTHH
BOCTPEOOBAHBI HA T€X MECTOPOK/ICHHUAX, ITIE
BsI paGoTaere ceiyac?

A.P.: B BamkopTocTaHe 3TO pabOThI 1O
06pabOTKE NPU3AOONHOM 30HBI IIJIACTA KUCIOTAMH,
HOPMAIN3ALUs 320051, OCBOEHUE CKBAXKUH I10CJIE
I'PIT. B XMAO 32HUMAEMCSI OCBOECHUEM CKBAKUH
nocJie I'PIT ¢ npumenenuem a3ora. To ectb
3azericTByeM 6a3oBble TexHonoruu T'HKT.

BK: Yem, KpoMe IIPUOOPETECHH S HOBOT'O
BBICOKOTEXHOJIOTHIHOI'O O00OPY/IOBAHUS,
IIAHHUPYETE NOKOPATH PHIHOK?

A.P.: Hama cTparerusa pasBuTus MpeLyCMaTPUBAET
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OK43aHHME KOMIUIEKCHBIX YCIIYT 3aKa34MKYy. [IepBoe
peneHre — 1o MPOMBIBKE CKBAYKHH. DTO ITAKET
YCIIYT, COCTOAIIMH U3 IPOTPAMMHOI'O OOECTIEUEHU ],
CIIYCKAEMOTI'O B CKBAKMHY HHCTPYMEHTA U
PA3JIMYHBIX TEXHOJOI MYECKUX KHUJJKOCTE.
Mogenupys nepes paboToMN KJIIOYEBbIE TAPAMETPbI
TEXHOJIOIMYECKOH OIIEPAITHU, MBI MOXXEM PACCUUTATD
BCE MOIIATOBO — PACXO/] XKUJIKOCTH, PACXOJ] A30T4,
padouee JaBiaeHue, TpedyeMoe KOJIUYECTBO
32KaYHBACMOH JKUJIKOCTH, CKOPOCTH JBHKCHUSI
TBEPABIX YACTHUI] [TO CTBOJTY CKBAKUHBL TaKxke

B PAMKaX [TAKETA YCJIYT TOTOBBI IPEJOCTABISATD
32Ka34YHKY UMEHHO T€ TEXHOJOTMUECKUE KUJKOCTH,
KOTOPBIE SIBJISTIOTCSI ONITHMAIBHBIMHU JIJIS1 TOX UJTN
MHOY ONEPaIUH 1O IPOMBIBKE CKBaKUHBL [1o71



K2XK/IYIO OIEPAIUIO PACCYHUTBIBACTCA ONITHMAJIBHBIN
UHCTPYMEHT (TUAPOMOHUTOPHBIE HACAKH,
IPOMBIBOYHBIE HACAJKHU U JIP.).

E111e €CTh KOMIIJIEKCHOE PEIIEHUE 10 OOPAOOTKE
OpU3a60ITHON 30HBI IIJIACTA KUCIOTHBIMU
pacTBOpaMU. DTO MOIHASA IPOPAOGOTKA TPEOYEMBIX
TEXHOJIOTMYECKUX ITAPAMETPOB, IO00P
TEXHOJIOTMYECKOM KUJKOCTH (HA 6A3€ KUCJIOTHI)

U UHCTPYyMEHTA. Kak 3TO paboTaeT: MBI U3y4aeM
MOPOJBI HA MECTOPOXKACHUHU 3AKA3YNKA, CMOTPHM,
KAaKMM OOPa30M KHCJIOTA BIMAET HA HUX, IIPEAJIATAEM
€€ ONTUMAJIbHBIN COCTAB C JOOABJIEHUEM PA3JIMYHBIX
KOMIIOHEHTOB, KOTOPBIH IO PE3YJIBTATAM PACYETOB

U JTA60PATOPHBIX AHAJIM30B OyJIeT Haubosee
ONTUMAJIBHBIM.

Eme ogHoN NepCIeKTUBHON TEXHOJIOTUEH, HA HAII
B3IVIA, ABNIAETCA TEXHOIOT U MHOTOCTAUHHOTIO
I'PIT, KOTOPYIO MBI INIAHUPYEM [IPUMEHATD HA
POCCUMICKOM PBIHKE.

BK: KakMMH yCTAaHOBKaMH Bbl 11oj1p3yerech
B paGore?

A.P.: MBI HCTIOJIB3YEM OOOPYIOBAHUE KAK
WHOCTPAHHOTIO, TAK U POCCHUIICKOT'O ITPOU3BO/CTBA.

BK: Kak m"3ME€HHNJIACH IIPONU3BOACTBEHHAA
TAaKTHKA Banreri KOMIIAaHHH B HACTYIITHBIIHNX
YCIOBHAX?

A.P.: [IericTByEM, KAK 1 BCE: CTAPAEMCA
MAaKCUMAJIbHO COKPATUTD 3aKYIIKY UHOCTPAHHOI'O
o6opynoBaHus. Eciu peub uetT 06 UHCTPYMEHTE, TO
C HAIUUMH MHOCTPAHHBIMU HAPTHEPAMU JIOKAJIU3YEM
€T'0 IIPOU3BOACTBOB bamkoprocrane.

K coxkaneHnuIo, CUTyals C OT€4€CTBEHHBIM
060PYyJOBAHUEM JIOBOJIBHO TevanbHasA. Hamma
MAIITHMHOCTPOUTENBHAA OTPACJIb IO CUX IIOP
BBIIIYCKA€T B OCHOBHOM MOPAJIBHO YCTAPEBIIIEE
ob6opyaoBaHue. Hanpumep, 1EMEHTUPOBOYHBIN
arperart 1JA-320 Ha4an BBINYCKATb HECKOIBKO
JECATHUIIETUI HA34/T 1 TAK U IIPOAOJIKAIOT BBIITYCKATD
MIPAKTUYECKU 6€3 U3MEHEHU. JIe/1aTh 1aKe TO
060PYAOBAHUE, KOTOPOE SIBJISIETCS OA30BBIM /1151
HePTECEPBUCHBIX KOMITAHUN 11O BCEMY MUY,
MOJYEPKHY — 6A30BbIM, 4 HE BHICOKOTEXHOJIOTUYHBIM,
HAIIE MAITUHOCTPOEHUE HE MOXKET, INOO AENAET, HO
COOUpPAET 3TO O6OPYAOBAHUE U3 KOMIIEKTYIOIIUX
MHOCTPAHHOTI'O ITPOMU3BOJCTBA.

Jlemesbli JOJIAp U AOPOrast HEPTh ChII'PAJIU C
HAMHM 3J1yIO IIIYTKY: MBI 1A7KE HE 321YMBIBAJIUCD,
rodemy 66 HAaM HE IPOMU3BECTHU UTO-TO CAMHM.
DreMEHTAPHbBIE IIPOMBIBOYHBIE HACAKH 34KA3bIBAJIN
u3 Kanazast vu CIIA...

Ho s BEpIO, YTO B OIMKANIIEE BDEMSA MBI BMECTE —
UHBECTOPBL, OAHKU — U3BMEHHUM 3Ty CUTYALIHIO.

BK: Ho xak 661Th HedpTecepBucy? CBoero
00OpPYZOBAHHUSA HET, HMIIOPTHOE JOPOTO...

A.P.: EcTb Ba IPOCTBIX peneHust. JIn6o Mol
MTOKYIIAEM 33/JOPOTO, PACCUHUTBIBAEM, YTO I[€HA

H4 HE(PTH BEPHETCS HA 60JI€€-MEHEE TPUINYHBIN
YPOBEHBb U 3AKA3YHUKHU OY1YT I'OTOBBI IVIATUTD OOJIBIIIE,
YEeM IUIATSIT CEMYAC, TUOO MBI €O HE TTOKYITAEM.
Bce-Taku HYXHO HAYMHATH IPOU3BOJUTD
COBCTBEHHOE. XOTEJIOCH OBbI ITOKYIIATD JIY4IlIEe
060pYyJOBAHUE, HO BCE OHO MPOAAETCA 34 JOJIAPHI,
Jlaxke TO, YTO poussoanuTcs B benopyccun. U jaxe
B Poccun: ecTb pOCCUIICKAsI KOMIIAHUS, KOTOPAs
3aHUMAETCA COOPKOU KUTAUCKOT'O OO0PYIOBAHHA.
KuTtaiiiipl IpUCBUIAIOT O60PYIOBAHUE, IO OT3BIBAM —
OYEHb KAYECTBEHHOE, 3/IECh CTABAT €TI0 Ha IACCU U
TOKE IPOAAIOT 32 AOJIIAPBL KCTaTH, O KUTAHCKOM
060PY/IOBAHNH KAK O HEKAYECTBEHHOM £ OB YK€
IepeCTaN TOBOPUTD. Tak ObLI0 B 90-€, HO, Ha4aB C
YEPHOBOI'O KON POBAHMUSA, HE BCET/A YIaUHOI'O, OHU
CMOIVIM IOCTUYD 3HAYUTEIBHOT'O IPOTPECCA.

Kak MBI BBIXOZJUM U3 3TOM CUTyallun? B ciry4dae
c ycranoskamu 'HKT — nmoka BBIOGOpA HET,
U IPUXOJUTCA OKYIATh 33 JOJIAPHL ECTh
HAJIEXK/1a HA OAHY U3 POCCUNMCKHUX KOMITAHUH,
KOTOPAasi HAYMHAET BBIITYCKATb 3TU YCTAHOBKH,
HO, K CO’KAJIEHHIO, HE UMEET JOCTATOYHOT'O
(PUHAHCUPOBAHUA JJI51 PA3BUTUSA IPOU3BOJCTBA
060PYIOBAHUS HA TOM K€ YPOBHE, KAK OHO PA3BUTO
32 py6€EKOM. A BOT KaCATEIbHO KPUOTE€HHOT'O U
HACOCHOT'O O60PYAOBAHMS PAOOTAEM C POCCUHCKHUMU
MIPOU3BOAUTENSIMH 3TOT'O OOOPYIOBAHUS HAZl ETO
Ka4ECTBOM U TEXHOJIOTUYECKUMU XAPAKTE-
PUCTUKAMU, U 5 JyMaIO, YTO HAM COBMECTHO yIACTCA
MOJIyYUTD TOT IPOAYKT, KOTOPBIH OyJEeT Ty dIle
U Ka4E€CTBEHHEE 3aI1aJHBIX A4HAJIOTOB.

BK: Hackoiabko Booouie 3 dexTuBHa
IIOJIMTHKA HMIIOPTO3AMEIECHH A?

A.P.: EcTb OTpacnu Bpojie menbda, rae 6e3
WHOCTPAHHBIX TEXHOJIOTHUI HA CET'OJHANIHNI IEHb
HE O60UTUCH, HO 3TO TOJIBKO HA CETOHSIITHUN
JIeHb. A JUis1 pa3suTus TexHonorus THKT rpex ne
BOCIIOJIb30BATbCSA CUTYALIUEN U HE JIOKAJIM30BATh
MIPOU3BOACTBO OOOPYAOBAHUSL. I FOBOPIO JJaske HE
O KOIMHMPOBAHUH, 4 00 YIYUIICHUH.

BK: ITo BamreMmy MHEHH IO, KAKHE TEXHOJIOI'HH
OyZyT BOCTPEOOBAHEI B KOJITIOOHHTE
B Ommokarimmue 5-10 xer?

A_.P.: Mbl HUKy/1a HE YIIEM OT IIPOMBIBOK U
OCBOEHUI CKBA’KHH ITOCJIE THAPOPA3PBIBOB
wiacrta. Haubonee appeKTHBHBIM CLIOCOOOM
BBIBECTU CKBAXKUHY Ha peskuM nocJie I'PI1 asnsgercs
ucnonb3opanue 'HKT. TIpu 3TOM KOJTMYECTBO
ycranoBOK 'HKT B Poccuu B 5 pa3 MEHBIIIE, YEM B
CHIA — 180 npotus 940. [laxxe B AppuKe 1 JIAaTUHCKOIM
AMEPHKE KOJIMYECTBO 3THUX YCTAHOBOK OOJIBIIIE, YEM
B Poccum. PacTeT 4mciio ropU30HTAIBHBIX CKBAXKHH,
IO3TOMY 6YIyT BOCTPEOOBAHBI IT€O(PUZNIECKUE
UCCJIEIOBAHMS C UCIOIBb30BAHUEM YCTAaHOBOK 'HKT.
Taxoke prrotel THKT 6yayT 3a4€HCTBOBAHEI B 3APE3KE
OOKOBBIX CTBOJIOB H4 JIENIPECCUH, 3aKAHIYUBAHUHN
CKBAXKHMH. ©
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HajpexHaa noajacprka

IIOOBIYU OOECIICUUBACTCS Gmanpnm
OOO0 «'a31pOM reopecypc» TEQPECYPC

00O dasnpom zeopecypc» — 100%-e oouepree npeonpusmue 11AO o a3npom», komopoe
BX00UNT 8 YUCTIO KPYNHELIUIUX O1MeHeCBeHHbIX 20DUSUMECKUX NPeOnPUAINILIL.

Hawue npeonpusimue A614emcsa 6e0YUUM HAYUHO-MEXHUYECKUM UeHMPOM 2a3060Li
ompacau Poccuts 8 0021acmiu 2e0pUUHECKUX UCCTIe008AHULL U KOHIMPOJLA 2A308bLX
mecmopoocoenuil u I1XI) B ceoell 0esamevHocmi OHO PUMEHACH WUPOKULL CReKnp
NONEBLLX U 1IPOMBICIIOBBLX PAOON, BKIIHOUAIOULUX CRUCMUMECKYTO DA3BEOK), 2e0(PUUUECKLE
UCCTICO0BAMHUSA U PAOOMBL 8 CKBANCUHAX, NeMPOPUSULECKUE U 2COXUMUHUCCKUE
UCCTICOOBAMHUSL, UCNLIMAHUA UL OCBOCHUE NJLACINOS U CKBANCUH. B €20 axmuee vye/iblil

PAO yeneurbLx npoexmos ¢ UCHONb3068AHUCM NOC/ICOHUX MUDOBLLX TMEeXHOI02ULL O
DexorcmpyKyul, KAnumaioHOMy PeMOHNTY U UHIMEHCUPUKALUL PAOOMbL CKEANCUH.
OO0O dasnpom zeopecypc» aKmusHo Yuacma)em 6 Peaiu3ajiis KPynHvLx npoexnios no
NOUCKY), 000biMe U XPAHEHUIO Y21e6000D0008 Ha meppumopun Poccuut u 3a pyoexncom.

CTPYKTYPA 1 BOBMOKHOCTH
Ha cerognuamnuii feHb B cOCTaB OO0 «['aznpom
reopecypc» BXoOgAT 15 punnanos, 6onee 250
CHENUANU3UPOBAHHBIX TAPTUN U OTPSJOB,
4 6purajibl 1O KAMUTAJIBHOMY PEMOHTY CKBAXXUH,
OCHAIIEHHBIX COBPEMEHHBIM OO0PYJOBAHUEM
U AMIAPATyPOU BEAYIIUX OTEUYECTBEHHBIX U
3apyOEKHBIX IPOU3BOAUTENEN. B X pacniopsixe-
HUH — CAMBIE COBPEMEHHBIE U JIOKA34BIIIHE CBOIO
3(PHEKTUBHOCTb TEXHOJIOTUH.
biarogaps OT/Ia’KEHHOU CUCTEME OOMEHA
UH(MOPMAIUEN CHENNU(PUIECKHUH OIBIT U 33494CTYIO
YHHKAJIbHBIE HAPDAOOTKH KAKAO0TO (DHIINAJIA HAIIIEH
KOMITAaHUHU 3(PPEKTUBHO UCTIIONB3YIOTCA JJI51 PEMICHUS
crosamux rnepeg OO0 da3npom reopecypce» 3a4a4
MNPAKTUYECKHU B JIIOOOM TOUKE MUPA.
MakCHUMaIbHO ONITUMU3HUPOBAHHAA CTPYKTYPa
YIPAaBIEHUA NPENIPUATHEM ITO3BOJISAET
HAIIUM (PHUJINAJIAM IPEJOCTABIATD BECH
CIIEKTP CEPBUCHBIX YCJIYT IO F€O(PU3NIECKOMY
CONPOBOXJEHUIO CTPOUTENBCTBA
HEPTAHBIX U I'A30BBIX CKBAXKHH, ITO I'€0JIOTO-
TEXHUYECKUM MEPOIIPHUATUAM, BEDTUKATIBHOMY
CENCMONTPOMPUIUPOBAHUIO, CECMOPA3BEAOYHBIM

paboTaM C KOMIIJIEKCUPOBAHHUEM CyOIIOAPSATHBIX
I'PABUMETPUYECKUX, IJIEKTPOMETPUYECKHUX,
F€OXUMHUYECKUX U IPYTUX PAOOT HA TEPPUTOPUN
BCeu TeppuTopuu Poccurickon @eepauu.

1 06ecTieyeHN A BBIIIOTHEHUSA
BBIIIETIEPEYHCIIEHHBIX CEPBUCHBIX PA6OT
OO0 da3n1pOM reopecypc» UMEET COOCTBEHHOE
MIPOU3BOACTBO re0(PU3NIECKOIO OOOPYAOBAHUSL.
Pa3paboTKy U N3rOTOBIEHUE HEOOXOAHUMBIX
ra30BOM OTPAC/IM TEXHUYECKUX CPEICTB,
TEXHOJIOI'MH U METOJAUK OCYIIECTBIIAET
HayuHOo-npon3BoACcTBEHHBINA (prtran (HIID)
«JenTtprasreodusnka> OOO a31IPOM reopecypoe».

KpyIHble MPOU3BOACTBEHHDBIE 6A3BI IIPEATIPUATUAA
Pa3MENIEHBI B KJIIIOYEBBIX HEPTETA30/100bIBAOIIIX
parionax CHI, KaxkJbIi1 U3 KOTOPBIX UMECT
CBOU OCOOEHHOCTU KAK C I'€OJIOTMYECKOH, TAK 1
KJIMMATUYECKOU TOUKH 3PEHUA.

INonyyenue 1OCTOBEPHON U KAYECTBEHHOM I'€0JI0rO-
reo(pru3nIeCcKor NHPOPMAUHU OOCCIICUHUBACTCS
HAIIUM LEHTPOM METPOJIOTUU U CEPTUPUKALTHN.
LenTp OCHAIEH IOCYJAPCTBEHHBIMHU CTAHAAPTAMHA
o6pasuamu (I'CO) 111 KamnO6pPOBKU reO(PU3NIECKON
ANIApPaTypbl 1 O60PYAOBAHM.



HOBDBIE BOGMOKHOCTH 1 HOBBIE HEHTPbI

COITIACHO CTPATErUU PA3ZBUTUA MUHEPAJIBHO-
CBIPBEBOIT 623b1 [TAO «I"a3mpom», Ha BOCTOKE Poccum
(POPMUPYIOTCS HOBBIE LIEHTPHI I'A30100bIYH:
CaxanuHckui, UpryTCKUi, AKyTCKHii. OCBOCHUE
MECTOPOXKICHUIN B 3TUX TPYJAHOAOCTYIITHBIX
paioHaX C CYPOBBIM KJIMMATOM NOTPEOYET OT
OO0 d'a3npoM reopecypc» OpraHu3anuu Tam
COOTBETCTBYIOIINX I'€O(PUNIECKUX NTOJPA3ICICHUI.
HoBbl€E CTPAaTErnYeCKUE PANIOHBI I'A30400bIYH HA
noIyoCcTpoBe AMat, menbde bapennesa Mops,

B aKBATOPHUAX OOCKON 1 Ta30BCKOI I'yd TAKXKE
NOTPEOYIOT NPOBEJAEHHUS PAZA OPTAHUZALMOHHBIX
MEPONPUATHI /11 OOECTIEUEHU I KOMITJIEKCHBIX
reo(pu3nIeCcKux pador.

Vcrnonb30BaHUE IEPEJIOBBIX TEXHOJIOTHH,
HOBEHIINUX Pa3pPadOTOK U O60OPYNOBAHMUS,
COBPEMEHHOT'O METPOJIOI'HYECKOTIO OOECTIEUEHU S,
MNPUMEHEHHE HAYYHO OOOCHOBAHHBIX METOJUK
KOMILIEKCHOW UHTEPIPETAIUU T'€0IO0TO-
reopU3NYIECKON 1 I€0I0I0-TEXHOIOTNYECKON
UH(OPMALN B COYETAHHUU C BBICOKOU
KBATU(PHUKAIIUEN CITEITUAJIUCTOB ITO3BOJIAIOT
OO0 da3npoM reopecypc» 06eCeunBaTh
HEAPOIOIb30BATENEN JOCTOBEPHON U KAYECTBEHHON
re0JIOro-re0(PU3NIECKON U THOM HH(POPMALTUEL.
BaxHBIM (DAKTOPOM ONITUMH3AUH ITPOBOAUMBIX
PadoT ABIAETCA HOCTOAHHOE BHEJPEHUE
MHHOBAIIMOHHBIX METOJOB U CAMOI'O IIEPEJOBOT'O
OIIBITA B TEXHOJIOI'MYECKHUH ITPOLIECC.

B HacTosamee Bpemsa 60IbII0E BHUMAHUE YIEIAETCS
MOBBIMIEHUIO 3(P(PEKTUBHOCTU CTPOUTEIBCTBA
CKBaKMH. [IpUMEHEHNE T€OMEXAHUYECKOTO
MOJETMPOBAHUA IPU IPOEKTUPOBAHUU U
CONPOBOXK/IEHHUH IPOLIECCA CTPOUTENBCTBA CKBAKUH
MO3BOJAET 3HAYMUTEIBHO CHU3UTD TEXHOJIOTUYECKHUE
PHCKH U CBA3AHHBIE C HUMHW HEIPOU3BOAUTEIBHBIE
3aTpathl BpeMeHU. C 2012 roga OO0 «'asnpom
TreopeCypPC» YCHENTHO BBIIIOTHAET PA6OTHI 1O
r€OMEXaHUYECKOMY MOJETUPOBAHUIO MO/, 33/1a4H
OypeHUS U Pa3pabOTKHU MECTOPOXKIEHU.

BriepBble reOMEXaHUYECKOE MOJETTMPOBAHUE
Ob1710 TpuMeHEeHO OO0 «I'a31pOM reopecypce» B
2012 ropy npu NpoBEACHNUHN PAbOT HA IIOUCKOBOM
cxkBaxxuHe Ne 1 crpykrypsl HlaxpuHas (Pecniyonnka
Ta/I>KMKUCTAH) C LIEJIbIO ONTHMHU3ALIUH IIPOBOJIKU

=

CKBA>KHHBI M IPOI'HO3a I'€OJIOTHYECKUX
ocnoxkHeHuN. B 2014 rogy HaMM ObLIY ITPOBEIECHBI
PaboThI IO CO3/IaHUIO FEOMEXAHUYECKON

Mozier KOBBIKTHHCKOTI'O I'd30KOH/ICHCATHOT'O
MECTOPOXJEHUS. B nanpHeremM Mosie1b HO3BOJIUT
OITHMHU3HUPOBATD IIPOLIECC CTPOUTETBCTBA
3KCIUIYaTAIMOHHBIX CKBA’KUH U Pa3paboTKU
MECTOPOXKJECHUSL.

IIOTEHITUAJI

C6anaHCHPOBAHHAS KA1POBasi U COITUAIbHAS
MOJIUTUKA (POPMHUPYET MOLIHBINI KAJPOBBII
norenuyal B OO0 Ja3npom reopecype» TpyasaTCs
6omnee 4000 COTPYAHHUKOB, M3 KOTOPBIX 27 YEJIOBEK
MMEIOT CTENIEHb KaHAW/1aTa HaYK, 4 60s1ee 400
HarpakJ€HbI IPABUTEIbCTBEHHBIMU U OTPACJIEBBIMU
HarpajgaMu. PazsuTue nepcoHana, NeEpenojroToBKa,
MOBBIIEHUE KBATU(MUKALINY — OJHO 13
MIPHUOPUTETHBIX HANIPABIECHUN Ka/IPOBOI IOJTUTUKU
IPEIPUATHSL.

PaboTHI IO OXpaHE TPYAA, IPOMBIIIIEHHON
6€30MACHOCTH, YIYUIIEHUIO YCJIOBUH TPyJa
MIPOBOASTCA B COOTBETCTBUM C TPEOOBAHUAMU
«CHUCTEMBI YIPABJIEHHA OXPAHOM TPYAA U
MIPOMBIIUIEHHOH 6€30MaCHOCTBIO B OO0 Ja3npom
reopecypc» (CYOT I1B), rapMOHU3HPOBAHHOM C
MexyHApOAHOM CUCTEMOMU YIIPABJICHUS OXPAHONU
Tpysa OHSAS.

B ¢BA3U C TEM, UTO T€O(PU3UIECKAS AEATEIBHOCTD
SIBJIAETCA OJHON U3 HANOOJIE€ HAYKOEMKHUX B
He(TEra3oBOM CEPBHCE, HAIITA KOMIIAHHUA YAEIAET
0Cco60€ BHMAHHUE HAYYHO-UCCIEA0BATENBCKUM
pa6oTtam. TexHu4eCcKas HOJTUTUKA IPEAIPHUATHS
HAIMPAaBJIEHA HA PA3pAOOTKY, IPUOOPETEHNE U
BHEPEHHE B IPOU3BOJCTBEHHBIX NOAPA3AETEHUAX
NEPEAOBBIX TEXHOJIOTMH, TOBBIIIAIONTAX
reOJIOTUYECKYIO U SKOHOMHYECKYIO 3(P(PEKTUBHOCTD
re0JIOrOPa3BENOYHBIX PA6OT U PA3PAOOTKNA
MECTOPOXKICHUI.

OO0 dasnpom reopecypc»

117149 Mocksa, yJ1. BonoTHUKOBCKAs, 18, KopIr.2
Tenedon: (495) 775-95-75

daxc: (495) 775-95-65

E-mail: office@gazpromgeofizika.ru
www.georesurs.gazprom.ru
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PaccmompervL memoost unmeHcupuUKayun
nPUMOKA )2718000D0008 8 HePhMe2as306blx
CKBANCUHAX C ONUSKOPACNOSIONCCHHBIM
20308005HbIM KORMAKIMOM. OmMmeueHo, Ymo 014
agpghexmusHoll 000bi1L 2A3a U3 NPOOYKIMUBHOZO
naacma HeoOX00UMa UX UHOUBUOYASIbHAS
o06pabomixa c omceueruem npu HeooxXooUMOCmMU
KANCO0020 NAACINAMHO20NIACITIOB020
mecmopoxcoerus opy2 om opyea. lIpeonoxcera
MExXHONI02USL 00PAbOMKIU NPU3AOOLIHOL 301HbL
naacma KUCA0MmmHOU IM)IbCUCLE, 3AKAUUBACMOLL
8 CKBAaNCUHY 2UOKOLL mpP) OO KOIMIOOUH20601L
YCIMAHOBKU.

IIpeonooicerrasn asmopamu mexHoI02Us
n036078em 60aee 3PPHeKmusHo 1PoOBOOUNDL
Ol 13 mpeuuro6amo-noposoz2o meppuzernozo
NAACMa, a UCNONL308aHUe 0L 00CMABKU
AMYNLCULU 8 OOPABAMBIBACMBLIL NAACIT 2UOKOLL
mpyobL NO3601A€1mM CYULeCINBEHHO CHUSUIMND
3ampamaot Ha PeMOHIN CKEANCUHBL 3G CHen
UCKIIOYEHUSA ONEPALULL 110 2/LYULeHUIO CKEANCUHDL
U coxpauerie 1POOOSINCUIMEILHOCINIUL
CNYCKO-N00BEeMHbIX onepavuii. Kbome mozo,
UCNOSIBL308aHILER )271e8000DOOHOLL COCIABAAIOUeIL
AMWICULU CHUINICACTT IKOSI0ZUHECKOR 3A2PASHEHUe
oxpyrHcaroueri meppumopuiL.

KOJLJIEKTOPBI 'A30KOH/IEHCATHBIX CKBAKWH HA
MECTOPOXKAEHUSX 3anmaHoN CHOUPH OTHOCSITCS K
HU3KOIPOHHUIIAEMBIM TEPPUTECHHBIM OTIOXKEHUSIM,
CIIEMEHTHPOBAHHBIMU [NIMHUCTBIM IIEMEHTOM
¢ cogepxkanuem 10 10%. 13 onbITa IPUMEHEHU
KHUCJIOTHBIX O6Pa60TOK U3BECTHO, YTO B KOJJIEKTOPAX C
OPOILICHTHBIM OTHOIICHUEM KaPOOHATHBIX OTIIOKCHUH
BbllIE 20% Hanb051ee 3(PPEKTUBHA CONIAHOKUCIOTHAS
06pabOTKA, 4 IPU MEHBIIIEM IPOIICHTHOM OTHOIIEHUN
U 7151 YAAJIEHUS1 COCIMHEHU KaIbIUsI HEOOXOAMA
KOMIIJIEKCHAS1 06Pa60TKA: COSTHOKHUCIOTHAS
06pabOTKA B COYETAHNU C TTIMHOKHUCIOTHOMN
06pabOTKOM. B TO k€ BpEM S UBBECTHO, UTO B IIJIACTAX C
OMM3KopacnonoXeHHbIM ' BK 06padoTka Npru3abonHON
30HBI IPAKTUYECKH HE IPOBOJIUTCS U3-32 BO3MOXKHOI'O
PA3pYLIEHUS YBIAKHAEMBIX TOPHBIX TOPOJ,
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The paper presents enhanced oil recovery
methods in oil and gas wells with closely-spaced
gas-water contanct. It is mentioned that for effective
gas production it is necessary to treat each layer
individually and isolate layers from one another
in multi-zone reservoirs. The paper suggests the
technology of bottombole zone treatment with acid
emulsion which is pumped into well through coiled
tubing.

Proposed technology enables more effective
bottombole zone treatment in porous-fractured
terrigenous reservoir. Using coiled tubing for
emulsion delivery to treatment layer enables
significant reduction in cost of well workover due to
elimination of Rilling operation and faster tripping
time. In addition, using of hydrocarbon component of
emulsion reduces environmental impact.

Gas condensate reservoirs at the oilfields of West Siberia
refer to low-permeable terrigenous deposits consolidated
by argillaceous cement with carbonates content up to
10%. According to bottomhole acid treatment experience,
hydrochlorid-acid formation treatment is the most
effective technology in reservoirs with carbonates content
higher than 20%. In reservoirs with a higher carbonates
content complex treatment is required in order to remove
calcium compounds: hydrochlorid-acid treatment
combined with clay-acid treatment. At the same time it is
widely known that bottomhole treatment (BHT) could
not be performed in formations with closely-spaced
gas-water contanct. This is due to possible bottomhole
rock destruction and early bottom water flowing into
formation [1, 2].

Usually BHT in low-permeable terrigenious reservoir
is performed with technologies based on pumping of
different acid solutions in bottomhole zone [3, 4, 5]. The
main disadvantage of all these methods is low efficiency of
BHT especially when bottomhole zone (BHZ) is clogged
and flooded. That is why it is more effective to apply
technologies based on sequential pumping of two acid
solutions in BHZ.

In the fields that are at the closing stage of development
with abnormally low reservoir pressure (ALRP) and



npru3a60rHOI 30HHI I1acTa (T13I1) 1 CBA3aHHOI'O C 3TUM
00J1€€ PAHHETO NOCTYIUIEHUS NOJJOMIBEHHBIX BOJ B IIACT
[1,2].

O6b19HO 151 OI13 HU3KOIIPOHUILAEMOT'O TEPPUTEHHOT'O
IUIACTA IPUMEHAIOTCS TEXHOJIOI'MH, OCHOBAHHBIE HA
3aKAYUBAHUHU B CKBAKMHY PA3JIMYHBIX KUCJTOTHBIX
cocTasos B [13I1[3, 4, 5]. OCHOBHBIM HEJOCTATKOM BCEX
ITUX CIIOCOOOB ABIAETCA HU3KAA 3(PPEKTUBHOCTD
OI13, 0cO6EHHO ITPY CUIBHO 3aKOJIbMATHPOBAHHON U
o6sogustomerics [3I1. TToaromy 6osiee 3(pPEKTUBHBI
TEXHOJIOTUH, OCHOBAHHBIE HA IIOCJIEJOBATEIIbHOM
3aKAYUBAHUU JBYX KUCIOTHBIX COCTABOB B [13I1 [6, 7].

Ha 3aBepmaronieit CTaiuy pa3padoTKu
MECTOPOXKAECHUM, UMEIOINX aHOMAJIBHO HU3KOE
1acToBOE JasneHue (AHITT) 1 10CTATOYHO 6OIBLIYIO
CTENEHb OOBOJHEHHOCTH 371U, IpoBeacHue OI13
4epe3 IMIPOMBIBOYHBIE TPYOBI ITOCJIE INIYIIEHHA CKBAKUHBI
3aTPYJHEHO U HE BCETA MOXKET OKA3AThC 9(PPEKTHBHBIM
IO IIPUYMHE JOIIOJHUTETBHOM KOJIBMATALIMU IIJIACTA
(PUIBTPATAMU XKUAKOCTH IymieHus. [Toaromy OII3 B
3TUX YCJIOBUAX IIPEANIOYTUTENIBHEE OCYIIECTBIATD 6€3
[JIyIIEHWs CKBAKMUHBI ITyTEM 3aKA9UBAHUA KUCJIOTHOTI'O
cocTrasa yepes ruokyro Tpyoy (I'T) KonTioOMHIOBOM
YCTAHOBKH [8, 9].

Bycnosusax AHIT/L paxke KOMOMHUPOBAHHOE
IIPUMEHEHME KMCJIOTHBIX COCTABOB UMEET OOIIUNI
HEJOCTATOK — HU3KYIO a(ppekTuBHOCTD OI13 11acra,
OCOOGEHHO IIPU CUJIBHO 3aKOJIBMATUPOBAHHON 1
o6Boausioniecs 311, OCJIOKHEHHON HATUYUEM
TPENHH U ITOP.

Cr1e10BaTEIIbHO, /151 YCTPAHEHHU S STUX HEJJOCTATKOB
HEOOXO/IMMO IPUMEHATH HOBYIO TEXHOJIOTHIO,
OCHOBAaHHYIO HA OBBIIIEHUY IPOHUKHOBEHHU S
KHUCJIOTHOI'O COCTABA B TPEIIMHBI U ITOPHI I1IJIACTA
MIPH CHUXKEHHUU €I'0 OOBOJHSAEMOCTH 32 CUET
ruipoOO6U3AITIH U IPEAOTBPAIICHUS PA3PYIIICHUS
T13I1.

ABTOPaMU NIPEIIATACTCS /IJISI PEIICHUS
TAKOM 32JJa4M O6PAOOTKY IIPU3A60MHONU 30HbI
TPEMNHOBATO-IIOPOBOr'O TEPPUTEHHOTIO IIJIACTA C
OIM3KOPACIIOIOKEHHBIM I'A30BO/ISIHBIM KOHTAKTOM
MIPOBOIUTDH IYTEM CITYCKA B HE3AIVIVIIIEHHYIO CKBAXKHHY
JIO KPOBJIM O6PA6ATHIBAEMOTO IJIACTA TUOKOM
TPYOBI KOJITIOOMHTOBOH YCTAHOBKH, YEPE3 KOTOPYIO
MOCEA0BATEIBHO 3AKAYNBATh METAHOJI U OOPATHYIO
Tra3UPOBAHHYIO YITIEBOAOPOAHYIO KHCIOTHYIO SMYJIbCHIO,
copepxaInyio: HeTb, 18—20%-11 pacTBOP COJIAHOM
KUCJIOTBI, HEHHOI'€HHOE ITOBEPXHOCTHO-AKTUBHOE
BEIIECTBO — IMCOJIBAH — U BOAY. [IpOjaBIMBATh
3MYJIBCHIO B IUIACT HA ITTyOUHY 3aKOJIbMAaTHUPOBAHHON
30HBI, BKJIIOUYAs TPEMTUHBI U TOPLI TOPHOM NOPO/IbL
PU3a60HHOIM 30HBL, HHEPTHBIM I'A30M — 430TOM,
OCTABJIAITD 3AKAYAHHYIO SMYJIbCUIO HA IIEPUO]] €€
PEAKIINY C KOJIBMATUPYIOMNUME YaCTULIAMU B UHTEPBAJIE
nep@opanum, B TPEIMNUHAX U IOPAX FTOPHOM HOPOAB
NPU3a60HHOI 30HBI, ITOCJIE YETO NONBITATHCS BBI3BATH
MPUTOK I'd3a U3 I1J1ACTA.

IIpeanaraemas aBTOPAMH TEXHOJIOTUS PEATTU3YETCS
crenyomum oo6pasoM (puc. 1) [10].

B HE3aITTyMEHHYIO CKBAXKUHY, HAXOASANIYIOCS
B 9KCILTYaTallMU IO JABIECHUEM, IO KPOBJIH
06pa6aTHIBAEMOTO IJ1ACTA C GIM3KOPACTIONOKEHHBIM P

sufficiently high deposits watercut, BHT through flushing
pipes after well-killing is not often effective enough

due to additional colmatation of formation with killing
fluid filtrate. That is why under these conditions it is
recommended to perform BHT by pumping acid solution
through coiled tubing (CT) without killing operation [8, 9].

‘When wells are operated with ALRP even combined
application of acid solutions is low effective especially
when BHZ is clogged, flooded and complicated by pores
and fractures.

Consequently, in order to eliminate these disadvantages
it is necessary to apply new technology based on
enhancement of acid solution penetration length in
reservoir fractures and pores while watercut should
decreases due to BHZ rock hydrophobization and
prevention of rock destruction.

This paper suggests conducting BHT in fractured-porous
terrigenous formation with closely-spaced gas-water
contact by lowering coiled tubing into operating well to the
top of reservoir. BHT is carried out by pumping methanol
and inverted aerated hydrocarbon acid emulsion through
the coiled tubing. Emulsion consists of: 0il, 18—20%
hydrochloric acid solution, nonionic surfactant — disolvan
and water. The operation includes: pushing the emulsion
at colmatation zone depth (including bottomhole rock
pores and fractures) with inert gas — Nitrogen, waiting
for reaction between injected emulsion and colmatation
particles in perforation interval and bottomhole rock pores
and fractures, then stimulating gas inflow.

The technology proposed in the paper includes the
following stages (fig.1) [10]:

Coiled tubing is run into operating well to the top of
reservoir with closely-spaced gas-water contact (GWC).
Methanol (1-2 m? per 1 m of treatment interval) is
pumped through coiled tubing to dry up BHZ which is
being moistened by closely spaced bottom water and
wet gas movement. The volume of inverted aerated
hydrocarbon acid emulsion is 2-3 m? per 1 m of treatment
interval. This emulsion consists of: 0il — 75—85 wt. %,
18-20%-hydrochloric acid solution —

3—4 wt. %, nonionic surfactant — disolvan —
0.5-1.5 wt. % and water.

Emulsion is pushed with inert gas - nitrogen into
formation through the entire colmatation zone including
BHZ rock pores and fractures, no more than 1.5 m
radially. Nitrogen dissolves in fluid and aerates emulsion
simultaneously. Aeration of emulsion is accomplished
through mixing with nitrogen in ejector (not showed)
during pumping into well. Pumping acid emulsion into
well leads to hydrophobization of treated formation. This
also results in increase in formation water repellency
due to wetting of formation pores and fractures with oil
component of acid solution. Inert gas bubbles as part
of acid emulsion react with surfactant — disolvan — and
provide emulsion penetration in pores and fractures.
Then, it takes 2—4 hours to wait for reaction between acid
emulsion and colmatation particles in perforation interval
and bottomhole rock pores and fractures.

Small volume of water in acid emulsion doesn't lead to
bottomhole zone destruction. Consequently, there is no
bottom water movement due to GWC rising during field

development. After that, gas inflow stimulation takes place p
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I'BK crryckatoT rubkyio Tpyoy (I'T) KOITIOOMHIOBOM
YCTAHOBKH, YEPE3 KOTOPYIO ITOCJIETOBATENBHO
3aKAYMBAIOT METAHON 4 B 06beMe 1-2 M* Ha 1 M
06pabaTHIBAEMOIO MHTEPBAJIA A1 ocymeHus 1311,
KOTOpAas1 U3-3a 6JIM30CTH NOJOIIBEHHBIX BOJ, 1 JIBIKECHU A
M3 IIJIACTA BJIAYKHOIO I'a3a YBJIAXKHAETCS, U OOPATHYIO
Ta3UPOBAHHYIO YITIEBOJOPOAHYIO KUCIOTHYIO AMYIBCUIO
B 06beME 2—3 M? HAa 1 M 06pPa0aTBIBAEMOI'O HHTEPBAJIA,
cofiepKaImyIo: He(pThb — 75—85 macc. %, 18—20%-1i1 pacTBOD
COJISHOM KUCTIOTHI — 3—4 MaCC. %, HEMOHOT'€HHOE
MOBEPXHOCTHO-AKTUBHOE BEIIECTBO JUCOIBAH —
0,5-1,5 macc. %, Boga — OCTaJIbHOE.

OMyJIbCUIO IPOAABIUBAIOT B IIJIACT HA INIYOHUHY
U IMTUPHUHY 3aKOJIBMATHPOBAHHOI 30HBIL, BKJIIOYAs
TPEIMMNHBI ¥ IOPBI TOPHOU TOPO/IbI TPHU3A00UHON
30HBI, HO HE 60JIee 4YeM Ha 1,5 M IO PainyCy, THEPTHBIM
ra30M — a430TOM, KOTOPBIH, OJHOBPEMEHHO PACTBOPSACH
B JKMJJIKOCTH, A9PUPYET, TO ECTh I'A3UPYET SMYIbCUIO.
['a3UpOBaHME 3MYIBCUU OCYIIECTBIISAECTCA IIPU €€
CMENIUBAHHUY C THEPTHBIM I'da30M — 430TOM Ha 3’KEKTOPE
(HE ITOKA34HO) B IPOIECCE 3AKAYNBAHNSA B CKBAKHHY.
ITpu 3aKa4MBAHNUY KUCJIIOTHOHN SMYJIBCUU B CKBAXKHHY
NPOUCXOAUT r'UAPOPOOH3ALUI OOPAGATHIBAEMOTO
IUIACTA, TIOBBIIIAETCS €O BOJOOTTAIKUBAION A
CIOCOOHOCTB 32 CIET CMAYUBAEMOCTH TPENIUH U ITOP
1ACTa HEPTIHOM COCTABIISIONIECH
KHUCJIOTHOT'O COCTABA.
I[IpOHHMKHOBEHUIO KUCIOTHOU
3MYJIbCUU B TPEMUHBI U TTIOPBI
CIOCOOCTBYET HAJTUYHE B COCTABE
3MYJIbCUHU ITy3bIPBKOB UHEPTHOI'O
ra34, B3aUMOJICHUCTBYIOINX
C NIOBEPXHOCTHO-AKTUBHBIM
BEIIECTBOM — JIUCOJIBAHOM,
BXOJISIITAM B COCTAB KUCJIOTHOT'O
pacTBopa. OCTaBIAIOT KUCTOTHYIO
3MYJIBCHIO HA IIEPHO/T €€ PEAKIINU
C KOJIBMATHPYIONUMH YACTUIIAMU
B MHTEpPBAJIE nepdopanuy, B
TPEIMMHAX U ITOPAX 'OPHOU
OPO/Ibl NPU3AO0HHOM 30HBI B
TEYEHUE 2—4 YaCOB.

He3nauuTtenpbHOE KOJTUYECTBO
BOJIbI B KUCJIOTHOM 3MYJIBCUU
HE IIPUBOJIUT K PA3PYIICHUIO

with flushing wastes together with gas to flare. Then, well
is operated until full stabilization of designed operation
mode and then, well is brought into production.

Preliminary methanol injection is performed to dry up
BHZ which is being moistened by closely spaced bottom
water and wet gas movement. This increases efficiency of
the following acid emulsion treatment.

Sufficiently large volume of oil in acid emulsion provides
conditions for hydrophobization that prevents formation
water from entering BHZ and produced fluid.

There's no large volume of water in acid emulsion as
compared to hydrocarbon oil-in-water emulsion. This
prevents moistened BHZ rock from destruction.

It is well known that water is the main stimulating factor
in rock destruction.

Surfactant «disolvan» combined with nitrogen as
part of emulsion provides deep penetration into BHZ
and sufficiently high coating of BHZ rock particles thus
increasing rock water repellency.

Inert gas as part of emulsion (aeration up to 5% of
volume) enables deep penetration of emulsion into tight
rock fractures and pores.

As an example of proposed technology application,
below are the results of bottomhole treatment at Yuzhno-
Russkoye field.

NPpU3A00HHON 30HB], TEM CAMBIM
HE BO3HUKAIOT ITyTHU IIPOJBUKEHUA
MOJOUIBEHHBIX BOJ IIPU NTOJbEME
I'BK B nnponjecce pa3paboTku
MecTopoxaeHus. [Tocne gero
BBI3BIBAIOT PUTOK I'd33 U3
TUIACTA U BMECTE C TA30M YAAIAIOT
OTXO/ bl PEAKIIMU HA (PaKeL. 3aTeEM
CKBXXKUHY OTPA6ATHIBAIOT JJO
BbIBO/IA €€ HA IPOEKTHDIN PEXUM U
BBOJISAIT CKBA’KHMHY B 9KCILTYATAIIHIO.
IIpenBapuTeNIbHOE 3aKAYNBAHUC
B IUIACT METAHOJIA ITIO3BOJISET
ocymuTs 1311, KoTOpas u3-3a
OIM30CTHU IHOJONIBEHHBIX BOJ 1
JIBMDKEHUS U3 IJIACTA B IIPOIIECCE
Pa3pabOTKU MECTOPOXKIACHUSA
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1 - axcnayamayuonnan KOAoHHa; 2 — kononna HKT; 3-I'T;

4 - unmepaan nepopavruu; 5 — KUCTOMHAR IMYALCUA; 6 — MemMaHOR;
5 u 6 - 3aK0NLMAMUPOBAHHAA 30HA, T — 2A30HOCHAA UACIS NIAACMA;
8 - 06600Hennan wacms naacma; 9 - mpewjuna; 10 — nopwi;

11 -I'BK; 12 — a3om

1 - casing string; 2 — tubing string; 3 - coiled tubing; 4 — perforation
interval; 5 — acid emulsion; 6 — methanol; 5 and 6 — colmatation zone;

7 — gas-bearing portion of the reservoir; 8 — flooded portion of the
reservoir.; 9 — fracture; 10 — pores; 11 — gas-water contact; 12 - nitrogen

Pucynox — Cxema oo6padomxu II3I1 Kkucaomnoii amyascuetl
Figure 1 — Scheme of bottombole treatment with acid emulsion



CBIPOTrO I'a3a YBJIAXKHAETCA. OCYIIECTBICHUE
NpeABAPUTENBHON OCYIIKH 1311 MO3BOIAET ITOBBICUTD
3(PHEKTUBHOCTB IOCIEIYIOMEI'O BO3/ICHCTBUS HA IIACT
3aKA4YMBAEMOY AMYJIbCHUH.

Hanudue B COCTABE 3MYIbCUU JOCTATOYHO OOJIBIIOIO
06'beMa HEPTH CO3/4AET YCIAOBUS LIS TUAPOPOOHU3ALINH,
MNPENATCTBYIOLUUE NOCTYIJIEHUIO IVIACTOBOM BOALI B I13I1
U B JOOBIBAEMYIO ITPOAYKIINIO CKBA’KHHBL.

OTCYTCTBHE B COCTABE IMYJIBCUH OOJIBIIOTO
KOJIMYECTBA BOADL, KAK 3TO HAGIIOAAETCA B IIPAMON
YITIEBOJOPOSHOM 3MYIbCUU, IPEAOTBPAIIAET
paspymenue ysiaaxkaseMbix nopon [13I1. U3secTHO,
4TO UMEHHO BOJIA ABJIAETCA MHTEHCU(PUITUPYIOIUM
(HaKTOPOM pPa3pyIIEHUA TOPHBIX ITOPOZ.

Hammuaue [TAB — fruconsana — B COCTABE AMYIbCUN
B COYETAHUU C THEPTHBIM I'd30M — 430TOM —
06€eCTIIeunBaET e€ IIyO6oKoe IPOHUKHOBEHME B [13I1 u
JOCTATOYHO O60IBIIOE OOBOJIAKUBAHUE YACTHUL IIOPO/IBI
1311, yBenn4unBas BOAOOTTAIKUBAIONIIYIO CIOCOOHOCTD
TOPOJBL

Hanmdue B COCTAaBE 3MYIbCUYU MHEPTHOT'O I'a3a
(aspanus 1o 5% OoT 06'beMA) MO3BOJIAET €1 INTYOOKO
NPOHUKATH B y3KHE TPEIIHHBI ¥ IOPBI, UMEIOIMNECH B
ropHori nopoyge I13I1.

B xkagecTBe npuMepa peanns3anumu NpeIoKEHHON
TEXHOJIOTMHU MOKHO IIPUBECTU PEIYIBTATBI OOPAOOTKU
IT3IT Ha FOXHO-PYCCKOM MECTOPOXK/ICHUU.

B HE3arTyMEHHYIO CKBAXKUHY C AKCIUTYaTAITHOHHOM
KOJIOHHOH AUaMeTPOM 219 MM JIO KPOBJIN
06pabaTHIBAEMOI'O IJIACTA TONIUHOM 40 M C
I'BK, pacrioynio;k€HHbBIM Ha 20 M HHKE ITOJJOLIBbI
POAYKTUBHOI'O IJ1ACTA, crycTyiu I'T nuamerpoM
42 MM. Hepes Hee NTOCIEJOBATE/IbHO 3aKA4aJIN
MeTaHOoI B 00beme 80 M3, YTO COOTBETCTBOBAJIO 2 M?

Ha 1 M 06pa6ATHIBAEMOT'O UHTEPBAJIA U OOPATHYIO
Tra3UPOBAHHYIO YITIEBOJOPOAHYIO KHUCIOTHYIO AMYIBCUIO
B oObeMe 80 M3, YTO COOTBETCTBOBAJIO 3 M3 HA 1 M
06pa6baTHEIBAEMOT'O UHTEPBAJIA, COAEPKAMYIO: HE(PTDb —

85 macc. %:; 18%-11 pacTBOP COMTHON KUCJIOTBI — 3 MACC. %,
HEMOHOTI'€HHOE ITOBEPXHOCTHO-AKTUBHOE BEMIECTBO

— auconsaH — 0,5 Macc. %, BOJa OCTAJIbHOE. DMYIbCHUIO
OPOJABUIN B IIJIACT HA INIYOHUHY 3aKOJIBMATHPOBAHHOM
30HBI, BKJIIOYAS TPEMUHBI ¥ TOPBI TOPHOM MOPO/IBI
pu3a60MHO 30HBI, PABHYIO 165 MM, HHEPTHBIM [a30M
— a30TOM. OCTaBUJIN IMYJIBCUIO HA IEPHOJ, €€ PEAKITUU

C KOIIBMATHPYIOIINMH YACTULIAMHU, PABHBIN 4 YacaMm.
[Tocie 4ero BeI3BAJIM IPUTOK I'd32 U3 IIJIACTA 1 BMECTE

C Ir'a30M YAAJINIA OTXObI PEAKIIUU HA (DAKEIL 3aTEM
CKBA)KUHY BBIBEJIM HA IPOEKTHBIIN PEXUM U ITyCTUIH B
IKCIUTYATALIHIO.

BeiBog. [Ipe1yIoXKEHHAS AaBTOPAMU TEXHOIOTUSA
O3BOJAET 60ee 3PPEeKTUBHO TPOBOAUTH OI13
TPEIMMNHOBATO-IIOPOBOI'O TEPPUTEHHOTO IIJIACTA,

4 UCTMIOJIb30BAHME JJIs1 JOCTABKU SMYJIbCUH B
06pabarbiBacMbli I1aCT I'T KONTIOGUHTOBOM
YCTAHOBKHU MO3BOJIAET CYIIECTBEHHO CHU3UTD
3aTPAThl HA PEMOHT CKBAKUHBI 34 CYET UCKITIOYECHUS
onepanuu Mo IMyIMEHUIO CKBAKUHBI M COKPAICHUE
NPOAOJIKUTENIBHOCTH CITYCKO-TIOZ/BEMHBIX ONIEPAIUAIL.
Kpome TOoro, UCnonb30BaHUE YIVIEBOJAOPOIHON
COCTABJIAIOHIEN SIMYJIBCUU CHUKAET SKOJIOTUIECKOE
3arpA3HEHHE OKPYKAIOIIEH TEPPUTOPUH.

Coiled tubing with 42 mm diameter was run in
operating well with the following parameters: casing
diameter: 219 mm, formation thickness: 40 m, GWC is
20 m below the reservoir bottom. Firstly 80 m? of
methanol was pumped through CT (2 m? per 1 m of
treatment interval), then 80 m? of inverted aerated
hydrocarbon acid emulsion was pumped (3 m? per 1 m of
treatment interval). Emulsion consisted of: 0il — 85 wit. %,
18%-hydrochloric acid solution — 3 wt. %, nonionic
surfactant — disolvan — 0.5 wt. % and water. Emulsion was
pushed with inert gas - nitrogen into formation through
the entire 165 mm colmatation zone including BHZ rock
pores and fractures. It took 4 hours to wait for reaction
between acid emulsion and colmatation particles. After
that, gas inflow was stimulated with flushing wastes
together with gas to flare. Then, well was operated until
full stabilization of designed operation mode and then
well was brought into production.

Conclusion. Proposed technology enables more
effective bottomhole zone treatment in porous-fractured
terrigenous reservoir. Using coiled tubing for emulsion
delivery in treatment formation enables significant
reduction in cost of well workover due to elimination of
killing operation and faster tripping time. In addition,
using of hydrocarbon component of emulsion reduces
environmental impact. ©
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TEXHOJIOI'MI

Cosepuiencmeo8ams mexHoN02UI0
2U0PasIUUECcK020 Pa3puviéa naacmos

Improving Hydraulic Fracturing Technology

10.A. BAJTAKHPOB, 1. T. H., mpodeccop, akageMHK Me>K/TyHapOIHOH aKaJ€MHH HAyK BBICIIECH IIKOJIBI;
N.B. BYPKHHCKHU, K. 3. H., MATHCTP N0 J06bIYe HedTH U ra3a, mpe/aceaarenab oomecrsa, 000 JOr-Hedreras»

Yu. BALAKIROV, prof., D.Eng., member of the International Higher Education Academy of Sciences;
1. BURKINSKIY, Ph.D. in Economics, Master in oil and gas production, Yug-Neftegaz LLC chairman

COBEPIIECHCTBOBATDH HECJIOXKHYIO, HA IIEPBBINA

B3IIs1/1, TEXHOJIOTUIO ['PIT B HEPTAHBIX U

I'a30BbIX CKBAXKMHAX MOKHO PA3HBIMU
nyTaMu. MoxHO codeTats I'PII ¢ apyrumu
CIIOCO6AMH MOBBIIIEHU S TIPOU3BOAUTEIBHOCTH
HEMTAHBIX U F'A30BBIX CKBAKUH, TAKMMHU KaK
TUApONECKOCTpyriHag nepgopanus (I'TIIT),
CO3aHUE TPEIIUH B IVIACTE, HATHETAHUE I1O7,
BBICOKUM JIABJIEHHUEM KUCJIOTHBIX Komnozuuui (I'KP)
Y UHBIMU POACTBEHHO CBA34HHBIMU C YKA3aHHBIMH
BBIIIIE CITOCOOAMH UHTEHCU(PUKAITUY JJOOBIYU HEPTHU
M I'a3d B CKBAXKUHAX aHAJI0raMu. Ho, Kpome a1oro,
HEOOXOAMMO B IPOLIECCE CO3AHUS TPEIINHEI B
ILJIACTOBOX CUCTEME UCIIOIb30BATDH HA [IOBEPXHOCTHU
CKBaKMHBI TOTOKOOTKJIOHAIONIEE OOOPYIOBAHHUE,
MO3BOJIAIONIEE B II0OO0I MOMEHT BDEMEHU U3MEHHUTD
MECTOIOJIOXKEHUE TEXHOJIOIMYECKON XKUJKOCTH,
CO3/JAI0NIEN B IJIACTE TPEMMHY. Ha Hamnr B3I,
HAWJTy4YIIUM NOTOKOOTKJIOHAIOINUM OOOPYIOBAHHUEM
B IIpoLecce npous3BogcTsa I'PIT MOXET CTaTh XOPOIIO
MU3BECTHOE IPOMBICJIOBBIM HHXKEHEPAM (POHTAHHO-
ra3nmudpTHOE OOOPYAOBAHUE, YCTAHABINBAEMOE HA
TNOBEPXHOCTU CKBAKUHHI (pHC. 1).

Ho nouemy npu MmomHoM ¢iote I'PIT co
MHOKECTBOM 3HEPIOHACHIIIEHHBIX MOOUJIBHBIX
AIrPEraToB B PE3Y/IbTATE MbI IIOJIy94€M B O HOM
CKBA’KUHE OJHY TOJIbKO TPELIMHY 1 TOJIbKO B
OJHOM IUTACTE? PUCKHEM OTBETUTE: TIOTOMY,

470 nIpu npoussoacTse I'PIT He nCIONB3yIOTCA
HOTOKOOTKJIOHUTEIIH.

CeropHs ruipOPa3pPhIB IUIACTA ABJIAETCS
O€ECCITIOPHBIM JIMJIEPOM B PA3JIMYHBIX ITPOLIECCAX
TOBBIIIEHUA
NPOU3BOAUTEIBHOCTHA
HEPTAHBIX U I'A30BbIX
CKBaKMH, OJHAKO C
TEYEHUEM BPDEMEHU
KOHKYPEHTBI MOT'Y T
NOTECHUTD HBIHEITHETO
JIMJIEPA ¥ OCTAHOBUTD
€ro no6eJOHOCHOE
IIECTBUE I10 IIPOMBICJIAM.
Hawm, ctenuanucram,
HEOO6XOUMO MOCTOTHHO
COBEPIIEHCTBOBATH
TEXHUKO-TEXHOJIOINYECKHUE OCHOBLI ['PT],
PEOOPAXKAs €O HOBBIMU TEXHUYECKUMU UJIEAMHU.
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1. CnpaBoyHas KHUra no fobbive Hed T 1 rasa (nopg pes.
npodeccopa W.K. MmatyauHosa). M.: Hegpa, 1974.
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Hauny4lwmm noToKooTKNoHsIoLWMM 06opyaoBaHMEM
B npouecce npomnssoactsa [PI1 MoXeT cTaTb XOpOLLO
M3BECTHOE NPOMbICIOBbLIM MHXeHepaM (POHTaHHO-
rasnudTHoe obopynoBaHMeE, yCTaHABNNBAaEMOE Ha
NOBEPXHOCTM CKBaXMHbI.

The best flow diversion equipment during HF is flow
head and gaslift equipment which is well-known
among field engineers mounted at the wellhead.

here are several ways to improve hydraulic

fracturing (HF) technology in oil and gas wells,

which is simple at first sight. It is possible to
combine HF with other stimulation methods such as
sand jet perforation, making fractures in formation,
high-pressure injection of acid compositions, and
other related oil and gas production stimulation
methods. But apart from that, during the process of
initiating fracture it is necessary to use flow diversion
technology that enables relocation of process fluid that
creates fracture at any time. We think that the best flow
diversion equipment during HF is flow head and gaslift
equipment which is well-known among field engineers
mounted at the wellhead (Fig. 1)
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a — Ha pa6ouee gasnenue 70, 140, 210 krc/cm?; 6 — 140, 210,

350 krc/cm?; B — 140, 210, 350 krc/cm?; 1 — 210, 350, 500, 700 Kre/cm?,
11— 350, 500, 700 Krc/cm? 1 — MAaHOMETD; 2 — TPEXXO/IOBOF KPaH;

3 — BepxHU1 6ydep; 4 — TPOMHUK; 5 — IITYIIEP; 6 U 7 — 3a/IBUIKHUKHY,
8 — KOJIOHHBIH (p1aHell; 9 — KpeCTOBUHA;10 — HYKHUE 6ydep;

11 — nmepeBoAHUK (Krc/cm? = 0,1 MITa)

a —working pressure 70, 140, 210 kgf/cm? b — 140, 210, 350 kgf/cm?,
c — 140, 210, 350 kgf/cm?,d — 350, 500, 700 kgf/cm?, 1 — pressure
gauge, 2 — T-valve, 3 — upper swab valve, 4 — flow tee, 5 — choke,
6and 7 — valves, 9 — cross, 10 — lower swab valve, 11 — crossover
(kgf/cm?~ 0,1 MPa).

6(b) B(0 r(d)

Pucynox 1 — Apmamypa ona fonmanuslx
HePMANDBLX U 2A308bIX CKEANCUH

Figure 1 — Wellbead equipment for oil and
gas wells

Given the fact that
we have powerful
HF fleet with many
energy-packed
mobile units, the
question arises: why
is there only one
fracture in one layer?
The answer is: the
reason is no flow
diverters have been
used during HF.

At present time HF is a leading oil and gas production
stimulation method, but as time passes, competitors
can push this technology aside and stop its success.
That is why, as professionals, we have to constantly
advance HF technological base and change it with
new technical ideas. ©
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WHHOBALUMWOHHOE OBOPYADBAHHE

OEO0PYAOBAHUE ANA KUCAOTOCTPYMHOIO BYPEHMUSA

KucaotocTpyiinoe Gypenune — 0AHa U3 Hauboaee 3GPeKTHBHbIX
TEXHOAOTHH NOBbILIEHHA HEQTEOTAAYH NAacTa — obecneynBaer
Co3paHHe QUALTPALMOHHBIX KAHAAOB M3 OTKPLITOTO CTBOAA HAM B
Bbipe3aHHOW 30HE IKCNAYaTaUMOHHOW KOAOHHBI B KApOOHaTHBIX
KOMEKTOpaXx.

06opyaoBatne obecneynBaeT BO3MOXXHOCTL:

* 3JKCNAYaTaLMM B CPpeAax ¢ BbICOKMM copepxanuem H,S u CO,c makcumansHoii paboyei

Temneparypoii 120 °C;

CTPOMTEALCTBA YY4ACTKOB C MaAbIM PaAuyCcOM HCKPHBAEHHA (0T 7 m);

‘s Pa3sMbITHA HECKOAbKHX 60KOBbIX CTBOAOB 33 0AHY CI1O Ha pa3nuuHbIX YPOBHAX U PasAHUHbIX
A3MMYTaAbHbIX HAaNPaBAEHHAX;

*+ C03AaHKMA HOKOBLIX KAHANOB B KapbOHaTHLIX NAACTax He6OALLIOH MOLUHOCTH;

* OCBOEHMA CKBEaXWHbI B NpoLiecce CTPOUTEALCTEA CTBOAA,

* 3anMCH TPAEKTOPHH CKBAXMHbI.

OcHoBHbIe NpexMyLLecTBa:

* BbICOKafA CKOPOCTb MPOXOAKH;

* KOpPOTKHE CPOKH NPOBEAEHHA ONEPaLlUH,
* OTCYTCTEWE DEaKTHUBHOIO MOMEHTA,

* HW3Kan CTOWMOCTb 060pYAOBaHMA.

MpUMeHseTcs ¢ KOATHOOMHIOBOW YCTAHOBKOM, OCHaLWEHHOW rubkoi Tpyboi anamerpom 38,1 mm
uan 44,5 MM, AMameTp npuMeHAeMbIX Hacapok 54 mm, 64 mm, 76 Mm.

B kauectBe pabouei xuaKocTH ucnoab3yerca pacTeop HCI ¢ koHueHTpauuei po 20%.

Tea. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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PROCEEDINGS OF THE 16™ INTERNATIONAL
SCIENTIFIC AND PRACTICAL COILED TUBING,
HYDRAULIC FRACTURING AND WELL INTERVENTION
CONFERENCE (PART 2)

MAKEP REELFRAC™ 1 CUCTEMA CABOEHHbIX
MAKEPOB REELFRAC™ AJi NPOBEAEHUA
HEOrPAHWYEHHOIO KOJINYECTBA CTAAUIA
TMAPOPA3PbLIBA NJIACTA N NOBTOPHLIX PN

C. Kogaanes, T. Cabumoa, Weatherford

ITakep ReelFrac («Punn®pax») KOMIAaHUNU
Weatherford — 3T0 cucTeMa, yCTAHABINBAEMAS
1o Harpyskou npu nomommu 'HKT, kotopas
MO3BOJISIET NPOBOJUTH MHOTO30HHBIE IEP(POPALIUH,
U30JIALUU U TUAPOpPa3peIBbl Iu1acTa (I'PIT) 3a
OJJHY CIIYCKO-MOJ/bEMHYIO OIIEPALIHIO, OUTyTUMO
HOBBIMIAA 9PPOEKTUBHOCTD PA6OT B CPDABHEHUHU C
TPAJAUIIUOHHBIMH METOAMHU IPUMEHEHUS TPOOOK U
BBIIIOJTHEHU A IEP(POPALTUOHHBIX PAOOT.

ITakep ReelFrac ucnosb3yeT abpa3uBHBIN
nep@doparop A1 POPMUPOBAHHU A B3AUMOCBA3HU
MEXKY CTBOJIOM CKBA>KHMHBI U IJIACTOM HJIN
UHCTPYMEHT NEPEKIIOUEHUA /11 OTKPBITHS IOPTOB
XBOCTOBUKA. [Tocse nepdopanuu (OTKPITUS IOPTA)
MAaKEDP AKTUBUPYETCS I U3OJIALIUU CTBOJIA CKBAKUHBI
HMKE OIPEAEIIEHHON 30HBL. B 3TON 30HE IPOBOAUTCA
T'PIT mocpeaCcTBOM 3aKaYKH YEPES MATIOE KOJIBIIEBOE
npocTpancTso. [Tocie I'PIT gasieHye Ha makep
CTAOWIN3UPYETCA U MAKEP BO3BPAIIAETCA B UCXOLHOE
COCTOSIHHE, 4 CUCTEMA IIEPEMEIAETC Ha CIEAYIOIIYIO
30HY JJIs JAJIbHENIIEN ITep(POpaALTH, U3OIALIUA U
I'PTI. Takas cUCTEMA IO3BOJIAET IIPOBOJUTH PAOOTHI
BO MHOT'MX 30HaX 32 OJJHYy CI1O, 3HAUUTEIBHO
COKpamas NPOAOJIKUTEBHOCTb PA0OT U CTOUMOCTD
3aKAHYMBAHHUA CKBAXKUHBL

Cucrema CIBOCHHBIX ITakepos ReelFrac,
AKTHUBHPYEMA BECOM PAOOYEN KOJIOHHBI,

TIO3BOJISIET IPOBOJUTH OOPA6OTKH HECKOIBKUX

30H Iu1acTa 32 ogHy CITO npu NpoBeAeHUU PaboT

10 IIOBTOPHOMY I'MJIPOPA3PEIBY I1acTa. [1pn
JOCTUKEHHUHN HEOOXOAMMOI ITTyOUHBI ITAKEP U AKOPb
YCTAHABIUBAIOTCA IyTEM PACXAXKUBAHU A KOJIOHHBI C
TIOMOIIIBIO MEXaHU3MAa Auto]-Slot («ABTO [Ixei-CiioT»).
JanpHeimas Harpy3Ka, IPUKIaJblBacMast Ha IaKep,
NPUBOAUT K AKTUBALIUH YIVIOTHUTEIBHBIX 3JIEMEHTOB.
ITocne akTUBaAUU YIJIOTHUTEIbHBIX 3JIEMEHTOB (C
YAIIEYHBIMUA MAHXKETAMHU HUJIU 6€3) 002 PA3TPY30YHBIX
YCTPOMUCTBA HAXOAATCA B 3AKPBITOM ITOJIOKEHHUU.

Ilocne npoBeieHUsA 06PA0OTKH BBIOPAHHOM 30HBI
Pa3rpy304YHBIE YCTPOUCTBA NOCIEOBATENBHO, ITyTEM
CHSTHUSI HATPY3KU U [TOJ/bEMA PA6OYCH KOJIOHHBI,
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REELFRAC™ PACKER AND REELFRAC
COMPRESSION-SET STRADDLE PACKER SYSTEM
FOR UNLIMITED MULTISTAGE FRACTURING AND
REFRAC OPERATIONS

Sergey Kovalev, Timur Sabitov, Weather ford

Weatherford’s ReelFrac Packer is a compression-
set, coil-tubing-conveyed system that enables
multizone perforation, isolation, and fracturing
during a single trip in the wellbore, dramatically
increasing operation efficiency in comparison to
conventional plug-and-perforation methods.

The ReelFrac uses an abrasive perforator to
establish communication between the wellbore
and formation or shifting tool for opening the
sleeves of completion. After all the perforations
are created (sleeve open), a multiset coiled-tubing
packer is activated to isolate the wellbore below
a specific zone. The zone is then hydraulically
fractured by pumping down the coiled-tubing
casing annulus. After the fracturing operation,
the packer ispressure-equalized and unset, and
the system is moved to the next zone for further
perforation, isolation, and fracturing operations.
This system enables multiple zones to be treated
with a single trip into the wellbore, significantly
reducing completion costs and operation time.

The ReelFrac compression-set straddle packer
system enables multizone isolation and fracturing
in a single trip during refrac operations. The anchor
and packer are set by reciprocating the tubing to
cycle the auto J-slot once the bottomhole assembly
is run to depth. Set-down weight is then applied
to anchor the straddle and actuate the packing
element of the bottom packer. When the packing
element is actuated (with or without a cup system)
and the wellbore engaged, both unloaders are in
their closed positions.

After the packers have been set and the
desired zone stimulated, the unloaders are then
sequentially moved to their open positions. This
is achieved by picking up on the coiled tubing to
activate the unloaders. With the unloaders in the
open position, the portion of the wellbore above
and below each packing element (with or without
a cup system) may be communicated while the
element is in the set position. Once the pressure is



IIEPEBOISITCS B OTKPBITOE OJIOKEHUE. Yepes
OTKPBITBIE PA3TPYy30YHBIC YCTPOMCTBA CO3/JACTCS
COOBIIEHNE UHTEPBAJIOB CKBA’KMHBI BBIIIE 1 HIKE
Ka’K/JJOT'O VIIJIOTHUTEIBHOT'O 3JIEMEHTA (C YAIIICYHBIMH
MaH>KEeTaMHU Uin 6e3). [Tocsie BBIpaBHUBAHMS JJABJICHUS
ITaKep JIEFKO CHUMAETCS ¥ IOJTHOCTBIO I'OTOB JIJ151
ITOBTOPHOT'O NCTIOTb30BAHUSL

MOBTOPHbINA PN

Pon Knapx, «Bpemsa kormioounza»

B paMmKkax 10K/1a/1a IPUBEAEHBI PA3HOCTOPOHHUE
KOMMEHTAPHHU [10 OYEHD AKTYa/IbHOM CEI'OHSA TEME
nOBTOPHOI'O I'PIT HA CYIIECTBYIOMNX CKBAXKUHAX.
Kaxk nnoBropHbIi I'PIT MOXET CHU3UTD 3aTPATHL
HA 3KCIUTYaTAlHUIO CKBAKHUH, YBEJIMYUTD JOOBITY
MNOCJIEJHUX, TOBBICUTD U3BJIEKAEMBIE 3a11aChI? TaKkke
MPEACTABIEHA HH(POPMAIUA SKOHOMHUUIECKOTO
XapaKTepa 10 BBIIIEYIIOMAHYTOU TEME.

OfMbIT BHEAPEHUA 'PNM HA AOMAHUKOBbIX
OTJIOXXEHMUAX, AOBbIYA CJIAHLEBON HEDTHU
B PECNNYBJINKE TATAPCTAH

M.B. Daodees, «TazpaC-PemCepauc»

JIOMaHUKOBBIE OTIIOKEHUS YKE JABHO
MIPUBJIEKAIOT BHUMAHHE I'€0JIOTOB-HE(PTAHUKOB KaK
MNOTEHIUANBHBIN HCTOYHHK YITIEBOAOPOJOB. CEerofHs:;
HPOEKT TOO6BIYU HEPTU U3 CIAHLIEBBIX OTIOKCHUN
HAXOJUTCA B CTAJJUU T€OJIOTUYECKUX U3BICKAHU.
[ToreHnuan komnasuu ITAO «TatHeTh» IO
CJIAHIIEBBIM KOJUIEKTOPAM OLIEHUBAETCA B OO bEME
192 m1H TOHH.

ITockonbKy TaTapCTaH — OAWH U3 CTAPEUIINX
HedTEra30j06bIBAIOIIUX PETMOHOB U OOJIBITHHCTBO
MECTOPOXKAEHUN HAXOAATCA B 3AKIIOYNTEIBHON
CTaJIuU Pa3pabOTKH, TO BCE MOCJIETHUE TOABI
Pecriybiuka TaTapCTaH SABIISIETCS IEPEAOBBIM
PErunoHOM PoCCHM IO N3YYEHUIO TPYIHOU3BIEKAEMBIX
34I14COB B CUJTY TOT'O, UYTO PE3KO COKPAMAIOTCSA OOBEMBI
TPAAUIIUOHHONA HE(PTH, KOTOPYIO PEHTAOEIBHO
JIOOBIBATD. B CBsI3U € 3TUM B TarapcraHe no
COIVIACOBAHUIO C «Pocreoorueri» 6pl1 3a11yIeH
npoeKT «[Tonruron JoOMaHuK.

OTIOXEHUA JOMAHUKOBOM CBUTBI PACIIPOCTPAHEHBI
NPAKTUYECKH IIOBCEMECTHO B BOCTOYHOM Y4CTHU
BocTouHO-EBpONENCKON I1aT(POPMBI B IIPEICTIAX
Tumano-Ileyepckoro u Bouro-YpaibCckoro
HeMTEra30HOCHBIX 6ACCEHHOB. CBUTA CJIOXKEHA
INIMHUCTO-KAPOOHATHBIMHU ITOPOAAMHU (TEMHBIE
OUTYMUHO3HBIE CJIAHIIBL, [IEPECTANBAIONUECH C
TEMHBIMH OUTYMHUHO3HBIMU U3BECTHAKAMM). [T1yOHMHA
3aJIEraHus JJOMaHUKa cocTasisgeT 1500-1600 M,
a(pdexkTrBHAA MOITHOCTD 10—-50 M, IPOHUIIAEMOCTD
0,02—-0,9 M. CpenHss foObIYa HEPTU COCTABIISACT
1-2 1/cyT. IlepBas qoo6brya HeTU Hadanack B 2014 rogy.

ITpu TakoM 1e6rUTE HEPTHU HU O KAKOU BBICOKOH
PEHTAOEIBHOCTHU PA3PAOOTKHU HE MOXKET OBITh U PEYH.
C [€JIBIO YBEJIMYECHU S JOOBIYY HEPTH OBLIIO IPUHATO
pemenue nposectu OITP o I'PTT Ha JOMAaHHUKOBLIE

equalized, the packer can be easily disengaged from
the wellbore and repositioned for multiple uses.

REFRACTURING

Ron Clark, Coiled Tubing Times

A multi-faceted discussion on the very hot topic
of Refracturing of existing wells. How Refracturing
can reduce well costs, add production, produce
more of recoverable reserves from existing
wellbores. Some information on economics
will be present.

EXPERIENCE OF HYDRAULIC FRACTURING
INTRODUCTION AT DOMANIC DEPOSITS.
SHALE OIL PRODUCTION IN THE REPUBLIC
OF TATARSTAN

Maxim Fadeev, TagraS-RemService, LLC

As potential hydrocarbons source, Domanic
deposits have always been attracting petroleum
geologists. At present time the oil production
project in shale deposits is at the stage of geological
survey. Potential shale oil resources of Tatneft are
estimated as 192 million tonnes.

Since the Republic of Tatarstan is one of the oldest
oil and gas producing regions and most of the
fields are at the closing stage of development, the
Republic of Tatarstan has become a leading region
in terms of unconventional resources research due
to drastic reduction in production of conventional
oil which is economically feasible to produce.

In this regard, new project «PoligonDamanic»
was launched in Tatarstan with agreement of
«Rosgeologiya».

Domanic suite deposits has been found all over
the eastern part of the East European Platform
within the boundaries of Timan-Pechora and
Volga-Ural oil and gas basins. Suite consists of
argillic-carbonate rock (dark bituminous shales
interlaid with dark bituminous limestones). Depth
of Domanic suite is 1500—1600 m, net pay zone:
10-50 m, permeability: 0,02—0,9 mD. The average
production rate is 1-2 t/day. The first oil production
started in 2014.

It is no use discussing high profitability of field
development with such a production rate. In order
to enhance oil production in Domanic deposits it
was resolved to carry out pilot development with
hydraulic fracturing (HF). Candidate wells were
selected for this pilot development.

The first stage of the pilot development was
performing proppant HF. HF design was simulated
with account of Domanic reservoir properties.
Proppant injection ranged from 10 to 70 tonnes.
Minifrac results provided data for injection
analysis that was carried out using Meyer software.
Regression analysis showed that minimum
fracturing gradient was 0,16783. G-function in the
beginning of the plot above slope line stands for P
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otnoxenus. s sHeapenus OITP 6b111 NOZ0OPaHb
CKBaKMHBI-KAH/IUJJATHL

ITepBbiM 3TarioM OTIP 6110 TPOBEACHUE
nponnaHTHeIX I'PIT. Iuszarinel HA T'PIT 6b11mu
CMOJEJIMPOBAHBI C Y4€TOM KOJUIEKTOPCKUX CBOUCTB
JOMAaHHMKA C 3aKa4KOM OT 10 70 70 TOHH IIPOIITAHTA.
ITo pesynbraram MmuHu-I'PII nposeseH aHaIn3
3aKa4KU B IIpOorpaMmme Meyer, 110 perpeCCUOHHOMY
AHAJIM3Y MUHUMAJIBHBIN IPAJUEHT PA3PbIBA COCTABUII
0,16783. G-(pyHKI[MsI B HAYaJIC rPAdUKA BBIIIIC
JIMHUM HAKJIOHA, YTO YKA3bIBAET HA HAJIMYUE YTEUEK,
3aBUCUMBIX OT aByieHUsL. To ecThb B nporecce I'PIT
BO3MOKHBI JIOTIOJIHUTEIbHBIE MTHOBEHHBIE YTEYKH,
KOTOPBIE CYLIECTBEHHO BIUAIOT HA FEOMETPHIO
TPELUHBI (LI PUHA), BO3MOXHO OCJIOKHEHHUE C
3aKa4YKOM KOHLIEHTPanue soie 200 Kr/M?. [11s
PEeAOTBPALIECHU JAHHOI'O OCJIOKHEHHUA HA CTAJUU
MHOJAYIIKHU C IMHEUHBIM r'eJIeM JOOABUIIH [BE CTAANU
KBAPLEBOI'O NECKA C KOHIIEHTparuen ot 120 1o
150 Kr/M? C LIENIBIO OrPAHUYEHUS TPEIIUHBI 10
BEPTUKAJIU.

B npouecce npoussogcTsa I'PI1 Ha ckBaknHe Ne 1
PU IPOXOXKACHUU NIPONMNAHTA C KOHIIEHTPALTUEH
250 Kr/M? yepes UHTEPBAI IIepPOPaLIUU TOTYIEHO
PEXAEBPEMEHHOE IKPAHUPOBAHUE TPEIIUHBI.
IIprUYMHOM OCTAHOBKU 3aKAYKH SABJISETCS
pacnpocrpanenue Tpemunsl [PIT B BBICOTY, TPEIIUHA
CYILIECTBEHHO OTPAHHUYEHA IO MU PUHE U HE CITOCOOHA

OPUHATH IPOMNIAHT C KOHLIEHTPaLuer 6osee 250 Kr/m>.

C y4eTOM NOJIyYEHHOT'O ONBITA PA0OOT HA CKBAXKUHE
Ne 1 6pU12 TOIOO6PAHA TEXHOIOTUS ITUKJINYECKHU
KoM6HHUpoBaHHOTrO 'PIT. Ha ckBakmuHe Ne 2
IIPUMEHEHBI CJIEAYIOIINE 3TANbl IpoBeacHus ['PIT:
OpeABaAPUTEIbHAS OOJIBIIEOOBEMHAS KUCIOTHAS
06pabOTKA, YBEIMYECHUE TEMITA HATHETAHUS JIO
5 M?/MUH, UCTIOJIb30BAHUE IPOMNIIAHTA (DPAKIIUH
30/60 ¢ MaKCUMaJIBHOM KOHIICHTpariuen 300 Kr/m?,
IMogaya IPONMNAHTA OCYIIECTBIISAIACh HUKINYECKH C
LEJIBbIO UCKJIIOUEHUS 3aKYIIOPKH TPEIIUHBI BCJIEICTBUE
ero ocaxaeHus. [Iponecc I'PIT mpoiies yCIenHo,
YTO MO3BOJIMJIO CO3/1ATh U 3AKPEMUTD TPEUUHY O€3
IPEXAECBPEMEHHOIO 9KPAHUPOBAHUS.

CnepytomuM atanoM OITP Ob110 IpOBEAEHUE
MTKPII B TOPU30OHTAIBHON CKBAKUHE IIPU OYPEHUU
HHUJIOTHOTO CTBOMIA. ONPENETIEHO HANIPABICHUE
Pa3BUTHSA TPEIINHLI U BBIOPAHO HANIPABJIECHUE
OypEHHUA FOPU3OHTAIBHOI'O CTBOJIA C YYETOM
MaKCHMaJIbHBIX U MUHUMAJIbHBIX HATIPSXKEHUT.

B ropr3oHTAaIBHYIO YaCTh CKBA>KUHBI ObLIT
YCTAHOBJIEH KOMILJIEKT OOOPYAOBAHUS — XBOCTOBUK
C AaKTUBUPYEMBIMH MY(PTAMHU U 3AKOJIOHHBIE
HAO0YXAIOIINE TTAKEPDI /I U30/IALIUU UHTEPBAJIOB.

Ipu npoektupoBanuu MKI'PIT 6611 yaTEH (DaKT
OMM30CTH K TOPTaM 1 ¥ 4 BOGOHOCHBIX TOPU30OHTOB.
[ HegonyeHus IpopbiBa TPemuHbl K BHK
OBLIO MIPHUHATO PEMIEHNE B IOPTAX 1 1 4 IPOBECTHU
MAaTPUYHYVIO KUCJIOTHYIO OOpa0OTKY 6€3 pa3pbliBa
KoJuteKkTopa. ITopTel 2 1 3 — noasepruyTb KI'PIT.

B nporecce 3aKadku 151 U30AA1UH OTPA6OTAHHOI'O
Y OTKPBITHSI HOBOT'O MHTEPBAJIA COPACHIBAJICA

ap, CKa40K JaBJeHud Ha rpaduke 10 30 MITa
CBUJIETEJIBCTBYET OO AKTUBALIMU HOBOI'O IIOPTA C
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instant pressure-dependent leakages. This means
that during HF additional instant leakages are
possible. These leakages have a significant impact
on fracture geometry resulting in complication
when proppant concentration is higher than

200 kg/m’. In order to prevent this complication at
the stage of linear gel injection two stages of silica
sand injection were added with concentration from
120 to 150 kg/m? to limit the vertical growth of a
fracture.

Premature screen-out occurred during HF on the
well Nel when proppant with concentration of
250 kg/m? was transported through perforation
interval. Injection was stopped because of the
vertical growth of a fracture which has a limited
width and is not able to accept proppant with
concentration of more than 250 kg/m?.

Taking into consideration experience obtained
on the well Nel technology of cyclic integrated
HF was developed. The well Ne2 was treated with
the following stages of HF: preliminary high-
volume acid treatment, increasing injection rate
up to 5 m?/min, injection of proppant fraction
30/60 with maximum concentration of 300 kg/
m’. Proppant injection was performed at regular
intervals in order to prevent fracture sealing due to
proppantscreenout. HF was performed successfully,
fracture was initiated and stabilized without
premature screen-out.

The next stage of pilot development program
was multistage acid fracturing in horizontal
well. Fracture opening direction was identified,
horizontal wellbore drilling direction was selected
with consideration of maximum and minimum
stresses.

Mpuv NnpoBeAeHNN PabOT Ha CKBaXKMHaX
npuMeHsnocL obopyaoBaHMe NPOU3BOACTBA
C3A0 «®NOMALL», koTopoe cebs
3apeKoMeHA0BaNo Kak HageXXHoe

M BbICOKOTEXHONOrM4YHoe. Mpwn
NPOAOMIXNTENBHOCTU HEMNpPepPbIBHOM PaboThbl
00 20 YacoB He ObINo HM OAHON HEeLLTaTHOMN
c1Tyaumm no pabote komnnekca MPr.

During operations Fidmash CJSC equipment

was used. This equipment proved to be high-
tech and reliable. No failures were registered
during 20 hours of continuous HF equipment
operation.



MHEPEKPBITHEM NPEJBIAYIIETO MHTEPBAIA OOPAOOTKU.

Ha cerognuamnuit feHs nposeaeHo 7 OITP o
T'PIT, KOTOPBIE JJAJIN OJIOKUTENBHBIN 9D (PEKT.
ITo pe3ynsraTaM padoT MOXKHO CJE/IATh BEIBOJBI,
YTO INPHU OPOMIIAHTHOM PA3PHIBE JAKE C 3aKAYKOH
MHUHHUMAJIBHOI KOHIIeHTpanuu 300 Kr/m* u
OPEABAPUTEIBHON O6PAOOTKOU KUCTIOTHBIMU
COCTAaBAMH ITOJTyYEH IPOMBIIIIEHHBIN IPUTOK
HedTU. Takxke Npu 6ypEHUN TOPU3OHTATIBHBIX
CKBA’KUH HA JJOMAHUKOBBIC OTIIOKEHUS HEOOXOIUMO
060PYyJOBATb TOPU3OHTAIBHBIA YYaCTOK
MHOTI'OIIOPTOBOI KOMITOHOBKO¥ /17151 MKI'PIT. Takum
06pPa30M, TEXHOJIOTUHU TH/IPABIUYECKOI'O PA3PbIBA
MJ1ACTA C 3aKPEIJIEHUEM TPEITHH NPOIIAHTOM MJIN
kucaoTHOro I'PIT apnsaioTcs Hanbonee 3(pPEKTUBHBIM
UHCTPYMEHTOM CTUMYJIAIIUN HU3KOIIPOHHUIAEMBIX
KOJUJIEKTOPOB IOMAHUKOBBIX OTIIOKEHHI. HOBBIE
OTKPBITUSI U HOBBIE TEXHOJIOTUU TO3BOJISIIOT JIE/IATh
JOCTYITHOU IO6BIYY HETPAJULIMOHHBIX PECYPCOB
YIJIEBOAOPOAOB, 3AM1ACHI KOTOPBIX KOJIOCCATIBHBI
U Pa3pabOTKa KOTOPBIX €IIIE€ HEJAABHO CUUTANIAChH
HEPEHTAOEIBHOM.

IIpu npoBeAeHUN PA6OT HA CKBAKHMHAX
IPUMEHSIIIOCH OO0PYIOBAHUE ITPOU3BO/ICTBA
C3AO0 «DHIMAIII», KOTOpOE CEH651 3aPEKOMEH/IOBAJIO
K4K H4/Ie’KHOE U BBICOKOTEXHOJIOI'NYHOE. [Tpu
POJOJIKUTEIBHOCTH HENIPEPBIBHON PA6OTHI 10
20 9acoB HE 6BUIO HU OJJHOM HENITATHOU CUTYAIIUH 10
pabote kxomiiekca I'PIT.

HOBASA TEXHOJNIOrn PAANAJIbHOIO
BCKPbITUA MJIACTA

II.H. ITonos, OO0 «Hegimeza3mexHonrozusn»

B HacTosmEee BpeMsa Ha PIHKE HE(PTECEPBUCHBIX
YCJIYT BCE BO3PACTAIOIIEE 3HAYEHUE TPUOOPETAIOT
TEXHOJOIMU MHTEHCU(PUKAIIUU CKBAXUH,
MHOBBIIICHUS HEPTEOTAAYN JIACTOB, JOOBIYU
TPYJHOU3BJIEKAEMBIX U HETPAJULIMOHHBIX 34I114COB
YIJIEBOAOPOAOB.

OO0 «HedprerazrexHomorus» HH(pOpMUpyeT
O IIEPCIIEKTUBHOM PA3BUBAIOLIECICSA
TEXHOJIOT'MH, IPEIHA3HAYEHHON IS pEMIEHN A
BBIIIETIEPEYNCIIEHHBIX 33/1a4: O TEXHOJIOI' MU ITPOBOJIKNA
MNPOTAKEHHBIX PAAHUAIBHBIX CTBOJIOB B IEUCTBYIOIEM
(POoHE CKBAXKUH — PAUATBHOM BCKPBITUH IIJIACTA
(PBID).

Hemnoro ncropum. I[lepsrie paboTsl B Poccun
O IIPOTOTHUITY IIPEACTABIAEMON TEXHOJIOT N
PBIT npoBoguInCh € cepearHbl 2000-X rogoB
Ha MECTOPOXKAeHUAX <TaTHEQTH>, TYKOMJIA,
«PocredTn», THK-BP, «['aznpoma» u ap. Hama
KOMIAHHUA OATOTOBMIIA U IIPOBEJIA PAJUATIBHOE
BCKPBITHE B «['a3IIpOMeE» HA MECTOPOXKAECHUAX YPEHT O
B 2007-2008 rogax. ITpesKkHUHI YPOBEHD PA3BUTUSA
TEXHOJIOI'MU PAJSHUATBHOIO BCKPBITHA HE IIPUHEC
3 dpexTa 1o NPUPOCTY JOOBIYU YIVIEBOAOPOIOB
B TEPPUTEHHBIX KOJJIEKTOPAX HU B OJJHOM U3
POCCHUHMCKNX KOMITAHUH. BMecTe ¢ TeM B KApOOHATHBIX
KOJIJIEKTOPAX ObLIIN ITOJIyYEHBI KPATHBIE TPUPOCTHI
ne6utoB HePTH. OO0 «HedpTera3rexHOIOrusi»
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Horizontal part of the well was completed with
the following equipment — liner with actuating
sleeves and annulus swelling packers for intervals
isolation.

Aquifers proximity to ports 1 and 4 was
considered during design of multistage acid
fracturing. In order to prevent fracture penetration
in oil-water contact it was chosen to carry
out matrix acidizing in ports 1 and 4 without
fracturing. Ports 2 and 3 were to be treated with
acid HF. In order to isolate treated interval and open
anew one a ball was dropped during injection,
pressure jump to 30 MPa was to show that new port
is actuated and the previous treatment interval is
isolated.

At present time 7 pilot development programs
with HF were carried out with positive results.
According to these results it can be concluded that
commercial oil inflow was obtained even after HF
with minimum concentration of injected proppant
(300 kg/m?) and preliminary acid treatment. It is
also should be noted that during drilling horizontal
wells in Domanic deposits horizontal part must be
equipped with multistage acid hydraulic fracturing
assembly. Thus, the most effective method of
stimulation of low-permeable Domanic deposits
is hydraulic proppant fracturing or acid HF.

New discoveries and new technologies make it
possible to produce oil from huge unconventional
hydrocarbon reserves that were considered
unprofitable not long ago.

During operations Fidmash CJSC equipment was
used. This equipment proved to be high-tech and
reliable. No failures were registered during 20 hours
of continuous HF equipment operation.

NEW RADIAL DRILLING TECHNOLOGY
Pavel Popov, Neftegastechnologiya, LLC

At present time technologies of well stimulation,
enhanced oil recovery methods, unconventional
and hard-to-recover reserves development are of
the increasing importance in the oilfield market.

Neftegastechnologiya, LLC informs about new
perspective developing technology designed for
solving the above mentioned tasks: technology
of creating long filtration channels in operating
wells — radial drilling technology.

Historical background. The first operations in
Russia with prototype radial drilling technology
started in the mid 2000s at the oilfields of Tatneft, }
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TEXHOJIOI'MU

MPOAHAIU3UPOBAIA COOCTBEHHBII ONBIT IPOBEACHUS
paboT, PpE3YIABTATEL PAOOT B APYTUX KOMITAHUAX

U YCTAHOBUJIA «y3KHUE» MECTA TEXHOJIOI'UH, HE
MO3BOJIMBIIHE OTYYUTD PE3YIBTAT B TEPPUTCHHBIX
KOJIJIEKTOPAX.

CeropHs Mbl TOBOPHUM O BO3MOXXHOCTH HA4YaJId
BHCIPCHUSI HA POCCUICKOM PBIHKE B 2016 roj1y HOBO#
TEXHOJIOTUH PAJUATBHOTO BCKPBITH S, UMEIOMIEN
TOJBKO OOIIYIO UJEI0 THPOMOHUTOPHOM NPOBOAKHU
CTBOJI4, HO 46COJIIOTHO APYTO€ TEXHOJIOTUYECKOE
YCTBEBOE U 3260MHOE OOOPYAOBAHUE, TAPAMETPEI
U PEXKUMBI IPOBEACHUA TEXHOJIOIUH. DTA
HOBAs TEXHOJIOTUSI HE UMEET MIPEKHUX
HEJJOCTATKOB, OCTAHOBUBIIIMUX €€ NPOABUKEHUE HA
HE(MTECEPBUCHBIN PEIHOK. OHA aAaITUPOBAHA K
YCJIOBUSIM KaK KAPOOHATHBIX, TAK U TEPPUTEHHBIX
KOJIIEKTOPOB. CYIECTBEHHBIM ITPEUMYIIECTBOM €€
MPUMEHEHUS ABJIAETCA BO3MOXKHOCTD ITPOBEICHUS
HAa JENPECCUHU MTOJHOI'O ITUKJIA PA0OT — OT HPOBOAKH
KaHaJj1a JO CITYCK4A 3KCILIyaTALMOHHON KOMIIOHOBKH.
JleTanpHOE CPAaBHEHHE TEXHOJIOI'MU U OOOCHOBAHUE €€
MNPEUMYIIECTB HAJI IPEKHUM aHAJIOTOM TEXHOJIOTHH,
AKTYaJIBHOCTD €€ UCIIOJIb30BAHUSA MIPEICTABJICHDI B
NPE3CHTALUU.

onbIT BHEAPEHUSA PYN «MPOU3BOACTBEHHOE
OBbEAWHEHUE «BEJIOPYCHE®Tb» TEXHOJIOTMN
CO3AAHUNA CETU NYBOKONMPOHNKAKOLWNX
PAANAJIbHbIX KAHAJIOB ®WILTPALUN N NYTU
EE PA3BUTUA

H.A. Temanenxo, A.B. Cepeopennuros,

C. . Krouxos, M.H. I'anaii, /1./1. Thembakos,
B.C. Cemenxos, Beanununeghmo PYII
JIpou3zeoocmaennoe o0seouHeHue
«Benopycnegpmo»

Pecypcnas 6a3a yrineBogopogoB Ha
MECTOPOXAEHUAX [IPUNIIATCKOTO MpOruoa —
OCHOBHOTI'O PETHOHA AEATENBPHOCTH PYTI
«[IpOn3BOACTBEHHOE OOBEAUHEHUE «BeETOPYCHEPTD,
NOCTOAHHO yXyAIIAeTCA. Ha TEKyIMii MOMEHT JI0JIA
TPYJHOM3BJIEKAEMBIX 3A11ACOB IPUOIMIKAETCA K 70%
OT CYMMAPHBIX U3BJIEKAEMBIX 3411ACOB PETUOHA.
OCHOBHBIE OO'BEMBI TPYHOU3BIEKAEMBIX 341TACOB
COCPENOTOYEHDI B HU3KOIIPOHHUIAEMBIX PA3HOCTAX
MOPOJ, KOJJIEKTOPOB B BLICOKOOOBOHEHHBIX 30HAX
Pa3padaTbIBAEMBIX MECTOPOXKAECHUH, HAXOAAIINXCA
H4 YETBEPTOMH CTAJUU PA3PAbOTKHU (OKOJIO 22%), U
B HU3KOIIPOHUIIAEMBIX 3AJIEKAX MECTOPOKICHUI,
HAXOJAINXCA HA IEPBOM-TPETHEN CTATAUAX
pa3paboTKU. B yCI0BHUAX HEOJHOPOJHBIX IUIACTOB
U HEPABHOMEPHOH BbIPAOOTKH 3AI11ACOB TPEOYETCS
4JIPECHOE BCKPBITHE OTAEIBHBIX HU3KOIIPOHUIIAEMBIX
WHTEPBAJIOB M CO3[JAHUE B UX MIPEJEIAX CUCTEMBI
Pa3BETBJIEHHBIX APEHAKHBIX KAHAJIOB OOJIbIION
NPOTSKEHHOCTH. C 3TOM LIENBIO PA3PA00TAHBI
060PYJOBAHUE U TEXHOJIOI' U, IO3BOJIAIONIUE
CO3/1aBaTh B IIPEZEIAX HU3KOIIPOHUIIAEMBIX,
CJ1200BBIPAOOTAHHBIX U C/1A00PEHUPYEMBIX
Pa3sHOCTEN NOPOA-KOJUIEKTOPOB HAd PA3HBIX YPOBHAX
(pa3HBIX ITyOMHAX B CKBAKMHE) CUCTEMY (CETh)
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LUKOIL, Rosneft, TNK-BP, Gazprom and other
companies. Our company prepared and carried
out radial drilling in Gazprom at Urengoy fields
in 2007-2008. With the previous development
level of this technology no increase in oil rate in
terrigenous reservoirs was registered in no one
Russian company. At the same time, multifold
increase in oil rate was registered in carbonate
reservoirs. Neftegastechnologiya, LLC conducted
analysis of operational experience, results of

the same operations in other companies and
identified weaknesses of this technology that made
impossible to obtain good results in terrigenous
reServoirs.

Today we are talking about the opportunity to
introduce new radial drilling technology to Russian
market in 2016. This technology uses the general
idea of jetting channels, but completely different
wellhead and downhole equipment, parameters
and operating modes. This new technology has no
previous disadvantages that stopped its expansion
to the oilfield market. It is adapted to both
terrigenous and carbonate reservoir conditions.
The substantial advantage of the application of this
technology is the ability to conduct all operations
in underbalanced conditions — from creating
channel to installing production assembly. Detailed
comparison of this technology and justification of
its advantages over the previous version as well as
applicability are shown in presentation.

RUP PO BELORUSNEFT’S EXPERIENCE IN THE
APPLICATION OF TECHNOLOGY OF DEEPLY-
PENETRATING RADIAL FILTRATION CHANNELS
CREATION.DEVELOPMENT TRENDS

N. Demyanenko, S. Klochkov, M. Galay,

D. Tretjakov, V. Semenkov, Republic
Unitary Enterprise Production Association
Belorusneft

Hydrocarbon resources at the fields of Pripyat
Trough which is the main region of RUP PO
Belorusneft activity are constantly deteriorating.
At present time the proportion of hard-to-recover
reserves reaches 70% in all technically recoverable
reserves in the region. Main volumes of hard-to-
recover reserves are located in low-permeable
layers in high watercut zones of the fields which
are at the 4th stage of development (nearly 22%)
and in low-permeable deposits in the fields that
are at the 1st—3rd stages of development. Taking



IJIYOOKOIIPOHUKAIONUX KAHAJIOB (DUJIBTPALIUH,

JIO 8 KAHAJIOB HA OTHOM YPOBHE. TeXHONOrus

MO3BOJISAET (POPMUPOBATH CUCTEMBI COOPA IIJIACTOBOTO

(pmronaa. KaHasb! BBINOTHAIOTCS PAAHUAIBHO IO

OTHOIIEHHUIO K SKCILTyaTAITMOHHOU KOJIOHHE C

INIYOMHOM NPOHUKHOBEHUS B IIACT 1O 100 M.

B pesynbpraTe MHOTOKPATHO YBEJIMYUBACTCS TIIOMA/1b

(PUIBTPALIUH IIJIACTOBOTO (PJIIOK/IA K CTBOJIY

CKBaKMHBL TEXHOIOTUA ABJIAETCS A/IBTEPHATUBHON

TexHosoruu I'PIT 1 6ypeHns 60KOBBIX CTBOJIOB CO

CBEPXKOPOTKUMHU PASUYCAMU 3aPE3KU U HAITPABIEHA

HAa 4/IPECHOE BO3ZECHCTBUE HA KOHKPETHBIE 30HBI

U UHTEPBAJIBI IIJIACTOB, B KOTOPBIX JIOKAJIM30BAHbI

OCTATOYHBIE 3a11aChl He(PTH. Ha TEKyIm it MOMEHT

TEXHOJIOI'M BHEAPEHA HA 8 CKBAXKUHAX. AHAJIN3

PE3YABTATOB BLIITOJHEHHBIX PA6OT MOKA3AJ:

1. TexnosnOrus paboTOCIOCOOHA U 1A€T 3P PEKT

B BUJIE JOTIOJTHUTEIBHOM I0OBIYU HEPTH.

2. Jebut HedpTH MOXKHO YBEJIUYUTD B 2—5 Pa3.

3. g yenndeHus 3(pPEKTUBHOCTH PA6OT

HEOOXOIUMO:

* IIPH BBIOOPE UHTEPBAJIOB [T IPOBOJKNA
MPOTAKEHHBIX KAaHAJIOB (DUJIBTPAIIUHN B
HU3KOIIPOHHUIAEMBIX IUIACTAX — BKIIOYATh
WHTEPBAJIBI IUIACTA KAK CO CPENHUMHU, TAK U
06434TEJIBHO C MAKCUMAJIBHBIMU 3HAYEHUAMU
KO3 (PHUITMEHTA OTKPBITON MOPUCTOCTU U
3(pPEKTUBHBIMU TONIUHAMY;

* INPU HU3KHUX IJIACTOBBIX JABJIEHUAX B KAUECTBE
TEXHOJIOTMYECKUX JKUJIKOCTEN UCTIONb30BATh
JIETA3UPOBAHHYIO HEPTh, 4 B KAUECTBE pAOOUYNX
JKHJIKOCTEN — TU3EJIbHOE TOILUIMBO, KEPOCUH HUIJIN
YIJIEKUCJIOTY;

* JIIA IUTACTOB C IUTACTOBBIMU JAABJICHUSAMU, OJTU3KUMU
K TMJIPOCTATUYECKOMY HUJIH BBIIIIE HETO, B KAYECTBE
TEXHOJIOTNYECKUX )KHUJIKOCTEN HEOOXOIUMO
UCIIOJIb30BATh TEXHUYECKYIO MJIN IUIACTOBYIO BOZY,
4 B KAYECTBE PabOUEH JKUIKOCTH — IIPECHYIO BOATY,
cozepxayio ITAB-rugpodoonusaropsl, CIOCOOHBIE
CO3/1aBaTh BOKPYT CO3/IaHHOTI'O KaHAJ1a (PHIIBTPAITUUA
B IIOpoze ruipodooHyIo cpeny (TrunpoPOOHBIN
4/ICOPOLIMOHHBIN CJI0M); pab0uasi >KUIKOCTD JO/DKHA
HMETb MUHUMAJIBHOE IOBEPXHOCTHOE HATSDKCHUE
Ha rpaHule pasjeia a3 c HePThIO;

* JIJIs1 OGPABGOTKHU CO3/JaHHBIX KAHAJIOB (DHUJIBTPAIIUU
NPHUMEHSATH KHUCJIOTHBIE COCTABBI C TEMHU K€
XapaKTEPUCTUKAMHU 10 CTEIICHU BIMSHUS HA I1J1ACT,
4TO M pabOUUE JKUJKOCTH;

B IUIACTAX C BECbMA HU3KUMU IUTACTOBBIMU

JIaBJICHUSIMMU, IIPH KOTOPBIX HEBO3MOXHO CO3/]ATh

JIETIPECCUIO HA IJIACT, JOCTATOYHYIO JIS1 BLIHOCA

W3 IOPHUCTOM CPE/Ibl BOKPYT KaHA/IA (PUABTPAIIUN

IIPOHUKIIEH TYyAa PA60OYE JKUJKOCTH, pAOOTHI HE

IJIAHUPOBATb.

C LEIBIO PA3BUTHS U ONITHMHU3AIIMU TEXHOJIOTUH
HEOO6XONMO pa3padoTaTh IPOrPAMMY U IIPOBECTHU
CHEIUATBHBIN KOMIIJIEKC HCCIIETOBAHUI 110
oA60PY PadOYNX M UHTEHCU(PUITUPYIOMUNX
JKHJIKOCTEN HAa BOAHOM OCHOBE, VZIOBJIETBOPSIOITNH
BBIIIIEU3JIOKEHHBIM YCIIOBUSAM, 4 TAKXKE IO
OIIPEETICHUIO IPEJEIbHBIX IEPENA/IOB JABJICHU ],
IIPU KOTOPBIX HAYUHAETCS JIBUKEHNE 2
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into consideration nonuniform formations and

unbalanced recovery of reserves it is required to

drill specific low-permeable intervals and create
system of long drainage channels within these
intervals. For this purpose RUP PO Belorusneft
developed new equipment and technology that
enables creation of deeply-penetrating filtration
channels system in low-permeable and poorly
drained reservoir rocks at different levels (different
well depths), up to 8 channels at one level. The
technology makes possible to establish reservoir
fluids gathering system. Penetration depth of
radial-type channels can be up to 100 m resulting
in multifold increase in fluid filtration area. The
technology is an alternative to hydraulic fracturing
and short-radius sidetracking technologies. It is
designed for treating specific zones and intervals
which contain residual oil. At present time the
technology was introduced in 8 wells. Analysis of
operational results showed that:

1. Technology is fully functional and efficient with

incremental oil production as a result.

2. Oil rate can be increased 2—-5 times.

3. Operational efficiency enhancement requires

the following:

- When selecting intervals for creating long
filtration channels in low-permeable layers it is
necessary to include layers with medium and
definitely maximum values of open porosity and
effective thickness;

- Itis necessary to use degassed oil as a process
fluid in wells with low reservoir pressure. Diesel
fuel, kerosene and carbon dioxide should be used
as a working fluid;

- When formation pressure is close to hydrostatic
head or higher, it is necessary to use technical or
formation water as a process fluid. Water must
contain special water-repellent surfactants that
create water-repellent environment around
created filtration channel (water-repellent
adsorption layer); working fluid must have
minimum interfacial tension between the oil and
water phases;

-+ Acid compositions for treating created filtration
intervals must have the same characteristics of
the influence on formation as working fluids;

+ When formation pressure is low so that it is not
possible to create pressure drawdown required
for removal of penetrated working fluid out of
porous media around filtration channel — no
operation should be planned,

- In order to develop and optimize this technology P
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KUJKOCTEN B TOHKOIIOPOBBIX KOJUICKTOPAX.

BJINAHUE NPOMDbICJIOBbIX ®AKTOPOB HA
AOJITOBEYHOCTb KOJIOHH TMBKUX TPYB

A.I. Moauanoes, C.B. Pomanenxo, B.I. Ileénes,
B.H. ®ponoesa, Poccuiickuii 2ocyoapcmeennviii
ynugepcumem nemu u 2a3a um. H.M. I'yoxuna

PacmmpeHune o6’beMa BHEAPEHUSA TPAAUIIUOHHBIX
KOJITIOOMHT'OBBIX TEXHOJIOT U HEU30EKHO IIPUBEAET
U K KA4ECTBEHHBIM U3MEHEHUSM — OCBOCHUIO
HOBBIX O6s1acTei. TAKOM, B YaCTHOCTH, SIBJISIETCS
JIOOBbIYA BBICOKOBA3KHX HE(PTEN, HATPUMED, B
Tarapun, B parionax Kparinero Cesepa, Kazaxcrane.
Hcnonb30BaHME KOJIOHH THOKUX TPYO B NOJOOHBIX
YCIOBUSIX €IMIE OOJBIIE AKTYAIU3UPYET IPOOIEMY
JIOJITOBEYHOCTHU KOJIOHH T'HOKUX TPYO U NO3BOJISAET
obecnednTb 3PPEKTUBHOCTD ITPOIIECCOB.

IIpuMeHEHUE KOJIOHH F'HOKUX TPYO MpHU
JIOOBIYE BBICOKOBA3KHUX HE(MDTEN COPOBOXKIACTCS
UCIIOJIb30BAHUEM TEIVIOHOCUTEJIEN C BBICOKOH
TEMIIEPATYPOU, UTO IENAET HEOOXOAUMBIM
OIIPEJIENIEHUE €€ BIIUAHUA HA IPOYHOCTHBIE
MOKA34TEJIU TPYO U ONPEAETIEHHUE OCTATOYHOIO
pecypca. B KOHEUHOM CUYETE 3TU 3244491 6A3UPYIOTC
Ha ONPEJEIEHUN KOJIMYECTBA IIMKJIOB HATPYKEHU S
TPYOBI IO €€ PAa3pyLIEHHS, B YCIOBUAX Je(POPMALTUHA
TPyOBI IPU U3rUOE €€ HA ONIPEIEIIEHHOM PAJIUYCE,
33/IaHHOM BHYTPEHHEM JABJIEHUEM TEXHOJIOTUIECKON
JKHJIKOCTH, TEMIIEPATYPBI OKPY’KAIOMIETO BO3/1yX4
U TEMIIEPATYPE TEXHOJIOTUYECKOM JKUJIKOCTH.
IlepeuncneHHbIe (DAKTOPHI ABJIAIOTCA HE3ABUCHUMBIMH.

B Hacros1iee Bpems HauboJ1ee U3BECTHBI
3aBUCUMOCTH JOITOBEYHOCTU OT PAJUYCOB U3ruda
TPy6 ¥ BHYTPEHHETO JJABJIEHH TEXHOJIOTNYECKON
JKMJIKOCTH. DTO AMIIMPHUUECKHE 3AaBUCHMOCTH,
MOJIYYEHHBIE (PUPMAMHU-U3TOTOBUTEIAMHU, HAIIPUMED
Precision Tube Technology Inc. B ycinoBusx, korga
BBIIIOJTHEHUE PECYPCHBIX UCIIBITAHUNA Hd HATYPHBIX
00pa3Lax TpedyeT OrPOMHOIO KOJIUYECTBA TPYO, 4
BBIIIOJTHEHUE UCITBITAHUI HA PA3JTMYHBIX 3TANTAX UX
CTAPEHMA B IPOMBICIOBBIX YCJIOBUAX IIPEACTABIIAETCA
HEPEAJIBbHOM 321a4€U, AKTYAIbHON 33/1A4Y€H ABJIACTCA
Pa3paboTKa METOAUKHU UCITBITAHUH, OCHOBAHHONI Ha
UCITBITAHUAX JIJAGOPATOPHBIX OOPA310B B COYETAHNH
C MCCJIETOBAHUAMHN OCOOEHHOCTEN HATIPAXKEHHOT'O
COCTOSIHUS MaTepuaia Tpyo.

OCOB6EHHOCTBIO pA60THI KOJIOHHBI THOKUX TPYO
ABJIAETCS NOABJIEHUE HAIPAKEHUH, IPEBBIIIAIOMUX
MpeJE TEKYUYECTHU U BBI3bIBAIOINX IIJIACTUYECKUE
Jnedopmarimu B ripesienax 1,2—1,5%, KoTopble B
OTHYJIEBOM HECUMMETPHUYHOM LIUKJIE BO3/ECHCTBYIOT
Ha MaTepuaJ TPy6bl. Hajimumne BHyTPEHHETO
JaBJIEHNA IIPUBOAUT K IMOABJIEHUIO MEPUUOHATIBLHBIX
U TAHT'€HIIUAJIBHBIX HATIPAKEHUI, KOTOPBIE HE
MIPEBBIMIAIOT IIPEJAE YIIPYTOCTU U B IIPEJETAX
BBITIOJIHEHUA OTAEIbHBIX TEXHOJIOTMYECKUX
ONEPALIMUA MOT'YT CYUTATHCA MOCTOAHHBIMU.

JericTBrE HAPYKHOM U BHYTPEHHEH TEMIIEPATYPBI
MNPUBOAUT K UBMEHEHUIO IPOYHOCTHBIX U
J1e(POPMALTMOHHBIX XAPAKTEPHUCTHUK METAJIA TPYODI U
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it is necessary to develop a program and conduct
special research on selection of water-based
working and stimulation fluids that meet the
above mentioned conditions. Also it is necessary
to conduct research on determination of
maximum pressure gradients enabling fluid to
filtrate through a low-porosity rock.

INFLUENCE OF FIELD FACTORS ON THE COILED
TUBING STRING LIFETIME

A. Molchanov, S. Romanenko, V. Pevnev,
V. Frolova, Gubkin Russian State University
of Oil and Gas

Expansion of conventional coiled tubing
technologies ultimately lead to quality changes —
exploration of new areas. In particular, one of these
new areas is production of super-viscous oil, for
example in the Republic of Tatarstan, the Extreme
North regions, Kazakhstan. Exploitation of coiled
tubing strings in these environments keeps the
problem of coiled tubing string lifetime currently
important thus providing operation effectiveness.

Application of CT strings during super-viscous oil
production is carried out using high-temperature
heat-transfer fluids. That makes it necessary to
define its impact on strength properties and
remaining lifetime of strings. Ultimately these tasks
are based on determination of the number of string
load cycles under the following conditions: before
string destruction, under the conditions of string
strain when it is bended at determined radius, with
determined internal pressure of the process fluid,
environment temperature and temperature of the
process fluid. All these factors are independent.

At present time the best-known are the
dependencies of string lifetime on bending
radius and internal pressure of the process fluid.
These dependencies, obtained by manufacturing
companies, for example “Precision Tube
Technology Inc» [1], are empirical. Conducting
fatigue tests on string samples requires a lot of
strings, while conducting these tests at different
fatigue stages under field conditions is not possible.
That is why it is important task to develop testing
methodology based on testing of laboratory
samples along with conducting research on stress
state of string material.

One of the specifics of coiled tubing string
operation is the occurrence of stresses that exceed
yield limit. These stresses cause plastic strain within



COOTBETCTBYIOIIUM OOPA30OM U3MEHSET €€ CKJIOHHOCTh
K TPEMUTHOOOPA30BAHHUIO.

CTOJIb pa3/MUYHbIE (PAKTOPBL, BIUAIONINE HA
JIOJITOBEYHOCTD TPYObl, HE NO3BOJISAIOT UCIIOIb30BATh
pa3pabOTAHHBIE K HACTOAIIEMY BDEMEHH TEOPUN
IIPOYHOCTHU METAJLIOB.

151 o6ecrieueHus OIPeEEIEHUS CYMMAPHOT'O
JIEUCTBUSA U3TUOA U IIPU JEUCTBUU BHYTPEHHETO
JIABJIEHUS PACCMATPUBAJIOCH BIIMAHUE Je(POPMALIHH
JIEUCTBYIONIUX, UMH BBbI3BIBAEMBIX. [IpH 3TOM TpyHa
paccMaTpPUBAIACh KAK TOHKOCTEHHAS OO0IOUKA. Bblna
IOJIyY€HA 3aBUCUMOCTD, CBA3bIBAIO A1 BEJIMYHHDI
MIPOJONBHBIX U ITONEPEYHBIX Je(DOPMALINH
=776N%+ ¢ (l-0, /0, )N/ N/ E (€, ) K

821 9KB

@

ITony4yeHHas 3aBUCHMOCTb XOPOIIIO
KOPPEIHPYETCA C 3aBUCUMOCTDIO, IOy YEHHOU
AMEPHUKAHCKUMU UCCIICAOBATEIAMU IIPU UCTIBITAHUAX
MOJTHOPA3MEPHBIX OOPA3110B T'HOKUX TPYO.

DTa KE 3aBUCUMOCTbD ObL/Ia IPOBEPEHA TPU
OPOBEAECHNU UCTIBITAHUI OO6PA3LI0OB HA PA3PBIBHON
MAIIWHE TIPU UKJINYECKOM HATPY>KEHUHU B YCJIOBUSX
JEVICTBUA HAIIPAKEHNUI TPEBBIIAIONUX ITPEAETT
TEKY4ECTH. VICIBITAHUSA IPOBOAUIHNCH B J1A00OPATOPUHU
PI'Y HedpTn 1 raza um. .M. ['yOKMHA. DTH UCIIBITAHUA
IIPOBOAUJINCE ITpU Temmeparype 20 °C

BnusiHUE BHYTPEHHETO AABJICHUSA B COYETAHUH C
JepopMaren ONMUCBIBAETCS 3aBUCUMOCTDBIO

N = (0,0071p*-0,3326p? -3,9086p + 242,82)

83 3KB(-0,0014p2+0,0354p-1,2517). (2)
Jl71s1 ompeenenms BIUSHUS TEMIIEPATYPhI
HAa JJOITOBEYHOCTD TPYOBI ObLIA UCIIOIb30BAHA
pa3pbIBHAA MAIIMHA, CHA6KEHA TEPMOKAMEPOIL B
auanasore ot -40 10 +160 °C. JJaHHbBIA AUAIIa30H
06YCJIOBJIEH MUHHUMAJIBHOM TEMIIEPATY PO, IPU
KOTOPOY TEOPETHUUECKU MOXKET IPOU3BOAUTHCS
33Ka4YKa XOJIOAHON TEXHOJIOTMYECKOH KUIKOCTH
U MAKCHMAJIbHOM TEMIIEPATYPOU 3dKAYMBACMON
JKUJIKOCTH — TEMIIEPATYPOU KUTIEHUSL.
DKCMEPUMEHTAJIBHO OBLIIO YCTAHOBJIEHO, UTO
KOJUYECTBO LIUKJIOB JIO PA3PYIIEHNS TPYOBI,
OIpeNIENIEHHOE MO (POPMYIIE (2) TIPH UHBIX
TEMIIEPATYPAX, XAPAKTEPUIYETCA (POPMYIIOH

NE, p, T) =N, p) +A(TD), &)

rae N(g, p,) — 3aBUCUMOCTD 2; A(T) — amnupudeckas
MOCTOSIHHAS, 3aBUCAIIAS OT OCOOEHHOCTEN
PpabOTHI CTAJIU IPU PA3TUYHBIX TEMIIEPATYPAX. DTA
MIOCTOSTHHASI U3MEHAETCA B IIMPOKOM JTHAIIA30HE
U MOKET IPUBOANTD K U3BMEHEHHIO YHCJIA CITYCKO-
HOABEMOB OT 5 nipu Temueparype - 30°C go 250
npu 120 °C.

ITony4yeHHbIE 3aBUCHMOCTHU NTO3BONAIOT
BBIABUTD TEH/ICHIIMHY BIUAHUA IPUBENECHHBIX
Pa3HOCTOPOHHHUX (PAKTOPOB HA JOJTOBEYHOCTD
KOJIOHH THOKHX TPY6 M TTIONYYUTh PEKOMEHATINH P
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1,2-1,5%, which affect string material at zero-
to-compression stress cycle. The presence of the
internal pressure lead to meridional and tangential
stresses that don't exceed yield limit and may be
considered constant during performing certain
operations.

External and internal temperature effect leads
to a change in strength and strain properties of
string material and correspondingly changes string
tendency to crack.

All these different factors that affect string
lifetime make impossible to use the latest metals
strength theories.

In order to determine cumulative effect of
bending and internal pressure it was necwssary
to consider the influence of strain caused by these
effects. The string was considered to be thin-walled
shell. Obtained dependency connected axial and
lateral strains:

€= 776N+ 6 (I-0, /5, N/ NVm/
Ex(e, ) K, @

Obtained dependency correlates well with
dependency obtained by American researchers
during testing of full-scale coiled tubing samples.

This dependency was examined during testing of
samples on pull-test machine. Cycling stressing was
applied under the conditions of stresses that exceed
yield limit. Testing was carried out in laboratory
in Gubkin RSU of Oil and Gas at a temperature of
200°C.

The combined effect of internal pressure with
strain is described by the following dependency:

N = (0,0071p*-0,3326p? -3,9086p + 242,82)

€, « (-0,0014p2+0,0354p-1,2517) (2)

In order to determine the influence of
temperature on string lifetime, pull-test machine
was equipped by heat chamber within the range
from -40 to +160°C. This range is based on the
minimum temperature of injection of cold process
fluid and maximum temperature of the injected
fluid — boiling temperature.

The number of cycles before string destruction
was defined by a formula (2). According to
experimental data, at other temperatures this
number is defined by the following formula:

N, p, T) =N, p) +A(T) ©)
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TEXHOJIOI'MU

10 HA3HAYECHUIO ITAPAMETPOB arperaros KPC u
MOKA34TeJIEN TEXHOJIOTUYECKUX PEKUMOB IIPU JOOBIYE
TSIKEJIBIX HE(PTEN, CBA3AHHBIX C HOBBIIIEHHBIMU
TEMIIEPATYPAMHU. B COUETAHNHU C PA3pAOOTAHHOMN
paHee METOAUKOL ONEPATUBHOIO ONPEIE/IEHHA
OCTATOYHOT'O PECYPCa TPYO B IPOMBICJIOBBIX
YCIOBUAX IIPUMEHEHHME MTOJTYYEHHBIX PE3YIbTATOB
MO3BOJIAET 6OJIeE OOOCHOBAHHO HA3HAYATh

PEKMMBI SKCIUIYATALIMHA KOJIOHH THOKUX TPYO U

11pu BeinoiHeHUU KPC, 1 IpU UCHIO/IBb30BAHUU UX B
MPOLIECCE IKCIUTYATALUH CKBAKHH, IPOAYLIMPYIOITAX
BBICOKOBSI3KHE HEPTU.

PA3PABOTKA NOTOKOOTKJIOHAIOLEN
KOMMO3ULIMN HA OCHOBE NMOJINOKCUXJIOPUOA
ANIOMUHNA ANAa NPOBEAEHNA

MPOLIECCA NOBbIWEHUA HEDGTEOTAAUN
HU3KOMPOHULIAEMbIX KOJIJIEKTOPOB

JILLA. Mazaooeéa, K.A. ITomewmxuna, HayuHo-
oopasoeamensusiti yenmp JIIpomsvicroséan
xumus», Poccuiickuii zocyoapcmeennulii
YHU8epcumem nemu u 2a3a uMeHu

H.M. I'yoxkuna

HedTanble MecTOpOXgeHUA B Poccuu
3KCILTYaTUPYIOTCSA METOJOM 3aBOJAHEHUSA, KOTOPBIA
06€eCEYNBAET NOAJEPKAHUE IUTACTOBOIO JABJICHUS
U BBICOKUIT TEMII U3BjIeucHUs HeTU. [IpH aTOM
BBIPAOOTKA IIJIACTOB C PA3/IMYHOM IPOHUILIAEMOCTDIO B
HEOJHOPOJHBIX, CJIOKHO MOCTPOEHHBIX KOJUIEKTOPAX
HEOJUHAKOBA — ITO 30HAM C O0JI€E€ BBICOKUMHU
(PUIBTPAITMOHHBIMH XAPAKTEPUCTUKAMH IPOUCXOAUT
MPOPBIB 3aKAYUBAEMBIX BOJ, YTO IIPUBOAUT K
06pPa30BAHUIO MPOMBITBHIX YYACTKOB, B TO BDEMS KAK
HU3KOIIPOHUIIAEMBIE IIPOIUIACTKH IPAKTUYECKH HE
3aTPAaruBaroOTCA.

JJ151 TOTO YTOOBI YBEITUYNUTh OXBAT BO3ACUCTBUS
33aBOJTHEHUEM B HU3KOIIPOHUILIAEMBIX KOJIJIEKTOPAX,
HEOOXOAMMO CO3[JAHUE MTOTOKOOTKJIOHAIOMETO SKPAHA
HA YJAJIEHHOM PACCTOAHUM OT HATHETATEIBHOM
CKBaKMHBL [T03TOMY K 3aKAUUBA€EMBIM CUCTEMAM
NPEIBABIAIOTCA CIEAYIOMNE TPEOOBAHUS:

IMMUPOKUN IUATTIA30H BA3KOCTH U JJINTEJIbHAA
MPOJO/KATENBHOCTD I'€JIE00PA30BAHUA.

B HayuyHO-06pazoBaTenbHOM LieHTpe (HOLT)
<« IpOMBICTIOBASI XUMUSI» OBLIN PA3Pa6OTAHBI
KOMIO3UILIVH JIJIs TTOBBIIEHUA HEPTEOTAAUHN
IUIACTOB HA OCHOBE ITOJIMOKCUXJIOPH/IA ATIOMUHUA,
Kap6aMM/1a U JOIIOJTHUTEIBHOI'O PEATEHTA —
PEryaATOPa CKOPOCTHU TUAPOIN3A JJ1A IPUMEHEHUA
B TEPPUTEHHBIX KOJUIEKTOPAX B IIMPOKOM JHAITA30HE
IUIACTOBBIX TEMIIEPATYP. JJAHHBIE KOMITO3ULINU
NPEACTABIAIOT COO0M HU3KOBA3ZKHUE UCTUHHBIE
PaCTBOPBI, XAPAKTEPUIYIOIINECA AJIATETBHBIM
UHAYKIIMOHHBIM IIEPUOIOM I'eJIe0O6PA30BAHU A, OHAKO
uX 3PPEKTUBHOCTD 3ABUCUT OT BHEIIHUX YCJIOBUH
(remnieparypa, pH), 9TO BbI3bIBAET HEOOXOAUMOCTD
MO POGHOrO UCCIEAOBAHUS IIPOLIECCA
reuieo6pa3oBaHus.

B 1aHHOI paboTe O6BIIN N3YUYEHBI 3aKOHOMEPHOCTH
MPOTEKAHUSA IIPOLIECCOB I'eJIE0O6PA30BAHUA B
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where N(g, p,) is a dependency, A(T) is an empirical
constant, which is dependent on specifics of steel
performance at different temperatures. This constant
can vary within the wide range and lead to a change
in the number of tripping operations from 5 at
temperature — 30 °C to 250 at temperature 120 °C.

Obtained dependencies make possible to determine
tendencies of the impact of different factors on coiled
tubing strings lifetime and get recommendations on
identifying workover rig parameters and operation
modes features during heavy oil production at high
temperatures. Together with the existing method of
quick determination of remaining lifetime under field
conditions the application of obtained results enables
engineers to set CT strings operation modes more
reasonably when performing workover operation and
using CT strings for wells with super-viscous oil.

DEVELOPMENT OF DIVERTER COMPOSITION ON THE
BASIS OF ALUMINUM POLYOXYCHLORIDE FOR EOR
OPERATIONS IN LOW-PERMEABILITY RESERVOIRS

L. Magadova, K. Potesbkina, Research and
Development Center “Oilfield Chemistry”,
Gubkin Russian State University of Oil and Gas

The oilfields in Russia are being developed with a
flooding method which maintains formation pressure
and provides high recovery rate. However, there is
a difference between oil production operations in
different complex nonuniform formations with
different permeabilities — the injected water invades
formation areas with higher filtration characteristics
thus leading to creation of flooded-out regions while
low-permeable layers are left untreated.

In order to improve sweep efficiency in low-
permeable reservoirs it is necessary to create a
diverting boundary at a remote distance from
the injection well. That is why there are certain
requirements for the injection fluids: a wide viscosity
range and long duration of gelling process.

Research and Development Center “Oilfield
Chemistry” developed EOR compositions based on
aluminum polyoxychloride, carbamide and additional
agent — hydrolysis speed controller for application in
terrigenous reservoirs at a wide range of formation
temperatures. These compositions are low-viscosity
molecular solutions that are characterized by long
induction period of gelling process but its efficiency
depends on the external conditions (temperature,
pH balance). This requires detailed research of gelling
process.



Pa3pabOTAHHBIX CUCTEMAX IIPH PA3TUYHBIX
TEMIIEPATYPAX U COAECPKAHNU COJIEN B UCIIOJIb3YEMBIX
COCTaBaXx.

Ha 0CHOBaHMU OJyYEHHBIX UCCIEJOBAHUI
ObL1a pa3paboTaHa U NPEIJIOKEHA TEXHOIOT U
BBIPABHUBAHUS NPODUIISI HPUEMUCTOCTHU B
HU3KOIIPOHUITAEMBIX KOJUIEKTOPAX C UCIIOIb30BAHUEM
OKAUMJISIIONIMX 3AKAYE€K BOAOPACTBOPUMOTO
HOJUMEPA JIJI51 CHUDKEHUSI PA3MBbIBA PA3PAOOTAHHOU
KOMIIO3UITHH.

UCCNIEAOBAHUE OCAJKOOBPA30BAHUA
MNP PACTBOPEHUN MOPOAbI TEPPUTEHHbIX
KOJIIEKTOPOB BO ®TOPOCOAEPKALLNX
KUCJTIOTHbIX COCTABAX

3.P. Jaeaemoes, M./T. Ilaxomoes, /1. A. Mazaooaa,
J1.D. Jasremuuna, HAYyuHO-00PAI0BAMENbHLIL
uenmp IIpomwicarosasn xumus», Poccuiickuii
zocyoapcmeennslii ynugepcumem nelpmu u 2a3a
umenu .M. I'yoxkuna

KncnorHas 06paboTKa SKCIUTYaTALIMOHHBIX
CKBa’KMH B HACTOSIIEE BPEMS ABJIAETCS HANOOIEE
BOCTPEOOBAHHBIM METOAOM MHTEHCU(PUKAITUU
HEPTEUIBIEUYEHU, YTO OOYCIOBIEHO IPOCTOTON U
JOCTYITHOCTBIO TEXHOJIOTUI, OTHOCUTENBHO HU3KUMHU
3aTPaTAMU METOAA.

B ocHOBE KUCTIOTHBIX COCTABOB JISI BO3ACUCTBHS
HAa MUHEPAJIBI TEPPUTEHHOIO IIACTA: KAPKACHBIE
U CJIOUCTBIE CUJIMKATDI, KAK [IPABUJIO, UCTIOIb3YIOT
(PTOPUCTOBOAOPOSHYIO KUCTIOTY WM €€ CONMU. OFHAKO
MPU IPOTEKAHNHU XUMHUUYECKHUX PEAKIINN C yIACTHEM
HF 06pa3yIoTcs pa3nruaHble IPOAYKTHIL, KOTOPBIE
CITIOCOGHBI BBINAJATH B OCAJ0K, KOJIbMATUPYS ITOPEI
Npu3a60THOI 30HBI I1JIACTA, YTO, B CBOIO OYEPE/Ib,
MOJKET 3HAYUTENBHO CHU3UTD 3(P(PEKTUBHOCTD
KHUCJIOTHOHM OOPA6OTKU.

Kak n3BeCTHO, U36€XaTh OOPA30BAHHUS OCA/IKOB
B IIPOLIECCE PACTBOPEHMA ITOPOJBI TEPPUTEHHBIX
KOJUIEKTOPOB ITPAKTUYECKH HEBO3MOXKHO. OJTHAKO
NOAPOOHOE UCCIEJOBAHUE JAHHOTI'O IIPOLIECCA
JUIS YCTAHOBJIEHH ST OCHOBHBIX 3aKOHOMEPHOCTEN
MO3BOJINT YIPABIATH €TI0 IPOTEKAHUEM U
NPEJCTABIAECTCA BAKHBIM 3TAIIOM ITOBBIIIEHUA
3(pPEKTUBHOCTH KUCIIOTHBIX OOPAOOTOK.

B 1aHHOM paboTe IPECTABIEHBI PE3YJIBTATHI
UCCJIENOBAHMA PACTBOPEHUSA IIOTUMUKTOBON
TEPPUTEHHOH OPOJbI B PA3ITMYHBIX
dropcopepKAMUX KUCITOTHBIX COCTABAX.
Hccie1oBaHO BIUSHUE OCHOBHBIX (DAKTOPOB Ha
IPOLIECC PACTBOPEHUS: TEMIIEPATYPA OOPAOOTKH,
BpPEMS BBIIEP)KKH, BUJT U KOHLIEHTPALTAA
PTOpCoAEPKAMErO PEATEHTA, KOHLIEHTPALIUA
COJIAHOM KMCJIOTHL I1pH n3ydeHnu rporecca
PacTBOPEHMUA KEPHOBOI'O MATEPUAJIA UCIIONIb30BAIN
I'PABUMETPUUYECKUN METOZ, PEHTIEHOMA3OBBIA
ananun3 1 UK-CrieKTpOCKONHUIO, 4 TAKXKE
PEHTTEHOMIYOPECIIEHTHBIN aHAIN3 OTPA6OTAHHBIX
PacTBOPOB KHUCJIOT.

PacTBOpEHMEe N3y4aiv C UCIIOJIb30BAHUEM
SKCTPATUPOBAHHOI IE3MHTEr PUPOBAHHO TOPOJLL P

DRF RACTURING AND
» N . \ A D

TECHNOLOGIES

The paper investigated the gelling process behavior
in developed fluids at different temperatures and
salinity of the applied compositions.

On the basis of conducted research the paper
proposes the technology of conformance control in
low-permeable reservoirs using water-soluble polymer
injection along the drainage boundary for reducing
composition wash-out.

INVESTIGATION OF SEDIMENTATION IN CASE
OF TERRIGENOUS RESERVOIRS DISSOLUTION IN
FLUORINATED ACIDS

Z. Davletov, M. Pakbomouv, L. Magadova,

L. Davletshina , Research and Development
Center “Oilfield Chemistry”, Gubkin Russian
State University of Oil and Gas

At present time acid treatment in producing wells
is the most popular stimulation method. The reasons
for this are technology simplicity and availability and
relatively low costs.

The main agents in acid composition for treating
terrigenous formation minerals (framework and layer
silicates) - are usually hydrofluoric acid and fluorides.
However, during chemical reaction with hydrofluoric
acid different products develop. These products can
precipitate in formation thus filling in bottomhole
zone pores resulting in significant reduction of acid
treatment efficiency.

It is known that it is almost impossible to eliminate
precipitation during terrigenous rock dissolution.
However, it is necessary to conduct detailed analysis
of this process for determination of basic principles.
This analysis is an important stage of acid treatment
improvement as it will provide the opportunity to
control dissolution process.

This paper presents the results of analysis of
polymicticterrigenous rock dissolution in different
fluorinated acid compositions. The authors conducted
analysis of the influence of main factors on dissolution
process: treatment temperature, reaction time, type
and concentration of fluorinated agent, concentration
of hydrochloric acid. During analysis of dissolution
of core material the following methods were used:
gravimetric method, X-ray phase analysis, infrared
spectroscopy and X-ray fluorescence analysis of used
acid solutions.

Dissolution was analyzed using extracted and
desegregated rock samples. Concentration of
hydrofluoric acid was within the range 1-3% wt, HCI
content — 0—18% wt. Time of reaction between acid P
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TEXHOJIOI'MU

Konuenrpanusa HF n3amMeHsanach B JUAIIa30HE

1-3% macc., conepkanue HCl — 0—18% macc. Bpems

BBIJIEPKKH KMCJIOT C TIOPOJIOU COCTABIISLIIO

ot 1 1o 8 wacos rpu 20-80 rpagycax Llenbcus.
OnpeneneHo, YTO HOBBIIIEHNE TEMIIEPATYPHI,

IPOAOJIKUTEIBHOCTH OOPA6OTKHU, KOHIICHTPALTUH

(PTOpCoAEPKAIUX PEATEHTOB IPUBOIUT K

YBEINYEHHIO PACTBOPUMOCTH MNOPOALL BMecCTe € TEM

CHWI>XCHHUC CTCIICHU KPUCTAJUVIMYHOCTU 1 OTHOIICHW A

Si/Al B pacTBOpPAaX KMCJIOT OCJIE B3AUMOJICHCTBU S
C IIOPOJOU YKA3BIBAET HA IIPOTEKAHUE OCAXKICHUA
IIPOAYKTOB PEAKIIUI.

CpaBHUTEJIbHBIN d4HAJIN3 PACTBOPAIOIINX
CIIOCOOHOCTEN COCTABOB HA OCHOBE IIJIABUKOBOU
KUCJIOTBL U (PTOPUJA AMMOHUS HE BBISIBUI
CYILIECTBEHHDBIX PA3/IMYNHI MEXY HUMHU 110
3HAYEHUAM PACTBOPHUMOCTEN U CTEIICHEN
KPUCTAIUIMYHOCTH. B TO k€ BpeMsI OOHAPYKEHBI
00J1€€ BBICOKHE OCAIKOYAEPKUBAIOMUE CBOMCTBA
KHUCJIOTHBIX COCTABOB Hd OCHOBE (PTOPH/Id AMMOHUSA
IO CPABHEHHUIO C CUCTEMAMH, copepKamumu HE.

INoBbIITIEHNE KOHIIEHTPAIUU COMAHON KUCIOTHI
B IIPUCYTCTBUU (DPTOPCOAEPKAIIETO PEATEHTA
WHTEHCU(PUITUPYET MPOLECC PACTBOPEHHUS ITIOPOABL:
HAOIIONAETCA POCT PACTBOPUMOCTU KEPHOBOT'O
MaTepUaIa, IPU TOM HPOUCXOANUT CHUKEHHE
CTENEHU KPUCTAJUTUIHOCTH OOPA6OTAHHON MOPOABI
Y YMEHBIIIEHUE OTHOIIEHUA Si/Al

OcaJiKy, TOJIyYEHHBIE ITPH OXJIAKJEHUHU
OTPabOTAHHBIX PACTBOPOB KUCJIIOTHBIX COCTABOB,
HCCJIEJOBAHDI C ITOMOIIBIO PEHTTEHO(PA30BOIO
aHanu3a u UK-cnekrpockonuu. OIpeAeseHo,
4TO OCHOBHBIMH (PA3AMH OCA/IKOB ABJIAIOTCS
reKCa(PTOPCHUIIMKATDL, T€KCAMDTOPATIOMUHATEI U
KPEMHE3EM.

COBPEMEHHOE BbICOKOTEXHOJIOTMYECKOE
OBOPYOBAHMUE A1 BHYTPUCKBAXXUHHbIX U
FEO®U3NYECKNX PABOT C UCNOJIb30OBAHUEM
KOJNITIOBUHIOBbIX YCTAHOBOK

H.A. Tepewro, C3A0 «Hogunxa»

B nipesenTanuu nogpooHO NPEACTABIEHEI
TEXHUYECKHUE XAPAKTEPUCTUKHU U TEXHOJIOTUUECKHUE
BO3MOKHOCTH CJIEAVIOIINX BUIOB OOOPYAOBAHNA,
paspadoraHHOro B Kb C3A0 «HOBUHKA»:

1. O60pynoBaHUS [J1s1 HAIIPABJICHHOI'O OYPEHUS
(CHBE89-76M u CHB89-76T, CHB89-73M);

2. O60pyIOBaHUs /1S YBEIUYECHU S IPOXOIKHU
T'UOKOI TPYOBI;

3. BBICOKO3((HEKTUBHOTO 6YPOBOI'O MHCTPYMEHTA
(oo,

4. O60pyAOBAHUA 15 CITYCKA F€O(PHU3UIECKUX
MIPHUOOPOB B CKBAKUHY;

5. KabeJbHBIX I'OJIOBOK, B TOM YUCJIE C
BO3MOKHOCTBIO [IPOMBIBKH;

6. Kowmruiexkca s ocHamenus THKT
reo(pU3NYIECKUM KabeslIeM. ©
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and rock was from 1 to 8 hours at temperature
of 20—-80°C.

It is defined that increase in temperature,
treatment time, concentration of fluorinated
agent lead to rock solubility enhancement. At the
same time decrease in crystallinity degree and Si/
Al ratio in acid solutions after treatment indicates
precipitation of reaction products during treatment.

Benchmarking analysis of dissolving ability
of compositions based on hydrofluoric acid and
ammonium fluoride concluded no substantial
difference between these compositions in
solubility and crystallinity degree. At the same time
it was discovered that acid compositions based
on ammonium fluoride have higher sediment
suspension properties as compared to compositions
with HF.

Increase in concentration of hydrochloric acid in
the presence of fluorinated agent stimulates rock
dissolution: such increase leads to a growth of core
material solubility, decrease in crystallinity degree of
treated rock and decrease in Si/Al ratio.

Sediments developed during precipitation of used
acid compositions were investigated with X-ray
phase analysis and infrared spectroscopy.

It was defined that the main sediment fractions
are hexafluorosilicates, hexafluoroaluminates
andsilica.

ADVANCED HIGH-TECH EQUIPMENT FOR WELL
INTERVENTION AND LOGGING OPERATIONS WITH
THE APPLICATION OF COILED TUBING UNITS

I. Tereshko, Novinka, CJSC

The presentation demonstrates technical
specifications and technological capabilities of
the following types of equipment, developed in
Novinka, CJSC:
1. Equipment for directional drilling (construction
regulations: CHB89-76M u CHB89-76T, CHB89-
73M)
Equipment for increasing coiled tubing speed.
High-efficient drilling tools (bits).
Equipment for running logging tool in hole.
Cable heads, including cable heads suitable for
cleanout.
Equipment for installation of logging cable inside
the coiled tubing. ©
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[TPAKTHUKA. CJIOBO 3AKA3YUNKY

¥ HacC CNOXXHbIEe CKBAa)XMHbI, Tpeoyloume
BbICOKOTEXHOJNIOrM4YHOro cepBMca

We Have Complicated Wells That
Require High Technology Services

Kypran «Bpems xonmroourza» becedyem
C 8E0YUUMIU CREUUATIUCINAMU KOMNAHUL
HOBATOK> Hearom I'enHnadvesuyuem
Kawmanosoim, hauanoHukom ynpasienius
BHYMPUCKBANCUHHBIX PadOm, u Aropeem
AnercanoposurememernKo8oiMm, HaUaAIHUKOM
ynpaenenus cynepearisunza.

Beceda npoucxooum 6 kyayapax 16-ii
MedsxncoyrapooHoll HaYuHO-NPAKMULECKOL
KongeperyuL <KonmroobuH206bLe MexHOoI02UL,
T'PIT, 6HYMPUCKBANCUHHBLE PADONbL>.

Bpems konTroouHra: UBan lTeHHAThE€BHY,
AHApenr AJIEKCAHAPOBHY, IO3HAKOMBTE HAIITHUX
yurareaed ¢ komnanuen <HOBATDK».

HBan Kamrranos: Komnanuu <HOBATOK» yxxe
JIBA/IIATH JICT. DTO HE3ABUCHUMBIH IPOU3BOJUTEID
rasa B Poccuu. V KOMITAaHUH JICBSITh JOYCPHUX
IOOGBIBAIOIINX 00IeCcTB. OCHOBHOE OTINYNE
«HOBATDK» OT APYIHX — 3TO YACTHAA KOMITAHUS,
3aHHUMAIONIASICS IOOBIYCH I'A32 U TA30BOT'O
KOH/ICHCAT4, BOCHOBHOM Ha fIMaJjie, HACTPOEHHAs
Ha OIITUMAJIbHBIE TEXHOJIOI'MY 1 UTHHOBAITHUH B
06JIACTU BHYTPUCKBAKUHHBIX PAOOT, B TOM YHCJIE

B 4acTy BHYTPUCKBaXXMHHbIX paboT y Hac Npom3BoanTCs
MHoroctagnHbin PI1, npu KOTOpoM akTUBHO

NCronb3yeTcsd KONTIOOUHT.

As regards well intervention, we make active use of coiled
tubing while performing multistage hydraulic fracturing.

TEXHOJIOI'MH, KOTOPBIE IPEACTABJICHDI B IDOIPAMME
HBIHEITHEN KOH(MEPEHIIUN. BObIIas 9acTb 3TUX
TEXHOJIOI'MH y2KE UCIOJb3YyeTCA B KOMITAHUU. B yacTu
BHYTPHCKBAKUHHBIX PA0OT Yy HAC MPOU3BOANTCS
MHOrocraaurnpi I'PIT, Ipy KOTOPOM aKTUBHO
UCIIOJIb3YETCS KONITIOOMHT. BOJTBITMHCTBO ONEPALIAH
MIPOU3BOAUTCA HA TUOKOU TPYOE, B YACTHOCTH,
OTKDBITHE MY(PT KJIATTAHA 3aKPBITHSA IJIACTA — MBI
UCIIOJIb3YEM TAKOE 3aKAHYUBAHUE HA [IPOEKTE
«Iman-CIII», 9TO6BI COXPAHUTD (PHUIIBTPAIUOHHBIE
€MKOCTHBIE CBOYCTBA KOJIJIEKTOPA. B Apyrux
npoekTax Mbl ucnonb3dyeMm 'HKT B mponjeccax
OCBOEHM A CKBAKUH, IIPOMBIBOK U T.II.

AHgper [leMeHKOB: Bee fouepHue oomiecTsa
Jno6piBaromei kommnanuu «<HOBATOK» padoraror
Ha TeppUTOpUH SIMano-HeHeKoro aBTOHOMHOI'O
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The Coiled Tubing Times Journal bas
interviewed the leading experts from NOVATEK
Company lvan Gennadievich Kashianouv, Head
of Well Intervention Department, and Andrey
Aleksandrovich Demenkov, Head of Supervision
Department.

The interview was held on the sidelines of
the 16" nternational Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference.

Coiled Tubing Times: Ivan Gennadievich,
Andrey Aleksandrovich, could you, please,
introduce the NOVATEK Company to our
readers?

Ivan Kashtanov: NOVATEK has been on
the market for as many as twenty years. It is an
independent Russian gas producer. The company has
nine producing subsidiaries. Unlike other companies,
NOVATEK is a private company which produces
gas and gas condensate and focuses on the best
available technologies and innovations in the sphere
of well intervention, including the technologies
to be presented at this conference. Our company
has already started applying most of
such technologies. As regards well
intervention, we make active use
of coiled tubing while performing
multistage hydraulic fracturing. We
apply coiled tubing for the most of our
operations, in particular, for opening
the sleeves of formation shut-off valve.
Such type of well completion is used
within the framework of Yamal LNG
Project in order to preserve the filtration and storage
properties of the reservoir. Coiled tubing is also used
in other projects, including well development, well
cleanout operations, etc.

Andrey Demenkov: All subsidiaries of the
NOVATEK Company perform their activities in the
Yamalo-Nenets Autonomous District. Having no
service units, we outsource the services of third
parties.

Coiled Tubing Times: What does NOVATEK
require from its third party contractors? What
criteria are used in their selection?

Andrey Demenkov: Naturally, it is a competitive
procedure with open tendering. At the first stage, we
perform analysis of the qualifications and technical



OKkpyra. CepBUCHBIX NOAPA3JAEAECHNUN Y HAC HET.
MBbI IIPUBJIEKAEM BHEITHUM CEPBUC.

Bpems korTroouHTa: I1o KaKOMY IPUHITHITY
«HOBAT3K> npuIiIamaeT CCOpOHHHUX
HOAPATINKOB? KAKOBBI KpHTEPHH OTOOpa?

AHpapen JIeMeHKOB: DTO, ECTECTBEHHO,
KOHKYPEHTHBII OTOOP. OOBABISETCSI OTKPBITHIA
TeHzaep. Ha mepBoM aTane npoBOJUTCS
OPEABAPUTEIbHAS KBATUPUKAIIHS HOAPSTIUKOB —
OLIEHUBAIOTCH UX TEXHUYECKHUE BO3ZMOKHOCTU.

V HAC €CTb ONPEAETIEHHAS CUCTEMA OLIEHKH
MOTEHIUANBHBIX NOAPAAYUKOB. I10CIIE MPOXOKIEHUA
OLIEHKH U ayJJUTA CEPBUCHAA KOMITAHU S BKJIIOYAETCS
B CIIMCOK KBAJTM(PUITPOBAHHBIX NTOJIPSATUNKOB 1
MPUTTTAIIAETCA JJIS y9ACTHA B KOHKYPCHBIX TOPrax.

Bpemsa korTro0nHIra: KakoBbI KpUTEPHH
JIJIS1 BKJAIOUYEHH A B TAKOHM CITUCOK? Ha uTo
oOpanraeTcs BHUMAHHE B IIEPBYIO OY€PEIb:
HA TO, KAKHMH T€XHOJIOTHsIMH BJIa/I€eT
HOAPATIHNK, HA TO, KAKHM O0OPYyJTOBAaHHEM
oo0azaer?

Angaper leMeHKOB: B Tpe60BaHUAX €CTh
HECKOJIBKO Pa3/eJIOB. ECTECTBEHHO, ONBIT PA6OTEI
MO JAHHOMY HAIIPABJIEHHIO JOJIKEH COCTABIIATD HE
MEHEE OIPEJIEIEHHOIO KOJIMYECTBA JIET. OOSA3aTENBHO
COOTBETCTBHE TPEOOBAHUAM
10 6€30MIACHOCTH IPOBEACHUS
PaboT. BaskHA KOMIIJIEKTALIUS — IO
0060PYAOBAHUIO, IO IEPCOHANY. [TO
KoMy BUy cepruca — no 'HKT,
no I'PIT no KPC nnu o gpyrum
HAMPABJIEHUAM — B KOMITAHUU
pPa3paboTaHbl TPEOOBAHUS,
MO3BOJIAIONIUE IIPOBEPUTD
HOAPASINKA HA COOTBETCTBUE: TAK
HA3bIBAEMBIE KBAJTM(PUKAITUOHHBIE
KPUTEPHH.

Bpems koaTroo0uHIa: O4eBHIHO, TAKOM IIOAXOI,

II03BOJIHJI BBIJE/JIUTD I'PYIIITY NOAPASIUKOB,
COOTBETCTBYIOIUX TpeboBaHuAM <HOBATIK»?

Angaper JleMeHKOB: /14, y HAC CJIOKHJICA ITYJI
HOAPAINKOB.

Bpems korrroouHra: Kakoe rounoe
omnpenegaeHue!

HNBau Kanrranos: OpHITHATBHO 3TO
Ha3bpIBaeTcsa «CIHCOK KBATH(DUITHPOBAHHBIX
HOAPATINKOB>. TAKO¥ CIIHCOK ¢c(hOPMHUPOBAH IO
KasKJO0H yCIyTe, IO KAXKIOMY CEPBHCY.

AHaper JJeMeHKOB: DTO CITMCOK
BBICOKOKBAJIN(PUITMIPOBAHHBIX ITOJPSATUHNKOB,
KOTOPBIE NIPAKTUYECKHY BCET/A IIPUIJIANIAIOTCS HA
Tenjep. CIIMCOK €XXErOHO OOHOBIIAECTCS U IIPH
HEOOXOAMMOCTH JOIIOJIHSETCS, €CIN B I10JI€ HAIIETO
3PEHUS IIONA1AI0T HOBBIE CEPBUCHBIE KOMITAHUH. DTO
OTCJIEKUBAECTCS 10 KAKJTOMY CEPBUCY.

Bpems korrroounra: Y <HOBATOK» B

KAa4€CTBEC ITOAPATINKOB BBICTYIIACT OOJIBIIIe }

capacity of the contractors. We have a certain system
for assessing potential contractors. Upon such
assessment and an audit, a service company is put on
the list of qualified contractors and gets an invitation
to tender.

Coiled Tubing Times: What are the criteria
for being included in this list? What are the
priorities — the technologies the contractor is
using, or the equipment it possesses?

Andrey Demenkov: We have a number of
requirements. Certainly, there should be a certain
period of the operational background. Compliance
with safety requirements is also a must. All the
necessary equipment and staff are to be in place.
Each type of services, whether related to coiled
tubing, hydraulic fracturing, well workover or other
activity, is connected with a set of requirements,
which enables the company to ensure that the
contractor meets the so-called Eligibility Criteria.

Coiled Tubing Times: Such approach must
have allowed NOVATEK to find a group of
contractors with the necessary qualifications,
right?

Andrey Demenkov: Yes, we have a pool of
contractors.

Mocne NnpoxoXxaeHWs OLEeHKM U ayamTa cepBMcHasn
KOMMaHWs BKJIIOYAETCSA B CMMCOK KBaNU@PULMPOBaHHbIX
noapsAYNKOB M NpUrNallaeTcs Ans y4actus B
KOHKYPCHbIX TOpPrax.

Upon such assessment and an audit, a service company
is put on the list of qualified contractors and gets an
invitation to tender.

Coiled Tubing Times: There couldn’t be a
more suitable term for them!

Ivan Kashtanov: In official terms it is called the
List of Qualified Contractors. Such lists have been
made for each type of services.

Andrey Demenkov: It is a list of highly qualified
contractors which are almost sure to be invited to
tender. The list is updated on an annual basis and, if
necessary, is amended whenever we spot new service
companies. We are keeping track of new companies
for each of the services we need.

Coiled Tubing Times: Does NOVATEK have
more domestic or international companies
among its contractors?

Andrey Demenkov: In the course of a tender,
the same criteria are applicable to Russian and
international companies; however, international
contractors prevail in the sphere of high-technology
services.

Ivan Kashtanov: Everything depends on the type
of services. The contractors employed for drilling
or well workover operations are, for the most part, p
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OTE€YE€CTBEHHBIX CEPBHCHBIX KOMIIAHUH UJIN
MEXXIyHAPOJHBIX?

Anpapern JIeMeHKOB: 11 K POCCUICKHM, U K
33apyOEKHBIM KOMIIAHUSAM B IPOLIECCE TEHIEPOB
OPENBABIISIIOTCS OAUHAKOBBIC TPEOOBAHMUS, HO
B CErMEHTE BBICOKOTEXHOJIOI'MYHOT'O CEPBUCA
HOAPSAAYUKAMU CTAHOBSITCS OOJIBIIE BCE-TAKU
3apyOEKHBIC KOMITAHUU.

HBan KamrraHoB: Bce 3aBUCHAT OT TUNIA YCIIYTH.
Ecnu ato 6ypenue win KPC, To ogpsiTduKOM
NPAKTUYECKHU BCETTA BBICTYIIAET POCCUMCKAS
KOMIAaHUS, 2 €C/iv 3TO yeayru no 'HKT wnu I'PIT, To
371eChb 50:50 — 3apy6EKHBIE M OTECYECTBEHHBIE.

Bpemsa konTroonHra: Kak BB OTHOCHTECH
K HJee CO3TaHUA KPYITHOH O0'heITHHEHHOMN
POCCHHICKOM CEPBHCHOM KOMIIAHHUH, HEA
KOTOPO¥ aKTHBHO OOCY KJA€TCA HAa CAMBIX
PAa3HBIX YPOBHAX?

AHaper JIeMeHKOB: JINYHO MO€ MHEHUE — UJIes
HETI0XaA. HO HACKOJIBKO TaKas KOMITAHUA CMOXET
KOHKYPUPOBATh, CKAKEM, CO «IIImoMbepxke», y
KOTOPOI MHOXKECTBO UCCIENOBATENBCKUX CTPYKTYD,
WHHOBAUI? Ha MPAaKTHUKE MOXKET OBITh IOTPAYEHO
MHOTI'O BDEMEHH U CPEJICTB, 1A U TOTOB JIN KTO-TO
HOAAEPKATh TAKYIO KOMITAHHIO (PUHAHCOBO. Benib
Ta e «ImoMbepske» TPATUT OTPOMHBIE ICHBI'Y HA
Pa3pabOTKU U HOBBIC TEXHOJIOI'UH.

Bpemsa konrTrioo0mnHra: Kak Hi3MeHHJI1ach
noauTuka <HOBATOK> B yCc1o0BHAX
CEKTOPATBHBIX CaHKI_[I/Iﬁ H HEBBICOKHX IICH HAa
HedTH?

Angper leMeHKOB: [IpUHATA CTpaTErus
Pa3BUTHA KOMIIAHWU Ha rtepuof 1o 2030 roxa.

Ona ony6IMKOBaHa Ha carite. Ho eciii TOBOpUTh
O CEKTOPAJIBHBIX CAHKIIUAX, TO y HAC IIPOU3OMIENT
HEOOIBIION PA3BOPOT B CTOPOHY POCCUMCKUX
MPOU3BOAUTEJIEN B YACTU 3AMEIIEHUA YCIYT U
060pYAOBAHUA, TIE 3TO BO3MOXKHO. B yacTHOCTH,
Y HAC IIPOM3OIILIO 3AMEMEHNE 3aPYOEIKHBIX
NPOU3BOAUTEIIEN HA POCCUMCKUX B CETMEHTE
BHYTPUCKBAKMHHOI'O 000pyoBaHus 11t MI'PIT.
[TepBOHAYAILHO MBI UCIIOIB30BAJIM OOOPYIOBAHUE
KoMnaHuU JImomMoepxe», «XambypTOH», HO B
HACTOAIIEE BPEMSA ITIOCTABKU MY(PT U 3JIEMEHTOB
3axkaHuyuBaHua MI'PII 11 HAC OCyIIECTBAAET
POCCUIICKAst KOMITaHU «3eHUT» U3 KpacHospcka.

BpeMs KONTIOOHMHTA: AIEKBATHO JIU KAYECTBO
3TOr'0 O0OPYyTOBAHUA?

AHgper [JeMeHKOB: KauecTBO HE YCTyIIaeT
Ka4eCTBY TOT'O OO0PYAOBAHHA, KOTOPOE
MIOCTABJIAJIOCH 3aPYOEKHBIMU KOMITAHHAAMMU.

Bpemsa KOaTroOnHTa: KaKOBBI IMOAXO0/IBI BAIIICH
KOMIIaHHUH K BOIIPOCAM UMIIOPTO3AMEIECHU A?

AHaper JeMeHKOB: Y HAC B KOMITAHUU HE CTOUT
BOIIPOC 3aMECTUTD BCE JIIOOOM 1IeHOU. EC/IN 4TO-TO
YYBCTBUTEJIBHO JJIsI HAC C TOYKU 3PEHUSI CTOUMOCTH,
TO MBI IIBITAEMCS PACCMATPUBATH BO3MOXKHOCTb
UMIIOPTO3aMeneHu . EC/IM Ka4eCTBO aHAJIOTUYHO
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Russian companies, while with coiled tubing or
hydraulic fracturing services we have a 50:50 split
between international and domestic contractors.

Coiled Tubing Times: What do you think
about the idea of establishing an integrated
Russian service company which is being given
full consideration at all levels?

Andrey Demenkov: As for me, I like the sound of
it. However, will such company be able to become a
rival, say, to Schlumberger with its variety of research
units and innovations? In fact, it may require too
much time and too many funds, and there is no
guarantee there will be any sufficient financial
support. After all, Schlumberger invests a vast
amount of money in new projects and technologies.

Coiled Tubing Times: What has changed in
the policy of NOVATEK in the view of sectoral
sanctions and a decrease in oil prices?

Andrey Demenkov: The company has approved
its corporate strategy for the period of up to 2030. It
has been published on our web-site. As regards the
sectoral sanctions, we have turned towards Russian
manufacturers in order to find substitution for some
services and equipment, where it seems possible. For
example, we have chosen Russian manufacturers
of downhole equipment for multistage hydraulic
fracturing over the foreign ones. Initially, we used
the equipment produced by Schlumberger or
Halliburton; today, our supplier of collars and well
completion components is the Russian company
“Zenit” from Krasnoyarsk.

Coiled Tubing Times: Are you satisfied with
the quality of such equipment?

Andrey Demenkov: In terms of quality, this
equipment is on a par with the equipment we bought
from foreign suppliers.

Coiled Tubing Times: How does your
company handle the issues of import
substitution?

Andrey Demenkov: Our company has no
intention to replace all imported equipment at any
cost. We consider options for import substitution
where there arise issues of value sensitivity. If the
quality of a foreign rival product is the same or
higher as compared to domestic products, we still
give preference to the former. We give a great deal
of thought to import substitution. Our company has
made it a practice to opt for domestic equipment and
cost cutting, whenever possible, but we have never
planned to replace everything we import just for the
sake of replacing.

Ivan Kashtanov: What really matters is to
avoid the deterioration of quality as a result of
unreasonable import substitution.

Coiled Tubing Times: You have chosen a
thoughtful approach. Does the NOVATEK
Company have any plans to create its own



WJIH KAYECTBO 32PYOEKHOTO aHAJIOT'A BBIIIIE, TO MBI
MOKA OT/IA€M IPEAIOUTEHUE 3APYOEKHBIM OMITUAM. Y
Hac ugeT B[IYMLII/IBOC 3dMCUICHUC. B komMmanuu ectp
YCTAHOBKA HA IIPEUMYILIECTBEHHOE UCIIO/Ib30BAHUE
OTEYECTBEHHOI'O OOOPYNOBAHHUS U YICIIEBICHUE
PaboT, I7I€ 3TO BO3MOKHO, HO HE CTABUTCS LIETIb
3aMECTUTDH BCE UMITOPTHOE HA CTO ITPOLIEHTOB.

HBaH Kanrranos: CaMOE€ IJTABHOE — YTOOBI
HE YXYAIINIOCh KAYECTBO IIPU OE3YMHOM
UMIIOPTO3AMEMIEHNUN.

BpeMs KOITIOOHHTIA: DTO OYEHB PAa3yMHBIH
noaxoa. He rntaHHpyeT JTH KOMITAHH A
«<HOBATJK> cO3/1aTh COOCTBEHHBIEC CEPBHCHEIE
IOAPAa3AEICHH A A1 BBIIIOTHEHU A CAMBIX
BOCTPEOOBAHHBIX PAGOT?

HBan Kamrranos: ICTOPUYECKH Y KOMITAHUH
«HOBATOK> He 6bI710 COOCTBEHHBIX CEPBUCHBIX
NOJPA3JETIEHUN IO BHYTPHUCKBAKUHHBIM
pa6oTtam — no 6ypenuto, KPC, I'PI1.. M1 mOoKa 3TOT
BOIPOC JIJIg HAIIEX KOMIIAHHUH HE AKTYaJIEH. Y HAC
JIOCTATOYHO CJIOKHBIE CKBA’KMHBI — B OCHOBHOM
3TO TOPU3OHTAJIBHBIE CKBAKUHEI C
OONBITUMH OTXOAMH OT YCThA. OHU
TPEOGYIOT BBICOKOTEXHOJIOTMYHOTO
CepBUCA.

service units for the works which are most in
demand?

Ivan Kashtanov: Historically, the NOVATEK
Company has never had its own service units for
well intervention, including drilling, well workover,
hydraulic fracturing... It is still not a matter of current
interest for the company. We deal with complicated
wells which are mostly horizontal extended-reach
wells. They require high-technology services.

Coiled Tubing Times: There seems to have
been information on NOVATEK setting a
record in the figures of well depth.

Ivan Kashtanov: It is true. The drilling depth
record was set during realization of a unique
Yurkharovsky Project. We were drilling wells
coming from the shore under the Gulf of Ob, with
significant deviations and depth figures. During
those operations, service companies set a number of
Russian records in terms of well depth.

Andrey Demenkov: We mean records for on-
shore drilling.

Y HacnpeT BAyM4YMBOE 3aMeLleHUNE. B koMnaHum ecTb
YCTaHOBKa Ha rnpenmyuiecreeHHoe 1Ucrnojib3oBaHUe

orte4yecTtBeHHOIro oGopy,uosaHma nyaewesneHume

Bpems korrroounra: Ilomuurcs,
ObLIa HH(OPMAITHUA O TOM,

910 B KOMIIaHUH <HOBATDK>
YCTAHOBJICH PEKOP/, IO ITTyOHHE
CKBa>KHHBI.

HBaH Kanrranos: [[a. DTOoT
peKop/ 6bLT TIOCTABJIEH B IIPOLIECCE
peaNTn3anuy YHUKAJIbHOT'O
IOpxXapOBCKOro NpoeKTa. Ml 6ypuan
HECKOJIBKO CKBAKHH C ITIOOEPEKDSA
oz O6¢Ky10 1ydy. COOTBETCTBEHHO, IOJYIUIINCh
OOJIBIINE OTXOABI U INTyOMHBL TOr[ja CEPBUCHBIMUA
KOMMAHHUAMH ObLJIO IOCTABJIEHO HECKOIBKO
POCCUHUCKHUX PEKOP/OB MO ITTyOHHE.

AHgper [JeMeHKOB: PEKOPJIOB IO OYPEHUIO Ha
cyme.

HBan Kanrranos: Hammmu cOTpygHUKaAMUA
COBMECTHO CO CIIEITUATNCTAMU CEPBUCHBIX
KOMIIAaHHUH 10 3TOMY IIOBOJTY OITyOJIMKOBAHBI
CTaThy, B TY. 1101 rpudom SPE. OgHaKO CcO3/1aBaTh
COBCTBEHHBII CEPBUC HAIIE PYKOBOICTBO CUUTAET
HEIIEeCO0O6PA3HBIM, TOCKOIBKY OH HE OYAET
3arPYKEH. A BEICOKOTEXHOJIOTUYHBIC YCIIYTU
MIPEANOIATAIOT, KaK IPABUJIO, IIPHBJICYCHHE
MEXIYHAPOAHBIX CEPBUCHBIX KOMITAHUH C UX
r€OHABUTAITUE, HAKJIOHHO-HAIIPABJICHHBIM
OypeHHeM, IOTOTHBIM CEPBUCOM, 6YPOBBIMU
PacTBOPAMHU — HAITH CKBA’KMHBI B OCHOBHOM OYPSITCS
C pPaCTBOpAaMH Ha YIJTIEBOJJOPOIHOI OCHOBE. M osy
CTOJb CJIOKHBIE CKBAKMHBI, KOHEYHO XK€, TPEO6YETCS
COOTBETCTBYIOIIEE OOOPYJOBAHUE — OUYEHD CIIOXKHOE.

Anpaper JIeMeHKOB: /1 Ha/Ie)KHOE.

Bpemst korTroOuHIa: Kakue coBeTsI BBI ObI

JAATH OTCYCCTBECHHBIM CEPBHCHBIM KOMIIAHHUAM, }

paboT, rae 3To BO3MOXHO, HO He CTaBUTCA LieNb
3aMeCTUTb BCE MMMOPTHOE Ha CTO NPOLEHTOB.

We give a great deal of thought to import substitution.
Our company has made it a practice to opt for domestic
equipment and cost cutting, whenever possible, but we
have never planned to replace everything we import just
for the sake of replacing.

Ivan Kashtanov: Our experts together with
the representatives of the service companies have
published some articles in that regard, some of them
being SPE-marked. Nevertheless, our management
considers it unreasonable to establish our own
service units, as there is no guarantee of their full
capacity operation. Generally, high technology
services involve technical support from international
companies with their geological steering equipment,
directional drilling, drill-bit services and drilling
muds (our wells require oil-based muds). It goes
without saying that such complicated wells need the
matching sophisticated equipment.

Andrey Demenkov: And it should be reliable, too.

Coiled Tubing Times: What would you
recommend to the domestic service companies
which would like to give their international
rivals a run for their money?

Ivan Kashtanov: I would advise them to attend
conferences, including this Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference. The
two days of the conference give us an opportunity to
talk to contractors and clients and to find out what
they think and what they do, thus getting a glimpse p
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9TOOBI IOMOYb UM YCIICIITHEE KOHKYPHPOBATH
C MEKAYHAPOSHBIMH?

HBaH KanrraHoB: S 661 O6paTU/I UX BHUMAHUE
HA TO, YTO HY>KHO OBIBATb HA TAKUX KOH(PEPEHITUAX,
Kak 3Ta — «KonTIOOMHTOBBIE TEXHOMOTUY, ['PT1,
BHYTPHCKBAKUHHBIE PAOOTHD>. B TEUeHNE 1By X JHEN
MBI 3/IECh UMEEM BO3MOKHOCTD BBIC/TYIIATD KAK
HOJAPSAIUKOB, TAK U 3aKA3YUKOB, Y3HATh, O YEM OHU
JIyMAIOT, UYTO OHH JIEJIAIOT, 3AIVIIHYTh B OyAyIIee —
YTO HYKHO JIE/IATh. [IpOCIyIIaB IPOrpamMmy
MEPBOTO JHS KOH(PEPEHIINH, B YACTHOCTH, JOKIAbI
crenuaaucToB Komnanuu Weatherford m EBC, Mbl
YSICHUJIN, YTO MIAPOBBIE CUCTEMBI B TOPU30HTAIBHBIX
CKBa’KMHAX CTAHOBATCS YK€ BUEPAIIHUM JJTHEM
TEXHOJIOTUH U TENEPD MBI 6y/IEM CTAPATHCA HATHATD
T€ KOMITAHUH, KOTOPBIE
yuuiu Briepe. CoBeT: He
MNPOXOAUTE TE TAIIHL,
KOTOPBIE, YK€ NOHATHO,
OIrPaHHUYHUBAIOT OyAYIIHE
BO3MOKHOCTH. Heranek
TOT JJ€HB, KOTA IPUAETCA
O CTapOMy (POH[TY I€/IATh
nosTopHbIe I'PIT, npoBOAUTD
UHTEHCU(PUKAIINH, A
O4YE€Hb MHOTI'O CKBAKUH
B HACTOAIIIEE BPEMS
34KaHYHMBAETCA NOPTAMH
MTPII ¢ m1apoBbIMU
CHUCTEMAMU. Y HaAILICH
KOMIAHWH, K CHACTBIO, TAKON
(OHJ HE TPEBAIUPYET, U MBI
IUTAHUPYEM B OIH>KaIIee
BPEMS IEPENUTH HA COBDEMEHHDBIE 3AKAHYUBAHUSA —

C PEry/IMPyEMBIMH OTKPBIBA€EMBIMH/3AKPBIBAEMBIMHU
MY(PTAMH — UTO ITO3BOJIUT HAM B Oy YIIEM UMETH
OOJIBIIYIO BAPUATUBHOCTD IIPU IIOBTOPHOIM
CTUMYJIALIAN.

AHgper [JeMeHKOB: B riporiecce KoHpepeHNN
MBI IOHAJIN, YTO NIPEAJIOKEHHBIA HAM ATD JIET
Hazag MI'PIT nopraMy, rie COpachlBAIOTCS MIAPHI,
ABJIAETCS, HABEPHOE, TYIIUKOBBIM ITyTEM PA3BUTHSL.
MBI TEM CAMBIM UCKYCCTBEHHO COKPATUM KHU3Hb
CKBAXUH, [IOTOMY 4TO NOBTOPHLIN I'PIT HA 3THX
CKBAKMHAX [IEJIATH HE CMOYKEM HJIU KE CMOMKEM,

HO TEXHOJIOTUA IIPOBEJECHUS TAKUX PA6OT OyAET
3KOHOMMYECKH HELEJIECOOOPA3HOM. MBI COOUPaeEMCA
JIOBECTH JJO CBEZEHHA PYKOBOJCTBA KOMITAHUH, YTO
HY>KHO CPOYHO MEHATH IUIAHBI U IEPEXONUTD HA
OTKPBIBAIOIINECH /3AKPBIBAIOIINECH IIOPTBL DTO
HECOMHEHHAA [10J1b3a OT KOH(MEPEHIINU, KOTOPYIO MBI
TOJIYYHJIN.

Bpems KonTIOOHHTa: BbI 062 yuacTBOBaIH B
xoHbepeHIH <KOJITIOOHHIOBHIE TEXHOJIOTHH,
I'PII, BHYTPHUCKBaKHHHBIE PA0OTHI
HEOJHOKPATHO. YTO BBI MOKETE CKA3aTh 00
3BOJIIOITHH 3TOTO MEPONIPHUATHA?

HBax Kamrranos: KOHpEpEeHIIM B351/1a XOPOIIN
YPOBEHb. I IPUCYTCTBYIO HA HEH B IIECTOM Pa3s.

AHgaper [IeMeHKOB: fI-TO 1 Ha IIEPBLIX
KOH(PEPEHITUAX OBLL

62 Ne1 (055) Mapt/ March 2016

of our future and our prospects. Having listened to
the speakers during the first day of the conference,
in particular, the reports made by experts from
Wetherford and EWS, we discovered that application
of ball-activated systems in horizontal wells is
becoming a thing of the past, so we should make an
effort to catch up with the companies which are far
ahead. My advice is not to take steps which proved
to be limiting your future opportunities. You may
soon need your old well stock for another round

of hydraulic fracturing and well stimulation, while
today many wells are completed with ball-drop
fracturing assemblies. Fortunately, such wells make
only part of our company’s stock and we plan to go
ahead with modern methods of well completion

B npouecce KoH(epeHLWM Mbl MOHANW, YTO MPEASTOXKEHHbIN
HaM NaTb NeT Ha3ag MIPIN nopTamu, roe copacbiBaloTCs LWapbl,
AABNAETCS, HaBepHOe, TYNMMUKOBLIM NMyTemM pa3sntus. Mbl Tem
CaMbIM UCKYCCTBEHHO COKPaTUM XWU3Hb CKBaXXWH, MOTOMY YTO
NOBTOPHbIN [Pl Ha 3TUX CKBaXKMHaX Aenatb He CMOXEM UIn
e CMOXEM, HO TEXHONOrsa NPOBeAeHUsl TaKMX paboT byaeT

3KOHOMMYECKU HeLenecoobpasHom.

During the conference, we have come to realize that the method
of multistage hydraulic fracturing with ports initiated by ball-
drop is likely to be a dead-end. By using this method we shorten
the production life of a well because refracs at such wells will be
either impossible, or cost-inefficient.

with controllable shifting sleeves that will ensure
that we have a greater variety of options in case of
refracturing operations.

Andrey Demenkov: During the conference, we
have come to realize that the method of multistage
hydraulic fracturing with ports initiated by ball-drop
is likely to be a dead-end. By using this method we
shorten the production life of a well because refracs
at such wells will be either impossible, or cost-
inefficient. We are going to inform our management
that we will have to change our plans promptly and
start using opening/closing ports. This is how we
benefit from the conference.

Coiled Tubing Times: Both of you have
recurrently participated in the Coiled Tubing,
Hydraulic Fracturing and Well Intervention
Conference. What can you say about the
evolution of this event?

Ivan Kashtanov: The conference has made good
progress. I am here for the sixth time.

Andrey Demenkov: I have attended the
conferences from the very start.

Ivan Kashtanov: For the last five or six years
the conference has lived up to high standards. Its
program always contains reports of a special interest.
Of course, all reports are worth considering, but
there are those which serve as a booster and make us
introduce changes on returning home.



HNBax Kanrranos: [Tocneguue 5—6 net
KOH(EPEHITUA CTAOUIBHO JEPKUT BBICOKYIO IIJIAHKY.
Bcerna B mporpamMmme eCTb OCOO0 UHTEPECHBIE
JIOKJIa/1bL. BOOOIIIE BCE TOKIA/IBI 3AC/TYKUBAIOT
BHUMAHUS, HO €ECTb TAKHE, KOTOPBIE O3BOJIAIOT,
BEPHYBIIIHCh B KOMITAHUIO, BHECTHU U3MEHEHUSI.

Anzaperi lemenkoB: Ha 10-11 koH(pepeHIN
B 2010 rogy Ha HAC CUJIBHOE BIICYATIICHUE IIPONU3BEI
noxsiag npodgeccopa PT'Y nedtu v raza um.

.M. TybkrHa A.M. MordaHoBa. OH pacCKa3bIBAJI IIPO
TO, K4K C ITOJJBOJIHBIX JIOZIOK MOKHO OCYIIECTBIIATD
oypenue Ha THKT. OH 04eHb O:KUBUJI KOH(PEPEHIIHIO
TOTJJA — JO CUX IOP BCE IMOMHST €TO JIOKJIA/I.

HBaH KamrraHoB: /]2, HETPAUIITMOHHBIN ITOAXO/,
HCIIOJIb30BAHUE CIIUCAHHBIX C (PJIOTA MOJBOJHBIX
JIOJTOK 7151 KOJITIOOMHI'OBOI'O 6y PEHMS, TOI7IA BCEX
BIEYATIINIL

BpeMsa KOXTIOOHHIA: OUEeBHIHO, TH HICH
oIepeKaJIu Bpemsa?

HBaH KanrTraHoB: MHE Ka)KETCH, YTO 3TA UJEA
CEMYaC MOXKET MOJYYUTh HOBOE PA3BUTHE, YIUTBIBASA
TO, YTO MBI BBIXOZIM Ha O(IIIOP, HA MEJIKOBOJbE, TIE
TAKas KAKyMadacsa (PAHTACTUYECKOU TEXHOJIOT U
MOJKET OBITh BOCTPE6OBAHA. B HACTOAIIIEE BPEMS MBI
paccMaTpUBAEM IIPOEKTEL, IPEANIONATAIOIE OypeEHUE
H4 MEJIKOBOJBE C JIEJJOCTOMKOM NIaT(POPMBI B MECTAX,
I7I€ OYEHb KOPOTKHUH IIEPUOJT HABUTAITUN. BO3MOXXHO,
MMEHHO TAKOT'0 IUTAaHA HETPAJULIMOHHBIIN IIOAXO/ MOT
OBbI PEMUTD PAJ IPOOBIIEM B F€OJIOTOPAZBEKE.

Anpaper JIeMeHKOB: /[eJ10 HE UMEHHO B
TOM IIPE3EHTAIIUH, 4 B TAKUX IIPE3ECHTALIUAX —
HEOPJAUHAPHBIX, «BBICTPENUBAIONINX>, BHOCAIIAX
JIpa¥iB B KOH(PEPEHIIHIO. XOTEIOCH ObI TOJOOHBIX
BBICTYILJIEHU ITIOOOJIBIIE. Ellle XOTENIOCh
PaCHIMPUTD TEMATHUKY KOH(PEPEHIIUH U IIPUTTIACHUTD
CHEUAIHCTOB OT I'€OJIOTUYECKUX CITYKO U CIIYKO
Pa3paboOTKU MECTOPOXKICHUN. MBI, 3aKA34YHKH,
THOJIyYUJIU OBl OT HUX MHOI'O IOJIE3HON NH(POPMALIVIH.

Bpemsa konTioOuHIra: Xopouras uiest.
Opra=Hu3aTopsl 00A3ATETbHO HAJI HEH
IOy MAaIoT.

HBax KamrraHoB: Y TEXHUYECKUX CIIEITUATIUCTOB
BOIIPOCHL: 4 KAK IIpo1LIa orepanyst? He 6p110 11
aABAPUN? A T€OJIOTU U PA3PAOOTUYUKU ITOIKH/IBIBAJIN
OBl UJIEN, KOTOPBIE TEXHAPAM IIPEACTOUT
PEANN30BBIBATL, OCTPHIE JUCKYCCUOHHBIE BOIIPOCHL.
Taxsxe XOTENOCh Obl, YTOOBI B UMCJIE YYACTHUKOB ObLIO
OOJIBIIE CTIEUAIUCTOB IO BHYTPUCKBAXKUHHBIM
paboTaM HENMOCPEACTBEHHO U3 PETMOHOB, JOYEPHUX
OOII1eCTB, KOTOPBIM 3TH TEXHOJIOTUU IPEACTOUT
BHEJPATDH U IPUMEHATD. DTO ITO3BOJIMJIO OBl ITOBBICUTH
YPOBEHB CIIELIUAIUCTOB, UX KPyro3op. KondepeHuus
1O111712 6Bl B MACCBHIL.

Bpems KonTIoOMHra: BhJIO GBI BEChMa
JKeJIaTeIbHO, €C/IH OBbI I'OJIOBHBIE KOMITAHHH
JOHOCHJIH HH(OPMAITHIO O IIPEICTOAIEH
KOH(EPEeHITHH 10 CBOUX JOYEPHUX OOIIECTB
M KOMAHTHPOBATH ObI UX CIIEIHATUCTOB JJI5
Y4YacCTHs. A OPIraHHU3ATOPEI, IIPEK/IE BCETO 2

Andrey Demenkov: In 2010, during the 10th
Conference we were deeply impressed by the report
made by A.M. Molchanov, Professor of Gubkin
Russian State University of Oil and Gas. He told us
how coiled tubing drilling may be performed from a
submarine. We felt exhilarated; his report is still best
remembered.

Ivan Kashtanov: Yes, we were impressed by
the non-conventional approach and the usage of
decommissioned submarines for coiled tubing,.

Coiled Tubing Times: It looks like this idea
was ahead of time?

Ivan Kashtanov: [ believe that today the idea may
be brought to life and, though it sounds surreal, the
technology may turn out to be in high demand, given
that we are going offshore and start offshore drilling.
We are currently reviewing projects which involve
offshore drilling from ice-resistant platforms in the
conditions of short navigation seasons. Perhaps, such
unconventional approach could solve a number of
problems inherent in geological exploration.

Andrey Demenkov: It’s not about that specific
presentation, it’s about such presentations in general,
the presentations which are ingenious, which come
as a bombshell and liven up conferences. I would
like to see more of such presentations. I also hope
that the conference expands its horizons by inviting
geological survey experts and representatives of field
developments services. Their participation would be
very informative for us, as customers.

Coiled Tubing Times: I like the idea.
No doubt, the hosts of the conference should
give it a consideration.

Ivan Kashtanov: While technical experts tend
to ask questions about the operation process and
whether there were any accidents, geologists and
development engineers could come up with some
ideas to be implemented by technicians and bring up
burning issues to be discussed. Also, I would like to
see more well intervention experts from the remote
regions and subsidiaries who are to introduce and
apply new technologies in the field. This would help
them to update their knowledge and broaden their
horizons. The conference would then embrace much
more people.

Coiled Tubing Times: We advise parent
companies to inform their subsidiaries about
the coming conference and send delegates
from such subsidiaries to take part in it. The
hosts of the conference, and particularly
our journal, promise to make the relevant
announcements in advance. What information
would you like to find in the Coiled Tubing
Times?

Ivan Kashtanov: We are your regular subscribers.
Due to the Coiled Tubing Times we are always able
to keep the track of what is going on in the coiled
tubing market, and we get acquainted with the
technologies being chosen by other gas producing P
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HAIII Ky PHAJI, 00€NAI0T 3Ty HH(POPMAITHIO
3a0IarOBPEMEHHO NIPEJOCTABIATH. Kakyio
nHGOPMAITHIO BBI XOTEIH OBI BUJICTH B Ky pHAJIe
«BpeMs KOJITIOOHHTA»?

HBan KanrranoB: MBI ABISIEMCS IOCTOSHHBIMH
HOJMHUCYMKAMU KypPHAIA «BpeMs KONTIOOUHT .
Brarogaps eMy Mbl HAXOJJUMCS B KypCE COOBITHH,
OPOUCXO/ISININX HA PBIHKE
KOJITIOOMHT'A, 3HAKOMUMCS
C TEXHOJIOTUSIMU, KOTOPBIE
NPEAIOYUTAIOT IPYIHUe
KOMITAHHH — I'a30/I00bIBAIONIUE
U CEPBUCHBIE. XOTEIOCH OB,
YTOOBI B )KYPHAJIE OCBEIAJIMCh HE
TOJIBKO YCIIEXH, HO U TPOOJIEMEL,
HEYJJAYHBIH OITBIT, €CJIN 3TO
BO3MOKHO.

AHgper IeMeHKOB: XOTE/I0Ch
OBI, YTOOBI B XKyPHAJIE OBLIO
OOJIBIIIE AHATTUTHUKHL.

HBaH KamrraHos: Bo «BpeMeHH KOJITIOOUHI 2>
MHOT'O NTH(POPMALIUU ITPO OOOPYIOBAHUE U
HHCTPYMEHT, KOTOPBIE ITPHUCIOCOOIEHDI [
TPAaJUIIUOHHOTO PErHOHA — 3anagHOU CHOUPH.
Haima ke KoMIaHUA BbIILIA HA [IPOEKTHI Ha SImalte,
I7I€ MBI 3aHUMAEMCsI IODCKUMH U a4MMOBCKHUMU
OTJIIOXKEHUAMU, BCeMHU — € ABIT/I. Tam HY>KHO 0coboe
060PYIOBAHUE U NUHCTPYMEHT COOTBETCTBYIOMMIL. He
BCE CEPBHUCHBIE KOMITAHUH TAKOBBIMHU OOJIAIAIOT.

Bpemsa koaTroouHra: HaBepHoe, IIpoeKTsI Ha
Smasie TPEeOYIOT IPHMEHEHH A U YHHKAJIBHBIX
TEXHOJIOTHUE?

HBan Kamrranos: He 30410, IEPBLIE JIM Mbl
OyzeM, HO Mbl COOMPaeMCs TOTHOCTBIO ¢ THKT
J€J1aTh KOMIIIEKC: UICIIBITAHHE Y OCBOEHUE IOPCKOMN
CKBXHHBI C ABIT/I, 1/1€ MBI OKM/IAEM HA YCTHE
JasieHue nopsiaka 500 armocdep. Tam 10CTaTOYHO
BBICOKOE YCTBEBOE 1ABJIEHUE, BBICOKOE IJIACTOBOE
JaBjieHue. Mpl IJIAHUPYEM MCIIBITBIBATD IOPCKUE
OTJIOKEHHNA CHU3Y BBEPX — € 1010 10 IO2, cTaBuTh
OTKpbIBaomuecs My, es1arb MI'PIT, OTKpBIBATE,
UCCJIENOBATD... Y HAC 3TOT OIIBIT OYZET IIEPBBIM, IIOTOMY
4TO B reonoropasseke 'HKT rmoka He 0CO6EHHO
UCHONIB3YETCS. XOTUM OTKA3AThCS OT TSAKEJIbIX
PacTBOPOB, HOTOMY YTO €CIH HE UCTIONb30BaTh 'HKT,
TO HY>KHO UCIIOJIb30BATh PACTBOPHI INIOTHOCTBIO 2,15.

Angper JeMeHKOB: Mbl XOTUM BECh LIUKJI CAEIATh
¢ THKT — 1 OCBO€HHME CKBAKUHBI, U yCTAHOBKY
naxkepos, u [TIIT. CKBa)XHMHA OYEHB CJIOXKHAS, HO U
O4YEHb OTBETCTBEHHAS. OT KA4eCTBA €€ UCIIBITAHUI
3aBUCUT OYAYIIEE OJHOT'O U3 HAITNX JJOYEPHUX
OOIIECTB.

HBax KamrranoB: Ceriyac aKTUBHO TEXHUYECKU
IPOPa6ATHIBAIOTCS TH BOIIPOCHI, K MBI HA/IEEMCS, YTO
Y HAC BCE ITOJITYYUTCSL.

BpeMsi KOITIOOHHTA: MBI JK€JIA€M BaM yCIIeXa
M HAJIEEMCS, ITO PE3YIBTATHI ATHUX PAOOT OyayT

ONyOJIUKOBAHBI B HAIIICM Ky pPHAJIE.

Besa 6eceny l'atnHa Byisika, <BpeMs KOJITIOOHHTa»
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and service companies. I would like the journal to
give coverage not only to the achievements, but also
to the problems and failures, if that is possible.
Andrey Demenkov: I would like to see more
analytical articles in the journal.
Ivan Kashtanov: The Coiled Tubing Times
presents lots of data on the equipment and

MbI cobmpaemcsa nonHocTbio ¢ THKT aenatb KoMmnnekc:
UCnbITaHME N OCBOEHME I0PCKOU ckBaXKMHbI ¢ ABI[, roe mbl
oXuaaem Ha ycTbe gasneHue nopsigka 500 atmocgep.

We intend to use coiled tubing for all stages of the testing
and development of the Jurassic well with abnormally high
formation pressure, where the wellhead pressure is expected
to be about 7,350 psi.

instruments suitable for usage in the traditional
regions, for example, in Western Siberia, while our
company is implementing its projects in the Yamal
region where we have to deal with Jurassic and
Achimovsky deposits all of which are characterized
by abnormally high formation pressure. There, we
need special equipment and specific instruments.
Not all service companies have them at their
disposal.

Coiled Tubing Times: I guess implementation
of projects in the Yamal region also requires
unique technologies.

Ivan Kashtanov: [ am not sure whether we are
going to be the first, but we intend to use coiled
tubing for all stages of the testing and development
of the Jurassic well with abnormally high formation
pressure, where the wellhead pressure is expected
to be about 7,350 psi. Both the wellhead pressure
and the formation pressure are quite high there. We
plan up-the-hole testing of the Jurassic deposits —
from YulO up to Yu2; we are going to open sleeves,
perform multistage hydraulic fracturing, exploration
operations... This will be our first experience of the
kind, as coiled tubing has not found wide application
in the sphere of geological exploration so far. We
do not plan to use weighted drilling muds, because
without coiled tubing we would need muds with the
density of 2.15.

Andrey Demenkov: We would like to perform
the entire cycle based on coiled tubing, including
well development, packers setting, and hydraulic
jet perforation. The well is extremely difficult and
this work is crucial for us, because its outcome will
determine the future of one of our subsidiaries.

Ivan Kashtanov: We are currently working out all
the technical aspects, and we believe we will succeed.

Coiled Tubing Times: We wish you every
success and hope that our journal will be able

to publish the results of these operations.

Interviewer — Halina Bulyka, Coiled Tubing Times
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«benopycHedTb» roToBa peLlaTtb
camMble CJI0)XKHble 3aga4u

Belorusneft Is Ready To Solve
the Most Complicated Tasks

HA. Barxpyncroil poousca 6 1983 200y. B 2005 200y
OKOMHYUIL Be/loD)CCKLULL 20CY0apDCIMBEHHBLL YHUBEDCUMEN
mparcnopma no CReUUAIbHOCIUL <«A8IMOMAMIUKI,
MENCMEXAHUKA U CEA3b Ha HC/O MPAHCIIODINE».

B 2009 200y ororuuin I OMensCeKull 20CY0apCmeerolii
mexnuveckuil ynusepcumem umeru I10. Cyxo20 1o
CReUUANLHOCIIUL <DA3PAOOMIKA UL IKCIIYYAMALUA
HehMAHDLX U 2A308bIX MECMOPONcOeHuli». B 2011 200y
OKOHYUJL Be0PYCCKULL MOP206bILL IKOHOMUMECCKULL
YHUBEPCUIMEm nompeoumensCKotl KoonepavuL

10 CNeUUANLHOCTIU <QKOHOMUKA U YNPABNCHUE 1
npeonPUAIMULL.

Tpyoosyro desmensHocms Hauan 8 2005 200y
8 Ynpaenenii 1o noBuiLeHUIO HephmeomoaUu
naacmos u pemonm) ckeaxcur (YIIHIIuPC) PYI1
dIpoussoocmeenroe obseourerue <beaopycrepmao»
NOMOUFHUKOM OYDUNBULUKA 1TOO3EMHO0 U
Kanumanoio20 Pemonna CKEANCUH.

C 2008 no 2011 200 pabomaJ urIceHepom 2pynno.
MEXHON02UU PeMOHINA CKEANCUH, TPOPUIAKIMUKIL UL
auxeuoavuu asaputinocmu (YIIHITuPC), urcerepom-
MEXHONI020M MexHo102u1ecko2o omoeaa (YIIHITuPC).

C 2011 200a pabomaem 6 omoene CmpoumersCcred
U pemorma CK8ANCUNH YNPae e CKEANCUHMBLX MeXHON02ULL U cepeuca Llernmpansriozo annapama PYIT1
dIpousgoocmeennoe obseourerue <benopycredmuos. Ha Oannolil MOMEHIN 3aHUMAeN 00NANCHOCHTL 6e0)ULe20
uncernepa.

D. Zakruzbniy was born in 1983. He graduated from the Belarusian State University of Transport in 2005. His specialty
was ‘automation, telemechanics and communications on the railway transport”. D. Zakruzhniy completed the full course of
the PO. Sukhoi Gomel State Technical University in 2009, majoring in “development and exploitation of oil and gas fields”. In
2011 he graduated from the Belarusian Trade and Economics University of Consumer Cooperatives, majoring in “economics

and business management’.

He started bis career in 2005 as an Assistant Driller in the Enhanced Oil Recovery and Well Workover

(EOR &WW) Department at RUP PO Belorusneft.

Between 2008 and 2011 be worked as an Engineer in the Well Repair, Accident Prevention and Elimination Technologies
Team (EOR && WW Department) and as a Process Engineer in the Process Division of the same department.

Starting from 2011, D. Zakruzhbniy has worked in the Well Construction and Repair Division of Downbole Technologies and
Service Department of RUP PO Belorsuneft. He is currently holding a position of Lead Engineer.

Ha gonpocwst scypuana «Bpemsa koamioounza»
omeeuaem /I.A. 3aKxpyncusiii, 6eoyujuil unicenep
omoena CmpoumensCmea u PeMmoHma CKeaANCun
Ynpaenenua CkeancunHbLX MexXHOoN02ull
u cepeuca uenmpanvbHozo annapama
PYII dIpou3eoocmeennoe oo6seounenue
«Benopycnuedpmp».

Ha 16-1i MescOynapoonoil HayuHO-nPaKmuiecKoll
Kongepenyuu <Kormioo6unzoesie mexHoao2uu,
I'PIT, enympuckeadcunnsie pabomuor»

A.A. 3aKpyrncuslii 6bicmynusl c 00KAaooMm

«Onvim npoeeoerun MI'PII na mecmopodicoenunx
PYTI IIpou3eoocmeennoe ooseounenue
«benopycruedpms» u 6L OMMEUEH KAK OOUH

U3 YUMUX OOKAAOUUKOE KOHpepenyuu.
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D. Zakruzbniy, Lead Engineer, Well Construction
and Repair Division of Downbole Technologies
and Service Department of RUP PO Belorsuneft, is
answering the questions of Coiled Tubing Times.

D. Zakruzbniy made areport entitled as “Multi-
stage Hydraulic Fracturing Experience at the
Oilfields of RUP PO Belorusneft” and was noted as
one of the best speakers at the 16th International
Scientific and Practical Coiled Tubing Technologies,
Hydraulic Fracturing and Well Intervention
Conference.

Coiled Tubing Times: Denis Anatolyevich, what
hydraulic fracturing technologies are currently
used by RUP PO Belorusneft?



«BpeMs KOJITIOOHHTa»: [IEeHHUC AHATO/JIBE€BHY,
Kaxkue TexXHOoJIOruHu I'PII mpuMeHAIOTCA
PYII JIpON3BOACTBEHHOE OO'BETHHEHHE
«beropycHedTh> B HACTOAIEE BPEMA?

Jdenuc 3akpyxkHbIH: PYII JIponu3BoaCcTBEHHOE
o6beguHEHHE «BETOPYCHEPTL> HAYAJIO IPUMEHATD
TexHonoruu I'PIT ¢ 2007 roga. Ha ;aHHBI MOMEHT
BBIIIOJIHEHO 601ee 350 onepanuii I'PIT u KI'PIT
B Pecniybnuke benapyce u 6osee 150 onepanuii
pasnuaHbIX BUAOB I'PIT 32 pyoesxoMm. MBI 06nmazjaem
COBPEMEHHBIM OOOPYAOBAHUEM 151 IPOBEJECHUS
I'PT1 1 ©UM€EM B IITATE OOYIEHHBIN, ONBITHBIN U
KOMIIETEHTHBIN IIEPCOHAJL, CTAXK PYKOBOAUTEJIEN U
nuzariHepos I'PIT cocTapisieT 601ee CEMU JIET.

IIpruMeHsemMble TEXHOJIOTUU:

- T'PITu KI'PII B TEppUT€HHBIX U KAPOOHATHBIX
KOJIJIEKTOPAX;

- KI'PII c mpeaBapuTeNIbHON N30/ UEN
BOZAOIIPUTOKY;

- KTI'PIT Ha OCHOBE HE(PTEKUCIOTHBIX 3MYJIbCUL;

- KI'PIT Ha OCHOBE 3aI'yIIEHHbIX KUCJIOT
(C IprMEHEHNEM CAMOOTKJIOHAIOMUXCS
KHCJIOTHBIX COCTABOB);

- T'PIT Ha TMHEHHOM U OKOJIOTMHEMHOM T'EJIC;

- T'PII c npeaBapyUTEIbHOM 3aKAYKOH IPOIIAHTHO-
MECYAHOI'O MUKCA IS CO34AHUS UICKYCCTBEHHBIX
epeMbIYEK (TeXHOI0rus J-Frac);

- IIponnanTtHbni KI'PI];

- Mmuoroo6bsemubie KI'PIT;

- JByxaTannbivi ['PIT (14 a3umyTaabHON
NEPEOPHUEHTAUU TPEMUHDI);

- Mmnaorocrtaaurinsie I'PIT.

BK: Korga xoMImaHu s HA4aJ1a IPHUMEHATH
TexHoaoruu MI'PII? Yem GbljIa BBI3BAHA
HEOOXOTHUMOCTH HX IIPHMEHEHH?

J.3.: <benopycHe@Th» HAYaJI1a IPUMEHSTD
TexHonoruu MI'PIT B 2014 ropy.

OIHOM U3 OCHOBHBIX HAITUX 3271249 HA JAHHBIN
MOMEHT SABJIIETCS BOBJIEYEHUE B PA3PAOOTKY
TPYAHOU3BJIEKAEMBIX 3a11ACOB HEMDTU, IPUYPOYEHHBIX
K HU3KOIIPOHMIIAEMBIM KAPOOHATHBIM KOJIJIEKTOPAM,
4 TAKK€ KAPOOHATHBIM U TEPPUTCHHBIM
IOJIYKOJUIEKTOPAM», HA KOTOPBIX /10 HACTOSIIEI'O
BPEMEHMU HE MPEJCTABIIAIOCH BO3MOKHBIM BECTH
Pa3paboTKy BBULY OTCYTCTBHUS 3(PPEKTUBHBIX
METO/IOB BO3/ICHUCTBUS [JIs1 IIOJIy YCHU A SKOHOMHUYCCKU
peHTa6eNbHBIX JEOUTOB HEPTU. DTUM IPPEKTHBHLIM
METO/IOM U SIBUJIACh TeXHOJorus MI'PIT.

Taxsxe HEOOXOJUMO OTMETUTD, UTO, IOMHUMO
PELIEHU S IOCTABIEHHBIX I'€OJIOI'MYECKUX 33144 ITIPU
NPpUMEHEHUH TeXHOMoruu MI'PII, MbI tapasiieabHO
pelaIn ¥ TEXHUKO-TEXHOJIOI'MYECKUE 331491, MBI
IOJIYYHJIA OE€CLIEHHBIM OIIBIT IIPU IIPOBEACHUU PAOOT,
HU3y4nJjIv UxX TOHKOCTH HA BCEX CTAAUAX HpOBO,Z[KI/I
CKBAXKUH — HAYMHAS C OYPEHUSI TOPUSOHTAIBHOI'O
CTBOJIA M 33KAHYMBAS ITIOATI'OTOBKON U IIPOBEICHUEM
MTPII. JaHHBIHA OIBIT HO3BOJIMJI HAM OTKDBITh
HOBOE KOHKYPEHTOCIIOCOOHOE HAIIPABJICHUE
JEATEIbBHOCTH B OOJIACTH IIPEJOCTABICHUS YCIIYT
110 npoBeeHuIo I'PIT 1 MO3ULIMOHUPOBATD CEOs
Ha PbIHKE [TPENOCTABIECHH YCIYT B IAHHOM cepe P

Denis Zakruzhniy: RUP PO Belorusneft has been
implementing hydraulic fracturing technologies
since 2007. To date, we have completed more that 350
hydraulic and acid fracturing operation in the Republic
of Belarus and more that 150 fracs abroad. We own
state-of-the-art hydraulic fracturing equipment and
have experienced and competent staff. Track record
of our hydraulic fracturing managers and designers
exceeds seven (7) years.

Applied technologies include:

- Hydraulic and acid fracturing in terrigenous and
carbonate reservoirs;

- Acid fracturing with preliminary water shutoff;

- Acid fracturing with the application of acid-oil
emulsions;

- Acid fracturing with the application of gelled acids
(and self-diverting acid compositions);

- Hydraulic fracturing with the use of linear of
almost linear gel;

- Hydraulic fracturing with the preliminary injection
of proppant-sand mix intended for artificial locks
creation (J-Frac technology);

- Proppant acid fracturing;

- Large-volume acid fracturing;

- Two-stage hydraulic fracturing (for azimuth fracture
reorientation),

- Multi-stage hydraulic fracturing.

CTT: When did the Company start to apply
multi-stage hydraulic fracturing technologies?
Why have you started its application?

D.Z.: Belorusneft started to apply hydraulic fracturing
technologies in 2014.

One of the main our tasks today is the involvement
of hard-to-recover oil reserves into development. Such
reserves are situated in low-permeability carbonate
reservoirs, as well as in carbonate and terrigenous “half-
reservoirs”. The development of such reservoirs has
been impossible up to the present moment due to the
lack of effective technologies allowing for economically
feasible oil production. It is multi-stage hydraulic
fracturing that carved out this niche.

Also it should be noted that besides finding a solution
to the geological challenges, we simultaneously were
solving technical and technological tasks. We have
acquired invaluable experience during fracturing
operations and have studied all the operations’ details,
ranging from horizontal section drilling to the process
of multi-stage fracturing design and execution. The
above experience allowed us to open new competitive
direction in the field of hydraulic fracturing services
and to position our company on the service market
as a company that is always ready to solve the most
complicated tasks set by the customer.

CTT: How many multi-stage fracturing
operation has your company performed so far?

D.Z.: In 20142015 we successfully performed multi-
stage fracturing operations at five oilfields, including
well #58 of Severo-Domanovichskoe oilfield (TAML
level IV multi-lateral well, multi-stage fracturing in two
laterals was performed), wells #310, #204 and #292 3

Ne 1 (055) Mapr/ March 2016 67

PRACTICE



<
>
=
=
S
=

KaK KOMITAHUIO, 'OTOBYIO PCIIATH CAMBIC CJIOKHBIC
3a0a4H, IIOCTABJICHHBIC 3aKA34YHKOM.

BK: Cxoabko onepanuu MI'PII yaxe
IIPOBEIECHO?

A.3.: B 2014-2015 rogax yCHenHO BbIIIOJIHEHDI
MI'PIT Ha 11TH O6'BEKTAX: 58 CeBEpPO-
JoMaHOBUYCKOro MecTopoxaenusa (M3C 1V ypoBH:A
cnoxkHocTu 1o TAML, BbinosineHO MI'PIT B 2-x
CTBOMAX); Ne 310 Peunikoro MeCTopOXXICHHUS;

Ne 204 Pequ1ixoro MectopoxacHus; Ne 61 CeBepo-
JOMaHOBHUUYCKOT'O MECTOPOXIAEHM; Ne 292
Peunnkoro MecTopoXxIeHHU .

BK: Kaxoe 060pyfoBaHHE IJIA IPOHU3BOACTBA
MTIPII CTOMT HAa BOOPY>KE€HHUH KOMIIAaHHH?

J.3.: [lna nposegenusa MI'PIT Mbl IpUMEHSIN
KOMITOHOBKH HECKOJIBKUX BEAYIIUX 3AIT4THBIX
TIPOU3BOJUTENIEN (TIOAIIUCAH JOI'OBOP O
KOH(DUAECHIIUATBHOCTH). MI3y4yann uX OCOOGEHHOCTH
Y HEJJOCTATKH, KOTOPBIE B OYAYIIIEM IO3BOJIAT
H4M Ka4eCTBEHHO OIXOIUTh K BIOOPY O0Jiee
TEXHOJOI'MYHON OCHACTKHU /U1 IpoBeaennsa MI'PIT.

I1py OKa3aHUU yCIIYT B OOJIACTH PA3ITUYHBIX
TexHOJorui I'PIT Mbl IpeAIaraeM 3aKa34muKy
CJIEYIOUIUE HAIIIN PECYPCHL IBA COBPEMEHHBIX (DJIOTA
I'PIT; ;BE NOIEBBIE TAOOPATOPHHU C PACITUPEHHBIM
(PYHKIIMOHAJIBHBIM OO€CTIIEYEHNEM; HACOCHI BBICOKOT'O
Jasyenus 1o 105 MIla; ny6ampyionue CUCTEMBL
XUMHYECKUX PEATEHTOB; IyOINPYIONUE CUCTEMBI
PacXoaOMEPOB (TYPOUHHBINA U 3JIEKTPOMATHUTHBIN);
MapK FTOPU3OHTAIBHBIX U BEDTUKAJIBHBIX EMKOCTEN-
TEPMOCOB, OYHKEPOB [IJI IPOIMIIAHTA; CHCTEMY
OHJIAMH JUCTAHIIMOHHOI'O MOHUTOPHHI'A; JIEHTOYHBIE
MPOMIIAHTOBO3BL; THAPATAIIMOHHYIO YCTAHOBKY;
YCTAHOBKY JJO3UPOBAHUA XUMPEATEHTOB; YCTAHOBKY
HAI'PEBA JKUJIKOCTU 5 MBT; COGCTBEHHBIE PELIEITYPbI
T'eJIEBBIX KOMIIO3UITUM JJIA ITUPOYANIIETO JUATTA30HA
IUIACTOBBIX TEMIIEPATYP; IPOIrPAMMHOE OOECTIEUEHNE
FracproPT; HKT rpynmsl npoyHocTH P-110; makepHO-
SIKOpHOE 060pyIoBaHuE /118 IposeaeHus ['PIT ¢
nepenajgoMm aasiaesusa 100 MIa.

BK: B kakHuX perauoHax, kpome berapycH,
KOMIIAHH A OKA3bIBAET H/NJIH INIAHHUPYET
OKa3bIBaTh yCayru no MI'PII?

J.3.: OCOOGEHHOCTBIO HAMIEH KOMITAHUU SIBJISIETCS
TO, YTO MBI TOTOBBI IPEJJIOKUTD 3AKA3UHUKY ITOJTHBII
CEPBUC YCIIYT CTPOUTENBCTBA CKBAKUHBI JIIOO0I'O
YPOBHS CJIOKHOCTH, HAYUHAA OT IIPOEKTUPOBAHUSA
OO'BEKTA M 3AKAHYMBAA €TO OCBOEHHUEM, B TOM YHCJIE U
c nposegenuem MI'PTI.

3a mocaeHue HECKOJIBKO JIET MbI OKA3bIBAJIN
YCIIyI'd B OOJIACTH IIPOBEJCHUS PA3TIUYHBIX
TexHonoruti I'PIT B PO 1 YKpauHe 111 CIEAYIOMNX
komiaHu: OO0 «Jlykoimn-KMH» (KanuHuHrpan),
OO0 «PH-CrasponosnbHedTeras» (CTaBpoIiob),
OO0 «PH-KpacHogapHedreras» (Kpacuopap), OOO
Jlykonn-Komm» (Peciybiimka Komm), OAO «PUTOK»
(Camapa u Boarorpan), OAO I'posHedreras»
(Tposnsiit), OO0 «KYB-T'a3» (YKpauHa).

IIpu3HaHye POCCUNCKUM OT/ICJICHUEM
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of Rechitskoe oilfield, as well as well #61 of Severo-
Domanovichskoe oilfield.

CTT: What multi-stage hydraulic fracturing
equipment is owned by your company?

D.Z.: To perform multi-stage fracturing, we have used
the equipment of several major foreign manufacturers
(we don't have a right to disclose their names). We have
studied features and drawbacks of the above-mentioned
fracturing equipment. This knowledge will give us the
ability to choose the multi-stage fracturing equipment
wisely.

Our customers who order hydraulic fracturing
services can reckon on the following assets: two state-
of-the-art hydraulic fracturing fleets; two field labs
with the extended operations support; high-pressure
pumps (up to 15,300 psi); redundant chemical agents
systems; redundant flow-measuring systems (turbine
and electromagnetic); the fleet of horizontal and vertical
vacuum tanks and sand bins; the system for online
remote monitoring; frac sand trucks; hydration unit;
chemical dosing system; fluid heating system
(5 MW); patented gelled compositions for the widest
range of formation temperatures; FracproPT software;
P-110 grade tubing strings; packer and anchor
equipment suitable for hydraulic fracturing operations
with pressure differentials up to 14,500 psi.

CTT: In what regions (except from Belarus)
does your company render and/or plan to render
multi-stage fracturing services?

D.Z.: One of the features of our company is that we
are ready to offer full spectrum of well construction
services to the customer, ranging from well design to
well completion stages, including multi-stage fracturing
aswell.

In the recent years we have rendered hydraulic
fracturing services in Russia and Ukraine for the
following companies: Lukoil-KMN, LLC (Kaliningrad),
RN-Stavropolneftegaz, LLC (Stavropol), RN-
Krasnodarneftegas (Krasnodar), Lukoil-Komi, LLC
(The Republic of Komi), RITEK, OJSC (Samara and
Volgograd), Grozneftegas, OJSC (Grozny), and KUB-Gas,
LLC (Ukraine).

The Intervention Technology Award in the category
“Best company in the sphere of hydraulic fracturing
operations in Russia and CIS countries” presented to
RUP PO Belorusneft by the Russian Chapter of the
Intervention and Coiled Tubing Association (ICOTA)
in 2015 is the evidence of complete satisfaction of our
customers with the quality of our operations.

We are currently taking part in a number of hydraulic
fracturing services tenders and are setting work scope
targets for 2016.

CTT: Could you please provide some details
about the unique operation in well #58 of Severo-
Domanovichskoe oilfield.

D.Z.: The main feature of this well was that we
introduced the technology of multi-lateral drilling
there. The constructed well was TAML Level IV (two
cased horizontal wellbores with multi-stage fracturing



AcCColMAIU CIIEIHUAIUCTOB I10 KOJITIOOMHI'OBBIM
TEXHOJIOTHAM U BHYTPUCKBAXKUHHBIM PA00OTAM
(ICoTA) B 2015 rogy PVII JIpOU3BOACTBEHHOE
obbenuHeHNE «beTopyCHEPTh> Ty4IIe KOMITAHUEH
B o6actu nposeaeHud I'PIT B Poccun u CHT
CBUJETENLCTBYET O IIOJIHOM YIOBJIETBOPEHHOCTH
334K434YMKOB Ka4ECTBOM HAIINX PAaOOT.

Ha JaHHBI MOMEHT MBI Y94CTBYEM B PA3JIMYHBIX
TEH/IEPAX MO IPEJOCTABIECHUIO YCIYT OOIACTH
nposegeHus ['PI1 u mmaHupyeMm o6beM paboT Ha
NPENCTOAMUN HEPUOT,.

BK: Pacckaskure, IIOXKATYFHCTA, 00
YHHKAJIBHBIX pA00TaX HA CKBa:KHHE No 58
CeBepo-JOMaHOBHUYCKOI'O MECTOPOKICHUA.

J1.3.: OCO6EHHOCTD ATON CKBAKHUHBI B TOM, YTO
H4 JTAHHOM OO'bEKTE ObLJIA YCIICIITHO BHEJPEHA
TEXHOJIOTHSI CTPOUTENBCTBA PA3BETBICHHON
CKBaKMHBI IV ypOBHS C1okHOCTUA ITO TAML
(B2 O6CAKEHHBIX TOPU3OHTAJIBHBIX CTBOJIA C
YCTAHOBJIEHHBIMU KOMIIOHOBKaMH MI'PIT B KaXK10M).
JaHHBIF OO'BEKT BBEJCH B 9KCILTYATAIIHIO U
IKCIUIYATUPYETCS C ABYX CTBOJIOB OJTHOBPEMEHHO C
JIO6bIYEN 0€3BOTHON HE(PTH, O6BEM KOTOPOH B TPHU
PAa3a IPEBBIIIAET JOOBIYY HA COCETHUX CKBAKMHAX,
HOCTPOEHHBIX 10 CTAHJAPTHOMN TEXHOJIOTHH.

BK: O3HaKOMbTE HAIIITHX YUTATEJIECH CO
CXE€MAMH 3aKAHYHBAHUA PASA CKBAKHH
Peuunikoro x1 Cesepo-JoOMaHOBHUYCKOI'O
MECTOPOKIACHUH.

J.3.: CxeMa IPOBOJKH U 3AKAHYNBAHUA
TOPU3OHTAJIBHBIX CKBA’KHH C IIOCJIEAYIOIIUM
nposegenreMm MI'PIT aBisgeTca CrangapTHON 1
JAHHOU TEXHOJIOTUH. MBI IPUMEHAHN 4—5-TIOPTOBLIE
KOMNOHOBKU MI'PIT imamerpom 114,3 MM,
AKTHUBUPYEMBIE ITAPAMH.

Bormostxsany I'PIT HA KaXX/10M 13 TIOPTOB KAaK
06€3 OCTAHOBOK, HA JIETY, TAK U C OCTAHOBKAMHM
nocse MUHU-T'PIT B CBA3YM ¢ HEM3YYEHHOCTHIO
Ir€O0JIOTUYECKUX XAPAKTEPHUCTUK HEKOTOPBIX
IJIACTOB. 32TEM IIPOBOAMIIN (PPE3EPOBAHNE
nopTos u cegen mydpt MI'PIT, B TOM uncie ¢
IIPUMEHEHUEM KOJITIOOMHIOBOM YCTAHOBKU MK-
30T ¢ UCIIOIB30BAHUEM CUCTEMBI HAIIPABJICHHOI'O
6ypenust (CHE89-76M), 3a1yCKaIH CKBA>KHBI B
IKCILTYATALHIO.

[1o TOPU3OHTAIBHOM CKBAXKHHE Ne 61 CeBepo-
JOMaHOBUUYCKOI'O MECTOPOXKIEHUS AOObIYA
cocTaBgeT nopaaka 20 1/CyT 6€3BOJHON HE(MPTH, UTO
B [1B4 pa3a 60JIbIIIE, YEM HA COCEJHUX CKBAXKUHAX,
IIOCTPOEHHBIX 110 CTAHJAAPTHOM TEXHOJIOTUU. ITo
ckBaxmHaM Ne 310, Ne 204 1 Ne 292 Peyu1ikoro
MCCTOPOX/ICHUA ITIOJTYYCH HpOMbIHlHCHHbIﬁ MIPUTOK
HedTH IOPAAKA 8 T/CYT U3 HETPAJULIMOHHBIX
KOJIJIEKTOPOB (paHee AaHHbIE OTIOXKEHUA B Pb He
Pa3pabaThIBAIUCD).

BK: B ueM CcyTh Bamiero onsitTa IpuMEeHEHH A
TE€XHOJIOTIuH (hpe3epoOBaAHHUA MIAPOB H CEIEI
mydT MI'PII?

J1.3.: IIpu (ppe3epoBaHmy mapos u ceaea mydpr P

Crpagnns NeS8 C JoManoRmckors MecTopEs e nins

Teumsiares erpesveineTia MIC IV ypesus cloaneits Be TAML ¢ BetieiysmEu
Epspaimaeal MITFI § kicasn cTeane.

Pucynox 1 — Cxeaxcuna Ne 58 Cesepo-
AoMano8utcK020 Mecmopoicoenusn
Figure 1 — Well #58 of Severo-
Domanovichskoe oilfield

assemblies installed in each of them). The well has been
brought into production. Both wellbores are currently
producing pure oil, the volume of which is three times
higher than the oil production volumes in the offset
wells constructed with the application of conventional
technologies.

CTT: Could you please familiarize our
readers with the completion designs of wells
at Rechitskoe and Severo-Domanovichskoe
oilfields.

D.Z.: Placement and completion designs of
horizontal wells with subsequent multi-stage fracturing
are standard. We used 4.5-in. multi-stage fracturing
assemblies with a total of 4—5 ball-activated ports/
sleeves.
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Pucynox 2 — Cxema cucmemot MI'PII 6
ckeaxcune Ne 58r Ceeepo-Jomano8uucKozo
Mmecmoporcoenusn

Figure 2 — Design of multi-stage fracturing
assembly placed in the well #58 of Severo-
Domanovichskoe oilfield

We performed fracturing on each port/sleeve both
on-the-fly (with no stops) and with local stops that
were associated with poor knowledge of formations’
geological parameters. After that we performed milling
of ports and saddles of multi-stage frac sleeves. Milling
operations were executed, in particular, using MK- 2
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MTPIT MBI HPUMEHUIIN TPU PA3ZJIUUHBIX CIIOCOHA:

1. ®peszepoBaHUE C IPY30HOABEMHOIO ATPEraTa
A60/80 KOMIIOHOBKOI C (hpE3€POM TOPIIOBBIM
BOTHYTBIM, B3/l 1 6ypHJIbHBIMU TPYOAMH;

2. ®pe3epoBaHUE POTOPHBIM CIIOCOOOM C
IPY30IOBEMHOTO arperara A60/80 KOMITIOHOBKO#
C (ppe3epOM TOPLIOBBIM BOTHYTBIM U Oy PUIBHBIMU
TpyOamy;

3. ®pesepoBaAHUE C IPUMEHEHUEM KOMILIIEKCA
BHYTPHCKBA)KMHHOT'O M HA3€MHOT'O
o6opynosanus CHB89-76M, HCIIOIB3yEeMOTO
B TEXHOJIOTMH KOJITIOOMHI'OBOI'O OypEHUSA
C IETIPECCUEN HA IPOAYKTHUBHBIN IIACT.
[pumensiembie Moy CHBE89-76M
(pPa3bEAMHUTEND U MOAY/Ib HAI'PY3KH) IIPU
(dppesepoBannu mydT MI'PIT nozsoaunu
BBIIOJTHUTD PA6OTHI C KOHTPOJIEM PEKUMHO-
TEXHOJIOTMYECKUX ITAPAMETPOB (PPEZEPOBAHUA
U 3200MHOT'O JJABJIEHUA B PEKUME PEATTBHOT'O
BPEMEHMU.

Ipemiaraio O3HAKOMHUTBCA CO CPABHUTEIBHON

TabIULEN BBI6OPA CIIOCOOA (PPE3EPOBAHNUS IIAPOB U

cenen mydTt MI'PIT (puc. 5).

BK: Kakue npo61eMbI BCTpeTHINCh Bam
HA nyTH npoBegeHusa MI'PII? Kakue myTH HX
peumrenua Bol 1 Bamu KOJ1JIeru HauIA?

[.3.: IIpu BHegpenny TexHonoruu MI'PIT Ha
HAIIUX MECTOPOXJEHUAX ObIJIN PEMIEHBI CJIEYIOINE
POOJIEMBL:

1. HerepmMeTU4YHOCTb CTUHIEPA IIPU IIPOBEACHUU
pabot Ha ckBaxkuHE Ne 58 CeBepo-
JIOMaHOBUYCKOI'O MECTOPOXKACHM A ObLIA
JIMKBUJIUPOBAHA ITyTEM U3MEHEHU A KOHCTPYKIIUH
CTUHTI€PA — YCTAHOBKOH 3aIIUTHOI'O KOXKYX4.

2. JedopManusa noAroHOYHbIX NaTPyoKos HKT
pu nposeieHnu MI'PIT Ha ckBaxHE Ne 58
CeBep0o-JOMaHOBHUUYCKOI'O MECTOPOXKICHU S ObLIA
NPEJOTBPAIIEHA 3AKa30M CTUHT€PA C aHKEPHBIM
YCTPOIMCTBOM Ha CJIEAYIOMMNE OO'BEKTDL

3. Tlonyuenue gasneHus «CTOIT» HA 3-M IOPTY B
cxkBaxxuHe Ne 204 Peun1ikoro MECTOPOXKICHUS,
CBSAA3aHHOI'O C COEAMHEHUEM TPEINHBI C HUXKHHUM
UHTEPBAJIOM, — ObIM U3YYE€HBI HAITPABIECHUA
TOJIEH HATIPSAYKEHM A B LIEJIEBOM MHTEPBAJIE IIEPE]]
HAYAJIOM IIPOEKTUPOBAHUA OOBEKTA.

4. N36bITOYHAS QUIBTPALUS X KUAKOCTH PA3PbhIBA
u nionydenue aasaeHus «CTOIl» Ha CKBaKHMHE

MpumeHsemble moaynm CHB89-76M (pa3beanHuTenb
1 MoAyNb Harpy3km) npu ppesepoBaHNn MydT

MTIPIN no3Bonunu BbINOAHUTL PabOThbl C KOHTPONEM
PEeXUMHO-TEXHOOrNMYeCcKUX NapameTpoB
pe3epoBaHma N 3aDOMHOro AaBNIEHNS B peXrme

peasibHOro BpemMeHun.

Used modules of SNB89-76M (disconnector and load

LRSI
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)
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Pucynox 3 - I'pagpux npoeedenua I'PII na
ckeadcune Ne 58 Ceeepo-lomanoeunucrkozo
MecmopoONCOCHUA HA 2-M U 3-M nopmax
Figure 3 — Hydraulic fracturing scheme at
well #58 of Severo-Domanovichskoe oilfield
(ports #2 and #3)

30T coiled tubing unit equipped with SNB89-76M
directional drilling system. Then the well was put into
production.
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Pucynox4 — Onoim npumenenusn
mexnoaozuu peseposanusn mapos

u ceoen.mygpm MI'PIT

Figure 4 — Application experience of
balls and multi-stage frac sleeves milling
technology

The pure oil production volume at well #61 of Severo-
Domanovichskoe oilfield is currently around 20 tons/
day. This is two times higher than oil production rates
at offset wells constructed using conventional
technology. Wells #310, #204 and #292 of
Rechitskoe oilfield now produce 8 tons of
unconventional oil per day (such deposits have
been developed for the first time in Belarus).

CTT: What is the key point of your
experience in balls and frac sleeves
milling technology application?

D.Z.: During the process of balls/sleeves

measuring module) allowed to perform multi-stage frac milling we used three different approaches:

sleeves milling operations with online monitoring of
bottomhole pressure and milling process parameters.
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1. Milling using A60/80 hoisting gear assembly
equipped with a front concave mill,
downhole drilling motor and drill pipes;
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Figure 5 — Estimation of balls and multi-
stage frac sleeves milling technology
selection

Ne 310 Peuu11koro MeECTOPOXK/IEHUS 110
IIPUYHHE BO3MOXHOU HEI'€PMETUYHON IIOCAAKUA
34KOJIOHHOT'O ITAKEPA MEXY 3 U 4 IOPTAMU
(IPUBEJIO K yTEUKAM XKUAKOCTH PA3PhIBA 10O
33aKOJIOHHOMY NPOCTPAHCTBY B PAHEE CO3JAHHYIO
BBICOKOIIPOHHUIIAEMYIO 30HY OKOJIO TPETBETO
OPTA) TUOO COCAUHEHUE CO3/JABACMOI
TPENUHBI TUPOPA3PHIBA YETBEPTOr'O NTOPTA C
V2KE CO3JAHHOU TPEIIUHOMN TPETHETO MOPTA, UTO
TIPUBEJIO K YTEYKAM JKUJIKOCTU Pa3pPbIBA IO pAHEE
CO3/IAaHHOM TPEUMHE T'H/IPOPA3PhIBA B YAJICHHYIO
30HY IIACTA. BbJIO IPEANIPUHATO U3YYCHIE
HAIIpaBJICHUA Toyen HATIIPAXCHUA B IICJICBOM
UHTEPBAJIC TIEPE]T HAYAJIOM IIPOEKTUPOBAHUS
OO'bEKTA.

5. COpOC MIapOB B PyYHOM PEXUME —
OpOPabATHIBACTCS BOIIPOC 3AKYIIKH YCTPOHCTBA
JUIs COPOCA MIAPOB.

BK: KakoBsI Banu rtasusl B 00J1aCTH
peanmu3anuu rexHoxoruu MI'PII B GiarKad et
nepCIeKTuBE?

J.3.: T1o pe3ynbraramMm CTPOUTENbCTBA
Pa3BETBJIEHHON CKBAKUHBI Ne 58 CeBepo-
JOMaHOBUYCKOI'O MECTOPOXKAEHUSA B HACTOALIEE
BpeMs OCYIIECTBIIAECTCS CTPOUTENBCTBO AHAJIOTOBOU
Pa3BETBJICHHON CKBAXKUHBI N2 59 CeBepo-
JOMaHOBUYCKOT'O MECTOPOXAEHUA IV ypOBHA IO
TAML c nposeaeHreM MI'PIT B KaXkKJOM 13 CTBOJIOB.

o koHr11a 2016 roj1a MbI COGUPAEMCST
MHOCTPOUTD IATh TOPU3OHTATIBHBIX CKBAKHUH C
nposegenreMm MIPIT. [TnanupyeTcsa BHEAPUTD HA
HAIINX MECTOPOXKIECHUAX KOMIIOHOBKU MI'PIT ¢
PaCTBOPAIOIINMHCA MIAPAMH, A TAKKE KOMIIOHOBKH
MI'PIT ¢ BOBMOXHOCTBIO MHOTOPA30BOT'O OTKPBITUA-
34KPBITHA ITIOPTOB B IIPOLIECCE IKCIIYATAIUN
CKBaKMH.

BK: B 2014 roay «benopycHedTn>
OBL/Ia HA3BAaHA JTyYIIEH KOMIIAHHE 11O
NPOABHUKEHUIO HHHOBauui B Poccuu u CHI mo
BE€PCHH pOCCHHICKOTO0 oTaeaeHusa ICOTA. byaer

JIM TIpeyBeTHYEeHHEM OTHecTH BeropycHedTh», P

2. Rotary milling using AG0/80 hoisting gear assembly
equipped with a front concave mill and drill pipes;
3. Milling using SNB89-76M complex of downhole
and surface equipment intended for underbalanced
coiled tubing drilling. Used modules of SNB89-
76M (disconnector and load measuring module)
allowed to perform multi-stage frac sleeves milling
operations with online monitoring of bottomhole
pressure and milling process parameters.
I'suggest the readers to familiarize themselves with the
comparison table of milling approaches selection (fig. 5).

CTT: What problems have you encountered
during multi-stage fracturing operations? What
solutions have you found?

D.Z.: When implementing multi-stage fracturing
technology at the oilfields of Belarus, the following
problems have been solved:

1. Stinger leakage at well #58 of Severo-
Domanovichskoe oilfield has been eliminated by
means of stinger design modification (protection
cover installation).

2. Deformation of tubing casing swages during
multi-stage fracturing at well #58 of Severo-
Domanovichskoe oilfield has been prevented by
means of purchasing a stinger with the anchoring
system to be used at subsequent wells.

3. Occurrence of "STOP" pressure conditions at port
#3 of well #204 of Rechitskoe oilfield stipulated by
the connection of fracture with the lower interval.
We have examined the stress fields’ directions in the
selected interval prior to the process of its fracturing.

4. Excessive filtration of fracturing fluid and occurrence
of “STOP” pressure at well #310 of Rechitskoe oilfield
due to the possible untight setting of casing packer
between ports #3 and #4 (it caused the leakage of
fracturing fluid via the annulus into the previously
created high-permeability zone near port #3) or
due to the connection of fracture under creation
near port #4 with the existing fracture near port #3.
The latter resulted in fracturing fluid leakage via the
previously created fracture into the remote formation
zone. We have examined the stress fields’ directions
in the selected interval prior to the process of its
fracturing,

5. Manual ball dropping. We study the possibility of
ball-dropping device purchase.

CTT: What are your future plans regarding the
application of multi-stage fracturing technology?

D.Z.: Based on the construction results of well #58
of Severo-Domanovichskoe oilfield, we are currently
performing the construction of well #59 of Severo-
Domanovichskoe oilfield. The well will have TAML
Level IV structure, and we plan to perform multi-stage
fracturing in each of its laterals.

We intend to construct five horizontal wells with
multi-stage fracturing completion by the end of 2016.
We also plan to introduce multi-stage fracturing
assemblies with dissolvable balls, as well as assemblies
with the possibility of repeated opening-closing of
ports/sleeves during wells operation. 2
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OKa3BIBAIOIIYIO YCIIYTH B PA3THYHBIX
PETHOHAX, K YHCJIY MEKAYHAPOTHBIX
CEePBUCHBIX KOMIAHUI? O0’h€KTUBHO JH BbI
OIIECHHUBAETE CBOH BO3MOXKHOCTH Ha (poHE
3anagHbBIX KOMIIAHHUM?

1.3.: B 2015 rogy B 06beIMHEHNU «BENTOPYCHEDTD>
B OUEPE/THOU Pa3 HOOBIBAIU C BU3UTOM
OPEJCTABUTEIN BEAYIINUX HEPTAHBIX KOMIIAHUI
crpand CHI € LIe/1bI0 HOCMOTPETD, KAK [IPOU3BOAUTCA
(POPMHPOBAHUE CETU INTyOOKOIPOHUKAIOMIX
KaHAJIOB (prIbTpaniui. KOMIIEKC TaHHBIX pA60OT
OB OCYIIECTBJIEH HA OYEPENHON CKBAKUHE
cywiamu YITHITu PC noz maTpoHakeM UHCTUTYTA
«benHUTTMHeMTh>. [laHHASA TEXHOIOT U YKE
BHEJPEHA HA HAIUX MECTOPOXKAECHUAX HA 11
06beKTax. [TIOTEHIIMAIBHBIE 3AKA3YHUKUA OCTAJIUCH
JIOBOJIBHBI IEMOHCTPAIIUEN ITPOLIECCOB NOATOTOBKHA
U NIPOBEJIEHUSA PAOOT IO (POPMHUPOBAHUIO CETH
INIYOOKOIIPOHHUKAIOMUX KAHAJIOB (DUJIBTPALIUH,

4 TAK)KE BBICKA32JIM HAMEPEHUSA TTOAITNUCAHUSA
JIOTOBOPOB HA OKa3aHHUE «BeTopyCHEPTHIO»
CEPBUCHBIX YCJIYT MO JAHHOU TEXHOJIOTUH B
omkanmeM Gy yIem.

Taxoke CIIEINaIUCTHI YIIPABJIEHUA 110 MOBBIIIEHUIO
HEPTEOTAAYH IUTACTOB U PEMOHTY CKBaXXUH (YITHIT
u PC) mpoBem TeCTUPOBAHUE PA6OTOCITIOCOOHOCTH
HOBOT'O CIIENUAIN3UPOBAHHOIO OOOPYAOBAHUA
POCCUHICKOT'O IIPOU3BOACTBA — KAOEIBHOI'O
UHXKEKTOPA. OHO OBLIO IPHOOPETEHO JIJIA
JAJIbHEUIIETO PACHIUPEHNUSA IEPEYHA
OKA43bIBAEMBIX CEPBUCHBIX YCJIVT,

B IIEPBYIO OYEPEAD B 3aPYOEKHBIX
npoekTax. McrblrareibHble

PabOoTEI TPOBOAMIMCH COBMECTHO

C IPEACTABUTEIAMU KOMITAHUHU-
U3roToBUTeNs. JOCTUTHY T
TOJIOKUTENBHBIN pe3ynbTaT. Ha JaHHbBIN
MOMEHT PEAIN30BAH KOHTPAKT HA
BBITIOJTHEHUE CEPBUCHBIX PA6OT 1A
koM1iiaHuu OO0 «®pak/xeT-Boira»
(Openodypr, Poccurickas epepariyis) 1o 3a11aCOBKE
reogusndeckoro kadesns B THKT ¢ ucnosip3zoBaHnneM
Ka6€eJIbHOI'O NHXKEKTOPA.

BK: Kakasi TEXHHKa H 000pyJOBaHHE
HCIOJIB3YIOTCA Banieit KoMmaHuer npu padore
¢brora THKT?

[.3.: PVIT {10 «benopycHeTh» UCIIONb3YET
COBPEMEHHOE KOJIITIOOMHIOBOE OOOPYIOBAHHE,
U3TOTOBJIEHHOE OTEYECTBEHHBIM IIPOU3BOJAUTEIIEM —
HamuMm napraepoM I'pynnort @M. BeIxoas Ha PIHOK
HoBoro YpeHros, Mbl OTMETHJIM, YTO HA HAIIIEM
BOOPYKEHUH CTOUT O60PYJOBAHUE, UIEHTUYHOE
TOMY, YTO 1y HAIIIMX IIPAMBIX KOHKYPEHTOB C
U3BECTHBIM Ha3BaHHUEM «[A31IPOM». 32 IIPEIeIaMU
CTPAHBI y2KE 3HAIOT IIPEAJIATAEMBIN CIIEKTP
OCBOCHHBIX HAMH TEXHOJIOI'UH C IPUMEHEHHUEM
I'HKT, TEXHUKY, KOTOPYIO UCIIONIb3YEM, 1, PA3YMEECTCH,
K44Y€CTBO BBIITOTHEHHBIX PA0OT. TAKKE 3HAIOT U
LICHAT OIIBIT, KBAJIM(PHUKALIUIO, OTBETCTBEHHOCTD
6EIOPYCCKOro NEPCOHAIA.

(©)
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CTT: In 2014 Belorusneft was named the
"Best innovating company in Russia and
CIS countries" by the Russian Chapter of the
Intervention and Coiled Tubing Association.
Since your company performs service
operations in various regions, is it a stretch
to say that Belorusneft is the international
oilfield service company? Do you objectively
estimate your capabilities against the foreign
companies?

D.Z.:In 2015, Belorusneft was visited by the
representatives of major oil and gas companies of CIS
countries. The purpose of their visit was to examine
the technology of deep penetration filtration channels
creation. The complex of mentioned operations
was performed by the EOR and Well Workover
Department of Belorusneft under the patronage
of BelNIPIneft institute. The above-mentioned
technology has been already introduced at 11 wells
of our oilfields. The potential customers remained
pleased by the demonstration of preparation processes
and execution of deep penetration filtration channels
creation operations. They also expressed their
intentions to sign contracts with Belorusneft for the
rendering of services connected with the mentioned
technology in the nearest future.

The specialists of EOR and Well Workover
Department have also performed testing of a new
cable injector of Russian manufacturer. This tool has

PYI1 «[NO «benopycHedTb» NCNOMb3yeT COBPEMEHHOE
KONTIOOMHroBoe obopyaoBaHME, N3rOTOBIEHHOE
OTEYEeCTBEHHbLIM NPOU3BOAUTENEM — HALLMM NapTHEPOM
Mpynnon ®UA.

RUP PO Belorusneft uses state-of-the-art coiled tubing
equipment manufactured by the domestic company and
our partner, FID Group.

been purchased for further extension of our services
portfolio, primarily in foreign countries. Testing has
been performed together with the representatives of
company-manufacturer. We have obtained a positive
result. We have signed an oilfield services contract
with FracJetVolga, LLC (Orenburg, Russian Federation)
for logging cable injection into coiled tubing string
using the mentioned cable injector.

CTT: What equipment is used by your
company during coiled tubing fleet operation?

D.Z.: RUP PO Belorusneft uses state-of-the-art coiled
tubing equipment manufactured by the domestic
company and our partner, FID Group. When entering
the market of New Urengoy, we have noticed that our
fleet was equipped identically to the fleets of our main
competitors (Gazprom subsidiaries). Outside Belarus
customers already know the spectrum of coiled tubing
technologies mastered by our company, equipment
that we use and, of course, the quality of our services.
They know the experience background, qualification
and commitment of our specialists aswell. ©
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Tenno n ceppeyvHo NosapasnsieM Bac ¢ cepebpsHbIM obuneem
- cpnarmaHa pocCMNCKON NPOMbICIIOBON XMun!

Bawa komnaHug sBnsaeTcs nnpepom B obnactun pa3pa60TKv| N npon3soacTtea peareHToB
ANd noBbilleHnsd HquTeOTJJ,a‘-II/I nnacroB, pPEMOHTHO-N3O0JIALLUOHHbIX pa60T, pa60T no
I/IHTEHCI/IqJI/IKaLI,I/IVI JJ,OGbI‘-II/I n yBesind4eHnio npneMmncTtocTu.

BaLuu cneumanucrbl — NpogeccMoHarnbl BbICOYaNLLEro Knacca, HeycraHHO
BblABUratoLe nepcneKkTUBHbIE AU N OOGMBAIOLLMECS UX YCNELLHOro BHEAPEeHUS
B NPOU3BOACTBEHHYIO NPAKTUKY.

JXypHan «Bpems KONTIOOMHIra» BbICOKO LLEEHUT aKTUBHbIX 4/IEHOB CBOEr0 aBTOPCKOro aKTUBa —
cotpyaHukoB 3A0 «Xnmeko-FAHM, 4bn NyGRANKaLUM OTANYAIOTCA BbICOKOW KOHLIEHTpaLuemn
HOBbIX 3HAHMW N BNEeYaTASAIOLWMNX pe3ynbraToB. Monb3yach cyyaem, XXypHan BblpaXkaeT 0cobyio
GnarogapHoOCTb CBOeMY Hay4HOMY KOHCYNbTaHTy, npodgeccopy JI.A. MaragoBon 3a HeEOL,EHUMYIO
nomoLub B popMUpoBaHUN pefaKLMOHHOTO nopTdens n NnpoduiibHOW CeKLU eXXerogHomn
Me>xayHapoaHoM Hay4HO-NpaKTU4eckon KoHpepeHumn «KonTio6nHrosble TexHonorun, NP,
BHYTPUCKBaXXMHHbIe PaGoTbI».

B HbIHeLWHWe HernpocTbie BpeMeHa MMEHHO Ha TaKue KOoneKkTuBbI, Kak «Xnmeko-FTAHM,
Hapeetcs Poccns B aene co3gaHn MHHOBALMOHHBIX U UMMOPTO3aMeLLaloLLnX TEXHONOMUN.
YcnexoB BamM Ha 3TOM HernpoTopeHHOM nyTu!

Penakums Hay4HO-MPaKTU4ECKOro XypHasa «Bpems KontobuHra»




Vbl pacTumM MONoOAYI0 CMEHY, KOTOpas FoTOBa
€o37aBaTb U BHEAPATb HOBbIE TEXHONOrMH

3A0 «Xumexo-FAHIM 25 neT!

We Are Training the Younger Generation
Who Are Willing To Create and Introduce
New Technologies

Chimeco-GANG CJSC is 25!

3A0 «Xumeko-rAHM — oguH 13 nnpepos
NPOWN3BOACTBA NPOMbICIOBOM XMMWU, XOPOLLIO
M3BECTHbIV NpodeccnoHanam Kak B Poccum, Tak m

3a ee npegenamu. PenyTauus cnibHOro, HageXHoro
Npoun3BoANTENS N MOCTABLLNKA NPOMbICIIOBOV XUMNU,
BbICOKMI NpOodeccoHan3m cCoTpyAHNKOB, LUMPOKNNA
CNEeKTP NPOAYKTOB MPOMbIC/IOBON XUMUW —

3TU NOHATUSA cTann cuHoHMMamu 3A0 «Xumeko-FTAHM.

3AO «Xnmeko-FAHM» co3pgaHo coTpyaHUKaMMU
locypapcTBEHHOM akageMum HeTU U ra3a UMeHMU
.M. lybkunHa (B HacTosiLee BpeMsa Poccnmnckumi
rocyfapcTBeHHbIN yHUBepcuTeT (HNY) HedTn

1 raza umeHn U.M. [yOKunHa) 1 3aperncTpupoBaHo

16 aHBapsa 1991 roga Kak Hay4YHO-MPOU3BOACTBEHHOE
BHeJpeHYeckoe Manoe npeanpuatTue «xXmmMekoy.

B 1994 rogy npeanpusitue 6b110 Npeobpa3oBaHo B
3aKpbITOE aKLMOHepHoe obLecTBo «Xnmeko-FTAHD,
M B COCTaB aKLlMOHEPOB AaHHOIO NPeAnpUATMA BOLLEN
PTY HedTw 1 raza umenn N.M. ly6kunHa.

3A0 «Xumeko-TAHM» npeacTaBnseT o060 KOMMaHUIO,
KoTopas obecrneymnBaeT MOJHbINA LMK paboT,
KacatoLmxcs HepTeNPOMbICIOBOW XMMWUK: HAYYHble
nccnefoBaHUS NO CO30aHUI0 XMMUNYECKMX PeareHToB,
MX NPOM3BOACTBO, pa3paboTka TEXHONOIMIA UX
NPUMeHeHMs, BHegpeHne Co34aHHbIX XUMNYEeCKUX
peareHToB, anpobaLus TEXHOIOTUIM B MPOMBIC/IOBbIX
YCJI0BUSIX, aHaNM3 X MPUMEHEHMUS, a TakXXe
KOHCynbTaumMu No NPMMEHEHUIO XMMpPeareHToB U
COMpPOBOX/AEHME AaHHbIX paboT.

3a 25-NneTHUI onbIT PaboTbl KOMMaHWs 3aBOeBasa
aBTOPUTET Ha PbIHKE NMPOMbIC/IOBOW XMMWMU,
BOMJIOTWUIA B XXU3Hb Ny4YLUne NAEN B CBOUX MPOAyKTax.
Ha cerogHsawHun geHb B noptdene 3A0 «Xnmeko-
FAHM» okono 100 Nnpon3BoANMbBIX MPOAYKTOB,
KaxkablM rof, KOMMaHWs BbIMONHSAET HECKOJIbKO
MPOEKTOB MO NOBbILEHUIO HEPTEOTAAYN MIaCTOB,
PEMOHTHO-U30MALNOHHBIM paboTam, paboTam

Mo MHTeHcMdUKaLUKM AoObIYM 1 yBENNYEHNIO
NPYEMUCTOCTM.

Chimeco-GANG CJSC is one of the leaders
in the industry of field chemistry, which is
renowned for its expertise both within and
outside Russia. Chimeco-GANG CJSC enjoys
the reputation of a competent and reliable
supplier in the sphere of field chemistry
with highly-qualified experts and a broad
range of field chemistry products.

Chimeco-GANG CJSC was established

by the representatives of Gubkin State
Academy of Qil and Gas (currently, Gubkin
Russian State University (National Research
University) of Oil and Gas) and registered
on 16 January 1991 as the research and
innovation small company “Chimeco”. In
1994 it was reorganized into Chimeco-
GANG Closed Joint-Stock Company, with
Gubkin Russian State University of Oil and
Gas becoming its shareholder.

Chimeco-GANG CJSC is a company which
ensures the complete cycle of works in

oil field chemistry: scientific research
aimed at the creation of chemical agents,
their production, the development of
application technologies, the introduction
of the reagents created, field testing of
technologies, analysis of their application,
consultations on using chemical agents,
and support services.

Having worked for 25 years and having
brought to life its best ideas, the company
has a deserved reputation in the market

of field chemistry. Today Chimeco-GANG
CJSC has in its portfolio over 100 products;
every year it performs a number of projects
connected with oil recovery improvement,
remedial cementing, production
stimulation works and increase in well
injection capacity.
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CKP c UBII ¢ beaapycu
Acid fracturing with water zone isolation
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in Belarus

Ha sonpocuwt acyprana «Bpemsa koamoobuHea.
Bpemsa I'PIT> omeeuaem JI.A. Mazaoo8a, 0. m. 1.,
npogheccop xagedpot MexHoNo2UU
XUMUYECKUX 6euyeCme 018 HedhmAROU U
2a3080ti npomviurenrocmu PI'Y (HHY)
repmu u 2asa umernu HM. IyoxuHa, oupexmop
HAYUHO-00DA306GIMENHO20 UEHMPA
dIPOMBICTIOBAA XUMUA», MEXHUYECKULL
oupexmop 3A0 Xumero-ITAHI».

«BpeMs KOJITIOOHHTa»: JIF0OOBb AL y/Ia€BHA,
3A0 Xumexko-TAHTI» 16 ssuBapst 2016 roga
OTIIPA3THOBAJIO CBOH 25-IETHHI IOOHJICH.
Kakmue BexH B HCTOPHH KOMIIAaHNHU Bam
IIAMSTHBI 0CO00?

JIr000BH Maragosa: MHE OCOOO ITAMSITHBI
CJIEAYIOUINE COOBITHUS:

e Cosmgauwue 16 supaps 1991 roga HaydHO-
MIPOU3BOICTBEHHOI'O BHEIPEHUYECKOI'O
MAaJIOTO NPENIPUATUSA «<XUMEKO», KOTOPOE B
1994 rony 661710 TPEOO6PAZOBAHO B 3AKPBITOE
AKIIMOHEPHOE OOIIECTBO «XUuMeKko-TAHI», 1 B
COCTAB AKIJUOHEPOB JAHHOT'O NPENITPUATUSA
pomten PI'Y nedptu 1 raza umenu .M. I'ybkuHa.
l'eHepalbHBIM JUPEKTOPOM C MOMEHTA
OCHOBAHHSA NPEATIPUATHSA U IO CETOAHAITHUNA
JeHb ABaAeTCa CnIMH Muxana AJIEKCAHIPOBUY.

* Pa3paboTKa U BHEJPEHHUE NIEPBBIX PEATEHTOB
JUISL fOOBIYM HE(PTH C TOPTOBOI MAPKOU
«Hedprenon» («Hedprenon H3», Hedprenon BB»
u 1p.) (1991-1995 roawr);

¢ TIpuobpeTeHue 3aBOJICKUX IIONIAJICH,
ocnosanue 3A0 dlerpoxum» B benropoge
(2000 ronm), reHepaJIbHbIA AUPEKTOP
Masmotus CA,;

¢ Pa3paboTKa pOCCUIICKUX I'eJICOOPA3HBIX
xxuakocred i I'PIL BHEIpEeHnE HOBBIX
COCTABOB M TEXHOJIOTU HA MECTOPOXKAECHUSIX
3anagHor Cubupy, Ha POManKMHCKOM
MECTOPOXIEHUH B TaTapcTaHe, B Pecriyonnke
Kazaxcran (1993-2000 roger). [TonyyeHue 3a
3Ty pa3paborkKy npemuu I[Ipasurenbcrsa PO B
06J1ACTH HAYKU U TEXHUKH 32 2000 rox;

*  OpraHusanus TEXHOJIOI'UYECKOTO
OTAENA JI IPOMBIIIJIEHHOI'O BHEAPEHUA
CO3IAHHBIX TEXHOJIOTUI 1 BBIXOJ], HA PBIHOK
CepBUCHBIX ycayT (2002 rox). B cranoBneHun
TEXHOJIOTUYECKOI'O OT/EJIA CTOSIIA MOJIOZbIE
Y4EHBIC, BBINYCKHUKHU PI'Y HE(pTH 1 I'a32 UMEHU
.M. T'y6xuna (Enucees 110, 3aBOpOTHBIN A.B,,
ITo6opuieB M.B.), KOTOpPBIE U CENYAC AKTUBHO
BHEJPSIOT HOBBIE TEXHOIOI'UU 3AO «XUMEKO-
TAHT»;

e Co3JaHue JINHEHKY PEAT€HTOB U TEXHOJIOTUH
JUISL 1OOBIYY HEPTH U I'a3a (MHTCHCU(PUKALIHSA,
ITHIT, PUP, rnymeHue, peareHThl JJj1s1 JOObIUH,
IOAI'OTOBKHU U TPAHCIIOPTA YIJIEBOJOPOIOB)
(2006 rom);



The Coiled Tubing Times Journal is baving its
questions answered by L.A. Magadouva, Doctor

of Engineering Science, Professor of chemical
technology for oil and gas industry at Gubkin
Russian State University of Oil and Gas, Director of
Research and Education Centre of Field Chemistry,
Technical Divector of Chimeco-GANG CJSC.

Coiled Tubing Times: Lyubov Abdulayevna, on
16 January 2016 Chimeco-GANG CJSC celebrated
its 25-th anniversary. What do you think are the
most remarkable milestones in its history?

Lyubov Magadova: The most memorable for me are
the following events:

* The establishment on 16 January 1991 of the
research and innovation small company “Chimeco”
which in 1994 was reorganized into Chimeco-
GANG CJSC, with Gubkin Russian State University
of Oil and Gas becoming its shareholder. Mikhail
Aleksandrovich Silin has been the General Director
of the company since the very beginning.

¢ The development and introduction of the first oil
field chemicals under Neftenol trademark (Neftenol
NZ, Neftenol VVD, etc.) (1991-1995);

¢ The acquisition of factory premises and
incorporation of Petrohim CJSC in the city of
Belgorod (2000), with S.A. Malyutin appointed as its
General Director;

¢ The development of the Russian gel-like liquids
for hydraulic fracturing and the introduction of
new compounds and technologies at the fields of
Western Siberia and the Romashkinskoye field in
Tatarstan, the Republic of Kazakhstan (1993—-2000).
The Russian Federation Government Award in
science and technology for this innovation in 2000;

¢ Opening a production engineering office for the
commercial introduction of the newly-developed
technologies and marketing maintenance
services (2002). The production engineering
office expanded due to the efforts of the young
scientists who graduated from Gubkin Russian
State University of Oil and Gas (D.Yu. Yeliseev, AV.
Zavorotny, MV. Pobortsev) and who are currently
implementing the new technologies of Chimeco-
GANG CJSCG;

¢ The development of a line of chemical reagents and
technologies for oil and gas production (stimulation,
oil recovery improvement, remedial cementing, well
killing, reagents for the production, treatment and
transportation of hydrocarbons ) (2006);

e Death of Rashid Saipuyevich Magadov, one of the
founders of Chimeco-GANG CJSC, its Technical
Director and inventive mind (2 November 2006);

* The incorporation of service companies (Small
innovation enterprises of Gubkin University):

Small Innovation Enterprise State Institution
“Chimeco-Service” CJSC (2010), general Director
V.A. Lebedev, and Small Innovation Enterprise State }

= | Cx _| .IF.I
B. I'y6ano6 npoeooum hussmpautOHHbLi
axcnepumenm

Gubanov V. conducting filtration experiment

A

B. Toauenxo uccieoyemmedcghpasnoe

namascenue IIAB

Dyachenko V. investigating surfactants
interfacial tension

Jla6opamopusn no uccieoo8anu1o POnnNanImos
Proppant investigation laboratory
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TOBUJIEN

e Tubenb ogHOro U3 yupeaureneit 3A0 «XuMeEKO-
TAHI», TEXHUYECKOT'O IUPEKTOPA, TEHEPATOPA
njen, Marajosa Pamupa Carinyesuya (2 HOsI6pst
2006 ropma);

e Co3gaHue CEPBUCHBIX KOMIAHUN (MaJIbIX
MHHOBALIMOHHBIX IPEAIPUATUNA ['YOKMHCKOTO
yHusepcureTa): 3AO MUIITY «Xumeko-
Cepsuc» (2010 ron), reHEPAIBHBIN JUPEKTOP
Jle6enes B.A.u 3AO MUIITY JleTpoxum-
Cepsuc» (2014 ron), reHepaJIbHbIA JUPEKTOP
Jly>keuxuii A.B., TO3BOJIMBIIUX PACIIHUPUTD
PBIHOK pa3pabOTAHHBIX COCTABOB U CTATh
JIBUT'ATEJIEM JIJISI PA3PAOOTKH HOBBIX PEATEHTOB
U TEXHOJIOTUH JIJIs1 3AKA3YUKOB — HE(PTIHBIX
KOMIAaHUM.

BK: Kakue Hay4YHBIE€ H TEXHOJOTI'HYECKHE
moctTu:keHusa 3AO Xumexko-T'AHI» Bel

OBI OTMETHJIH B IIEPBYIO ouyepeas? Kakue

NpPoeKThI BBl cunTaeTe CBOMMH ITABHBIMH

nmooexamm?

JI.M.: Hamu rimaBHBIE TOOEBI:

* TIpoekThl B 061aCTU UHTEHCU(PUKALIUU: ['PIT
1 KUCJIOTHOE BO3JICHCTBUE;

e IIpoexrtsl B o6nacTu ITHIL: pazpaboTka u
BHepenue Texnosnoruu [THIT c npumenennem
cocTaBoB «SiXell», NpeIHA3HAYEHHBIX /1715
PabOoThI B HU3KOIIPOHUILAEMOM KOJLIJIEKTOPE;
TNOJIMMEP-TIOJIUMEPHOE BO3JAEHUCTBUE;
KOMILIEKCHBIE TexHOsioTuM [THIT; B HacTog1mee

BpeMsi coTpyaankamu 3AO «Xumeko-TAHT» A. Ko3no6 na 3axaure cocmaeos oas ITHIT
u PI'Y neprw m raza mmenu .M. T'yGxkmHa Kozlov A. performing injection of EOR
paspaboransl ITAB st ASP-3aBoiHEHN S compositions

H4 OCHOBE OTEYECTBEHHBIX ITPOAYKTOB
Heprexummuu. C 2002 roj1a 6BI0 3aKJII0UYEHO
38 1oroBopos, 06padoTaHo 601ee 1700
HATHETATEIbHBIX CKBAXXHWH, JOTIOJTHUTEIBHO
JIOOBITO 60s1€€ 2,5 MJIH TOHH HEPTH;

» TIpoexTsl B 061acTu PUP: TexHOMIOr NN HA
OCHOBE BOJJHOI'O, 6€3BOJHOI'O Y1 SMYJIIbCUOHHOI'O
TAMIIOHAXKHBIX PACTBOPOB C IPUMEHEHUEM
MHKPOILIEMEHTA,;

* TexXHOJIOIUH C UCIIONIb30BAHUEM
IOJUCAXAPUJHOM KUAKOCTH IrymeHus «[TICKI»
U 3MYJIbCUOHHBIX XKUJIKOCTEN ITyHeHU s «J1OP»,
«I'BEpIOV NEHBI> A1 ITIYIIEHNUA CKBAXXUH, B
TOM YHCJIE C AHOMAJIbHO HU3KUM ILJIACTOBBIM
JIABJIEHUEM.

BK: 3A0 Xumeko-TAHI» aBisgeT COOO
APKHUHA IIPUMEP CHMOH03a HAYKH K
IPOU3BOIACTBA. B ueMm Bl BHAUTE CEKPETHI

3TOro ycmexa? B. Ilvizanxoes, 3amecmumetb mexHuuecKozo
JI.M.: Bce 3TO BHUIIOCH BO3MOKHBIM TOJIBKO oupexmopa 340 «Xumerxo-TAHI», na

TTOTOMY, YTO KOMITAHUST HAXOIUTCS HA TUTOIIAIKE xucaomuom I'PII 8 Jlykoiin-Ilepmo»

PI'Y HedpTvt 11 raza umenu ML.M. T'y6KuHa, TsygankovV., Deputy Technical Director,

MPAKTUYECKU BCe COTPYAHUKHU 3AO «XHUMEKO- Chimeco-GANG CJSC, performing treatment,

T'AHI» aBaIA10TCA COTPYAHHUKAMU YHUBEPCUTETA, Lukoil-Perm
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MBI IOCTOSIHHO PACTUM MOJIOZYIO CMEHY, KOTOPAst
rOTOBA CO3/1aBATH U BHE/IPSITh HOBBIE TEXHOJIOTUU.

BK: B KaKHuX HAIIPABJIECHHAX
0OTE€Y4ECTBEHHOH IIPOMBICIOBOM XUMHUH
3A0 Xumeko-TAHI» 3aHHNMaeT ITHIHUPYIOIHE
MMO3UIUUN?

JI.M.: PeareHTbl U TEXHOJOTUH JIJI5
MHTEHCU(PUKAITMU HE(PTETra30/100bIIU.

BK: Kakue JTHHEHKH IIPOLYKTOB
3A0 Xumeko-TAHI» mpeJHa3HAYEHBI
st HehTera3ocepBHUCHBIX KOMIIAHHHM,
CIEIHATH3IUPYIOUNIHNXCA HA TEXHOJIOTUAX,
KOTOpBIE OCBEUIAET :KypHaJ «<Bpemsa
KoaTIOONHTa. Bpemsa I'PII»?

JI.M..: [Iy11 HE(PTEra30CEPBUCHBIX KOMIIAHUH,
CIIELIMAJIM3UPYIOIIUXCSA HA TEXHOIOIUAX, KOTOPBIE
OCBEIACT Bam xxypHaJI, IPEAHA3HAYEHBI B IIEPBYIO
oyepe/ib:

e KOMIUIEKCBI peareHTOB BOGHOU XUMHU 11 I'PIT
«XUMEKO-B»;

e Jlunerika pearenTos aida I'PIT Ha BOZHOIM OCHOBE
oz Mapkou «PI'Y HI»;

» Kowmruiekcol peareHTos 1is PIT Ha
YITIEBOJAOPOIHON OCHOBE «XHMMEKO-H»,
«XnMekKo-T»;

e HMuatencu@uUuUpPyOIUe COCTABI A1
KHUCJIOTHBIX OOPa6OTOK C IPUMEHEHHUEM
KOJMTIOOMHTI'A: «ITAB-KHCJIOTHASI KOMIIO3UIIWS HA
OCHOBE CyXOKUCIOTHI «CK-TK 4», «<Hedrenona K»
U UHTU6uTOpa KOppo3uu «MKV-118»,
MHTEHCU(PHUITUPYIONIU COCTAB «XHUMEKO-
Knaccuk», MHTEHCU(PUITUPYIONIUI COCTAB
JULA BBICOKOTEMIIEPATYPHBIX TEPPUTCHHBIX U
CMEMIAHHBIX KOJUIEKTOPOB «XHUMeKO-TK-2KM>»

U MHOT'HME IPyTHUE.

BK: KakOBBI OCHOBHBIE€ KOHKYPEHTHBIE
IIPEHMYIIECTBA IPOJYKTOB KOMIIAHHH?
KakoBa crparerusa BbIBOLA XHMPEAreHTOB HA
PBIHOK?

JL.M.: I[Ipoaykrel 3AO «Xumexko-TAHI» copepxar
GOJIBIITYIO HAYYHYIO COCTABJIAIONIYIO, CO3dHBI
U UCCJIEJOBAHBI B COBDEMEHHBIX J1A60PATOPUAX
PI'Y nedptu u raza umenu .M. I'yGkuHa
BBICOKOKBAJIM(DUIIUPOBAHHBIMU COTPYAHUKAMH,
Cpeau KOTOPBIX JOKTOPA U KAHANUATHI HAYK,

4 TAKOKE ACIIMPAHTBI YHUBEPCUTETA.

Crparerus BbIBOJA XUMPEATEHTOB HA PBIHOK
TAKOBA:

* PpPa3pabOTKa HOBBIX COCTABOB, TEXHOJIOTUM UX
IPUMEHECHUS,

e A[IANTAMS ATUX TEXHOJIOTUH B PT'Y HEpTU "
raza uMeHu .M. 'yOK1HA WU OTPACTIEBBIX
UHCTUTYTAX JJI1 KOHKPETHBIX MECTOPOXICHUI
U IJIACTOB;

*  ONBITHO-NPOMBINIEHHBIE pa60oTHI (OITI)

>

Institution “Petrochim-Service” CJSC (2014), general
Director AV. Luzhetsky, which made it possible to
expand the market of compounds and support the
development of new reagents and technologies for
the customers among oil producers.

CTT: What scientific and technological
achievements of Chimeko-GANG CJSC would you
single out? What projects do you see as your key
victories?

L.M.: Our key victories:

» Projects connected with well stimulation: hydraulic
fracturing and acid treatment;

¢ Projects connected with oil recovery improvement:
the development and introduction of technologies
for oil recovery improvement with the application
of SiXell compounds designed for low-permeability
reservoirs; polymer-polymer treatment; integrated
technologies for oil recovery improvement; the
experts from Chimeco-GANG CJSC and Gubkin
Russian State University of Oil and Gas has
developed surfactants for ASP water-flooding influx
based on domestic petrochemical products. Since
2002, we have signed 38 contracts, worked with
over 1,700 injection wells, and had more than
2.5 million tons of oil production added,

» Projects connected with remedial cementing:
technologies using water-based, anhydrous and
emulsion cement slurry with micro cement;

¢ Technologies using polysaccharide well-Killing
fluids (PSZhG), emulsion well-killing fluids (IER)
and Solid Foam fluids for Killing wells, including
wells with abnormal low reservoir pressure.

CTT: Chimeco-GANG is a bright illustration of
symbiosis between science and industry. What is
your formula for success?

L.M.: It was made possible because the company
is working in conformity with Gubkin Russian State
University of Oil and Gas and almost all our experts
are the members of the University team; we never stop
training the younger generation who are wiling to
create and introduce new technologies.

CTT: What are the areas of the domestic field
chemistry where Chimeko-GANG has proved
to be the leader?

L.M.: Reagents and technologies for oil and gas
production stimulation.

CTT: What product lines are offered by
Chimeko-GANG CJSC for oil and gas service
companies whose focus is on the technologies
which are covered by the Coiled Tubing Times
Journal?

L.M.: We offer the following products for the oil and
gas service companies which apply the technologies
promoted by your journal:
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HAa MECTOPOXK/CHUAX;
* CONPOBOX/JAEHHUE NPOBEJEHUA PAOOT HA
npomsicie nociue OITH.

BK: Kak H3MEHHJ/IACh TAKTHKA IIPEAIIPHATHA
B CBA3H C IIaJJ€HHUEM II€H Ha HePTh 1
CEKTOPATbHBIMH CAHKITHAMH?

JI.M.: Pa3pabarpiBacM TEXHOJIOTUU C
HMCHOIB30BAHUEM OOJIEE AEMIEBBIX KOMIIO3UIIUI HA
OCHOBE OTEYECTBEHHOI'O ChIPbSI U KOMIIOHEHTOB.

BK: 3A0 Xumexo-TAHI» cTasio mnpuMepom
YCIEUTHOI'O HMIIOPTO3aMEICHH A 32J0/IT'0
J0 TOr'o, KaK 3TOT TEPMHH CAeJIaJICA
OCTPOAKTYaJbHBIM. YTO, HA Bamt B31714 1,
HYZKHO JJIA YCIIEIIHOI'O HMIIOPTO3AMEIIECHH A?

JI.M..: ’)Kenanue 3apabaTbIBaTh, HCIIOIb3YS
COOCTBEHHBIE 3HAHUS U BO3MOXHOCTH CBOEH
CTPAaHBL

BK: Bamru moskej1aHuAa Kouieram u3 3A0
Xumexo-TAHT» o C1y4aro cepedopsIHOro
FOOMIEsI KOMIIAHHUH.

JI.M.: Bcem corpyaraukam 3AO «Xumeko-TAHI>
JKEJIAI0 KPETIKOI'O 3/I0POBbSL, TUYHOT'O CYACThSI
U 60JBIINX TBOPUYECKUX U IPOU3BOACTBEHHBIX
YCIIEXOB!
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e Water-based reagent complexes “Chimeco-B” for
hydraulic fracturing;

* Water-based reagent line for hydraulic fracturing
under trademark “RGU NG”,

¢ Oil-based reagent complexes “Chimeco-H” and
“Chimeco-T” for hydraulic fracturing;

e Stimulation fluids for acid treatment with the
application of coiled tubing: “Surfactant and acids
composite with dry acid SK-TK 4, Neftenol K and
corrosion inhibitor IKU-118; stimulation fluid
“Chimeco-Classic’; stimulation fluid for high-
temperature, terrigenous and mixed reservoirs
“Chimeco-TK-2KM?”, just to name a few.

CTT: What are the basic competitive
advantages of the company’s products? What
about the marketing strategy for chemical
agents?

L.M.: The products of Chimeco-GANG CJSC reveal
a significant scientific presence, they are created
and examined at the modern laboratories of Gubkin
Russian State University of Oil and Gas by its highly-
qualified experts, including Doctors and Masters of
sciences and post-graduate students.

The marketing strategy for chemical agents is as
follows:

* development of new compounds and their
application technologies;

» adjustment of such technologies for specific fields
and formations by the experts of Gubkin Russian
State University of Oil and Gas or at the industry
research centres;

e field trials;

» providing support for field works upon field trials.

CTT: How did the company change its
strategies in view of the decrease in oil price and
sectoral sanctions?

L.M.: When developing our technologies we use
cheaper compounds based on domestic raw materials
and components.

CTT: Chimeco-GANG CJSC was considered a
vivid example of successful import substitution
long before this term became the issue of the
day. What do you think is required for efficient
import substitution?

L.M.: A desire to earn by relying on your own
knowledge and the opportunities open in your country.

CTT: What would you wish to your colleagues
from Chimeco-GANG CJSC in connection with
its 25" anniversary?

L.M.: I wish everybody good health, happiness,
creative spirit and professional achievements!



JLA. Mazaoosa poounace 6 1953 200y. B 1975 200y
oxonuUna MOCKOBCKULL UHCIMUNLY M HePDMEeXUMUUECKOLL
U 2A306011 NPOMbIUUSCHHOCU UMeru H.M. Iyoxura no
CReUUANIEHOCTIU <IMEeXHOI02US OCHOBHOZ0 OP2AHUYECKO20
U HehMexXUMUecrKo20 CUHMEe3a» U NOCMY UG HA
pabomy 6 HaywHo-uccieoo8ametoCKUl UHCImumym
OP2aHUHECKUX NOJLYNPOOYKMOS U Kpacumeneli
(HHOIuK). Pa0 1em ABAANACS CIMAPULUM UHICEHEPOM

1a JJonz2onpyoHeHCKOM XUMUMECKOM 3a600e MOHK020
opeanuueckozo cunmesa (X3 TOC). B meuernue 20 1em
pabomauna 60 Bcecoro3Hom HegphmezazoeoMm UHCIMUNYme
(BHHHnegpmy), a samem PMHTK «Hegpmeomoauas.
Hawana c 00a#cHOCmu MAAOULE20 HAYUHO20
COmpPYOHUKA 8 1AOOPAMOPULL BCKPLINUA NIACMA,
Cmana no3omee 3a6e0YIOU UM CeKMOPOM PUUKO-
XUMUHECKUX UCCTICO0BAHULL. SAUUMUILA KAHOUOAMCKYIO
ouccepmauuro Ha memy «Co8epuULeHCmMeEo8ame
MEXHON02UL 2UOPABIUHECKO20 PA3PbLEA NAACA HA
OCHOBe pa3pabomxu peuennmyp mepmocmaouibHbLx
2e1e00p a3y 10ULUX HCUOKOCEIL DA3PbLea 014
HUSKONPOHUUACMBLX TNEPPULEHHBIX KONNEKIMOPOS
Banaonoii Cubupu» no cneyuarbHOCMu pa3pabomra u
IKCNAYAMAUUA HePMAHBLIX U 2A3066LX MECIOPONCOCHULL.

B 1999 200y cmana samecmumenem, a e 2006 200y —
mexnuueckum oupexmopom 3A0 Xumexo-IAHI>.

C 1999 200a JI10608b AbOyaesHa padbomaem 6 PI'Y negpmu
u 2asa umernu .M. I'yoxuna, c 2001 z00a — 3amecmumens
oupexmopa HHcmumyma npomusLCA0600 XUMUL DU

PI'Y negpmu u 2asa umernu HM. I'yoxuna, 6 Hacmosu,ee
8pems — OUpexmop HayuHo-00PaA308aAMeNbHO20 UeHmpPa
dIpomsicnosasn xumus», ¢ 2009 2o0a — npogheccop
KageopsL MexHONI02UU XUMUHECKUX BeULeCNE 015
HePMAHOLL U 2430601 NPOMBLIULIEHHOCIIL.

Jaypeam npemuu IIpasumenvcmea POCCULICKOLL
Dedepavuu 8 oonracmu Hayxu u mextuxu (2000 200).

B 2007 200y 3auumuna OOKmMOPCK)Y10 OUCCePMALuIo Ha
memy: Paspabomna H#HuoKocmeri paspuléa Ha 800HOLL U
Y271e6000DOOHOIE OCHOBAX U TMEXHOJIO2ULL UX NPUMEHCHU
ON15 COBEPULCHCINBOBAHUS NPOUECCA 2UOPABIUUECKO20
paspuisa naacma» 1o CReYUAILHOCHIU <KOJNOUOHAS
XUMUA U PUSUKO-XUMUHLCCKALMEXAHUKA.

Asmop 6onee 250 nayunsix padom, 65 namenmos

na uzoopemerue. OONACHIb HAYUHbLX UHINEPEecos —
NPOMBLCTIOBAA XUMUS, PeaernbL U MexHON02UL 014
unmencupuraruu 000biMU HePmiu, NOBLIULEHIUA
Hepmeomoaru NAACMa, 2AYUEeHUS U DeMOHINA CKBAICUH,
10020MOBKU HePpmu.

JLA. Mazaoosa yracmeosana 6 paspadomie u

8HeOperulU PAOA Peazerimos 04 MmexHOI02ULL
NOBbLULEHUSA HeDMeOMOaHU NAACINA U )EeIULCHIU
nPOUIEOOUMENBHOCIU CKBANCUH. Paspabomarnoie
peazermut: HUOKOCHIU 014 2UOPABIUHECKO20 PA3Pbiea
NAACMA HA )271e6000POOHOLL U BOOHOIL OCHOBAX,
KUCOMMHBLE KOMBO3ULUL 011 OOPAbOMOK meppuzentvLx
U KapOOHAMHbLX KOJNCKIMOPOB, 000USOIUD)YIOUUE
COCMABbLL U HCUOKOCHIU TLYULEHUA 015 PEMOHING CKEANCUH
NPUMEHAIOMCA 8 PASSIUMHBLX HePMe2a30000b16aAIOUUX
npeonpuamuax xax 6 Poccuu (3anaonasn Cubups,
Tamapcman, Komu, Openoypzckas oonacme,
Cmaspononscxull Kpait, Kpacrooapckuti xpait u op.,), max
u 8 pecnybauxax CHI (Kazaxcman, Benapyce, Ykpauna,
Typrmerucmar).

UBILEE

LA Magadova was born in 1953.
In 1975, she graduated from Gubkin
Moscow Institute of Petrochemical
and Gas Industry with a degree in
basic organic and petrochemical
synihesis and was employed by the
Research and Development Institute
of Organic Colouring Agents and
Intermediate Products (NIOPIK).
For several years, she was the
Senior Engineer at Dolgoprudnensk
Chemical Plant of Fine Organic
Synithesis (DHZ TOS). She worked for
twenty years at the All-Union Oil and
Gas Institute (VNIIneft), and then
at the Russian Interbranch Scientific and Technical
Complex “Oil Recovery”. She started as a junior
research assistant in the laboratory of well completion
to become later the bead of physical and chemical
studies. She got ber PhD degree presenting a thesis “On
improving the technology of hydraulic fracturing by
Jformulating temperature-stable gel-forming fracturing
[luids for low-permeability terrigenous reservoirs in
Western Siberia” under the category ‘Development
and operation of oil and gas fields”.

In 1999, she became the deputy Technical Director of
Chimeko-GANG CJSC, and in 20006 she was appointed
the company’s Technical Director. Since 1999 Lyubov
Abdulayevna bas been working at Gubkin Russian
State Uniiversity of Oil and Gas; since 2001 she has been
the deputy Director of the Institute of Field Chemistry
under Gubkin Russian State University of Oil and

Gas; she is currently the Direcior of the Research and
Education Centre of Field Chemistry, and since 2009
she bas been the Professor of chemical technology for
oil and gas industry.

L.A.Magadouva holds The Russian Federation
Government Award in science and technology (2000).

In 2007, she became the Doctor of Sciences upon
presenting a thesis “The development of water-based
and oil-based fracturing fluids and their application
technologies for improving the process of hydraulic
[fracturing” under the category “Colloid chemistry and
Dphysical and chemical mechanics”.

L.A.Magadouva is the author of over 250 research
papers and 65 invention patents. Her research interests
comprise field chemistry, reagents and technologies
Jor oil well stimulation, oil recovery improvement, well
killing, well workover and oil treatment.

LA Magadova bas taken part in the development
and introduction of a number of reagents for the
technologies of oil recovery improvement and well
stimulation. The reagenis created include oil-based
and water-based fracturing fluids, acid compounds
Jor the treatment of terrigenous and carbonate
reservoirs, waterproofing sealants, well-killing fluids
Jorwell workouver, such reagentis being used by a
variety of oil and gas producers in Russia (Western
Siberia, Tatarstan, Komi, Orenburg Region, Stavropol
Territory, Krasnodar Territory, etc,) and other
republics of the CIS (Kazakbstan, Belarus, URraine,
Turkmenistan).
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METOLbIl YBEJIMHEHA
HEDTEOTOAYN MJTACTA N TPTT

M.I. PATUMOB, ri1aBHbI¥ HHKeHep OO0 «Pox HHKHMHHUPHUHT CepBHCE3»

Texnosnorus I'PIT nponuia 60gbIION YT —
OT EAVMHUYHBIX OIEPALIMHA 1O CAMOI'O MOIIHOI'O
MHCTPYMEHTA YBEIUYCHUSA TPOAYKTUBHOCTH
CKBAKMH U YIIPABJIEHUA PAa3pPA60OTKOM I1JIACTA.
B HacTosmee BpeMs MHOI'UE HEPTAHBIE
MECTOPOXK/ICHUS CBOEH pa3pabOTKON OOs13aHbI
METOAAM I'IpOopaspriBa 1u1acta. Hanpumep, B CIIIA,
rje rexHonorusa I'PIT npumeHsaeTcs 4Ype3BbIld4aiHO
I POKO, IPUMEPHO 25—30% BCEX 3a11ACOB CTAIN
IIPOMBIIUIEHHO IOCTYITHBIMH UMEHHO O1arofaps
3TOU TEXHOJIOIMH. ITO OILIEHKAM 3KCIIEPTOB,
TU/IPOPA3PBIB CIOCOOCTBOBAJ YBETUYEHUIO
U3BJIEKAEMBIX 3a114COB He(PTH B CeBEPHOU AMEPHKE
Ha 8 MiIpA 6appesieit. B oTeuecTBEHHOM TPAKTUKE
metop I'PIT Hauanu npumMeHaTs ¢ 1952 roga. ITuk
NPUMEHEHHUS METO/A ObUI JOCTUTHYT B 1959 roay;,
MOCJIE YETO KOIUYECTBO ONEPALIMI CHUZUJIOCD,
434TEM U BOBCE IIPEKPATUIIOCH. C Hayasa 1970-x u 10
KoHIA 1980-x I'PIT B OT€YECTBEHHOU HEPTENOOBIUE
B IPOMBIIIJIEHHBIX MACHITA0aX HE IIPOBOIUIIHNCH,
MOCKOJIBKY B CBSI3H C BBOJIOM B Pa3PA6OTKY KPYITHBIX
He(PTAHBIX MECTOPOXAEHUI 3anagHou Cuobupu
NOTPEOHOCTD B UHTEHCU(PUKAIIMU JOOBIYH IOIIPOCTY

3ayeM HyXHbI meToab! MHIM

+ Yckopenue nobblun noBbIWaeT
peHTabenbHOCTL paspaboTku
MeCcTOpPOKASHHA

— CHW¥aeT Kan. 3aTpatel Ha gobeiteln Gappens
chnonga

— CHU¥aeT JKcnnyaTauyMoHHbl2 3aTpaTel Ha
AobeITeIn Bappene dnwoKaa

— Momoraet nopgaep¥yBaTe NNacToBoe faBneHWe

- NoBklwaeT 0bkbem peHTabenkHeIX 3anacoe

oTnaia. BospoxaeHue NpakTuky npuMeHenus I'PIT
B Poccuu HA4a/10Ch TONBKO B KOHIIE 1980-X.

Heocnopumo 1o, 4TO HOCJIE IPOBEACHUS
I'PIT 1e6UT CKBA’KHUHBI, KAK IPABUJIO, PE3KO
BO3PACTAET, UHOIA B HECKOJIBKO JECATKOB PA3.
MeTOoz TO3BOMSET «OKUBUTB» IPOCTAUBAIONINE
CKBa’KMHBI, HA KOTOPBIX JOObIYA HE(PTU WIIN I'a3a
TPAJAUIIUOHHBIMH CIIOCOOAMHU y>KE HEBO3MOXKHA WU
MajopeHTa6€enbHa. KpoMe TOro, B HACTOAIIEE BPEMS
MeTof ['PII mpuMeHseTCs IS pa3padOTKH HOBBIX
HEPTAHBIX IUIACTOB, U3BJICYEHNE HE(PTU U3 KOTOPBIX
TPAJAUIIUOHHBIMH CIIOCOHAMU HEPEHTAOEIBHO
BBH/ly HU3KHX MTOJTy49a€MBIX 1c6MTOB. Taxkske I'PIT
MIPUMEHSETCS 151 JOOBIYU CIAHIIEBOI'O I'd34 M r'a3a
YILIOTHEHHBIX [IECYAHUKOB.

JOIIOITHHUTEJNbHBIM CTHMYJ/JIOM yBE€/IHY€HH S
06'pemMoB I'PII BO BceM MHpe, B TOM YHCJIE H B
Poccumn, ABASIETCA CHUKEHHE IIeH Ha He(PTh,
TAK KaK Ha cCerogHAmHUM 1eHb I'PII cran
IIPAKTHYECKH €JHHCTBEHHBIM CIIOCOO0M
YBEJIHYEHH A JOOBIIH IIPH HANMEHBIITHNX
3aTparax.

MO’KHO C yBEPEHHOCTBIO CKA34Th, YTO HA
ceroaHanHuM 1eHb ['PIT aBnasieTCst HEOT'bEMJIEMON
YACTBIO PA3PAOOTKH MECTOPOXK/ICHUI, HE3ABUCUMO
OT CTAJAHH U CPOKOB IIPOMBIIIJIECHHOU 3KCIIYATALIUH,
4 TEOPETUYECKUE OCHOBDI JAHHOM TEXHOJIOI'UU U
C(POPMHUPOBAINCH KAK OTAECIbHAA HAYKA.

Om pedaxuyuu. Mo, npeonazaem O3HAKOMUMBCA C
CO0CDICAINCIILHBIM MAMEPUATIOM, TPEOCNABNCHHBIM
Komnanuell Pox Hnocunupunz Cepsuces» 6 He
CO8CeM NPUBLIYHOLL ONLA IHCYDHAILHOU 1Y ONUKAUUL
Ppopme — 8 8uoe nOcieO0BAMeNbHO nNpe3erHmaruil
Caaii006. IIocKoNwK) Catioos 0OKoL0 mpex comer,
mamepuanvt 6y0ym nyoaUKo8amscs 6 meverue 2004
8 uemuoLpex Homepax JHcyprHaia <Bpems konmroounza.
Bpewms I'PIT». Ce2001a mbL Bpeonazaem 8aulemy
BHUMAHUIO NEPEYIO UACHIb PE3eHIMALUL.

ABTOpSI Ipe3enTanum: M.A. Cenos, J.P. CyJITaHOB,
M.I. Parumos, ®.A. AcagoB

2 Cpeactea MHM

YoaneHHe NPHYHH YXYOWEHWA NPOOYKTHBHOCTH
= YoansHWe NofpesnsHER, BbiIsIEssMers BypeHme s
W IAKAHYHBAHbE M CEBAMHAH
» Kumwuscxan obpabona noons AaAsHYHBAHNE CRRANMFDE
» Eypasiie Hi AeipeccHn
*  HHTeHCHpPHEALKA NPHTOKA
- PN
- KncnoTHuek FPTI
*  HOoB& TEXHONOIHWH
— MopMMOHTANBHBIE CEEAMMHDL
= PN
« Hsenotwan oSpaborea
= Kicnorasms TP
MHGroIAB0EH kIR CEMEREN
= PN
*  Kiecnomeas obpaliorea
+  Kucmarsem MR
« ¥n paBMTHAT HOOOHOPOOHOCTEM NNACTa
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8 BnuaHKe noBpesgeHua NpoHKULaeMocTH Ha
NpoAYKTHEHOCTE CKBaXHHBI
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CTHOWEHSE NPOH LSS MOCTER

9 BnwuAHWe NOBPEeXAeHUA Ha
NPOAYKTUBHOCTE CKBaXXWUHbI

10
MpuynHLI NoBpeXaeHns

+ MpoHwkHoBeHWe hunETpaTa Gypoeoro p-pa
W wnama

+ MpOHWKHOBEHHE LLEMEHTHOTO KaMHA WK
dbuneTpaTa uemMeHTHoro p-pa

+ MpoHukHoBeHWe wWnamMa
+ MoepexaeHne B xoae nepdopUpoBaHna
+ IMYNLCHK

1

Ouam. Awam. 3akynop-umux

Mpoxuuaem. nop,  “acTHL, MUKPOHbI
ma MUKPOH  MuHuM.  Maxcum.
100 10 1.4 33
250 15.8 22 52
500 224 3z T4
750 274 39 g.1
1000 316 45 10.5
1500 387 55 12.9
2000 447 6.3 14.9

Ecnu HUaMeTp YacTHL MeHbLLE MHHAMANBHOTO,
OHW MoryT ceoBoaHo NepeMelaTLCA
E NOPOEOM NPOCTPaHCTEE
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12

MNMoBpexOeHWe B CBA3ZW C NPOHWUKHOBEHWEM
thuneTpaTa Gypoeoro p-pa

+ MNoepexaeHHe NPOHNMLAEMOCTH, Bbl3BaHHOe
NpoOHHEHOBEHWEM G.p. B MaTpHUy nopogbl
= 3TOT BHA NOBPEXAEHUA MOKHO CYWECTBEHHO
OTPaHHYHTE 33 CYET NPABMNLHOTS BeIGopa
GypoBore ppa
= KucnotHana ofpabotia HeBonsworo obbeMa
nocne 3akaHYHBaHUA CKBAMHHLL MOXeT
OrPaHN4YHTE BO3geACTEHE NOBPEXAeHNA
+ MNoBpexaeHHe NPOHULAEMOCTH, BbIZBaHHOS
pa aHHEM FMKHH
= 3ToT BHA NOBPEeXAEHHA MOKHO CYLWISCTREHHO
OrPaHHYHTE C NOMOLWEH XMMHAYECEWMX NPpUMCcagor

14 MexaHuKa noBpexaeHun
B xoae nepgopupoBaHun

el
mACHRE

Bell el al. Perferating, SPE Menograph 16

13

MoBpexaeHne B CBAZN C NPOHHKHOBEHWEM B
NAACT UEMEHTHOTO KAMHA W MnLTpaTa p-pa

*  LleMeHT Kak NpaBMno NPoHHKaeT B NNacT
Ha HeBonewyk mMySuHy
- ¥YpanmeTcA B xoae nepdopipoBAHKRA HITH C MOMO LWL

KHENOTHOR ofpaboTon CHBAXMHE HENOCPEOCTESHHD Nepen
NYCKOM B 3KCNMYATALMIO

Moppexpedne B xoae nepropupoBaHnA

* BuiibiBAeTCA CHONMNEHUEM B Nepd. KaHane oCKONKoE
3apAafa v nopoakl (MoxeT BbiTe 40BONEHD
IHAUMTENLHLIM)

YOANAETCA & NOMOWEK XHM. 0SpaGoTEn nocne
nepdopHpoBaHMA

15

MNoepexgenune B xoge nepdopupoBaHna

* BbiabIBaETCA NpONHEHOBEHHEM diNoMOa B NepdopayHoHHBIe
KaHamnk
~ PaBorame Ha genpeccui, YTOGK NPEAOTERATHTE NPSHWEHOBEHHA
hnoMaa B nnact
* Yepea HKT
+ Cnycx nepdpopatopa Ha kabene

MepdopupoEaHue Ha OenpeccHM

+  Cpasy nocne nepdopHpoBaHHA B OTEEPCTHA NOSIETCA
HECKONLKS FANNOHOBE P-pa (HO HE CAHLWKOM MHOTO, YToGk
OCEOMNKH HE CHONMNMCE B CTH HAO NepopaTopom)

+  CRWWKOM BICOKAR AENPECCHA MONET NPHBECTH K
CENONBIBEAHWI CTEBONA CKEAEHHEI WNW NPHXBATY NaKepoB

NepdopupoBaHKe C NONOKUTENLHLIM
AudpdpepeHUManbHBIM JaBNEHHWEM

« MonoxuTensHoe audxpepeHuMansHoe jaBneHne
CO3PAETCA C NOMOLWBH HAXOOAWWXCA Nog
AABNEHHEM CHEMMAEMbIX rA308, NOAABAEMbIX BCNeq,
3a HeBonbWHMK obbeMaMi p-pa Ona 3akaHYHBAHWA

« OBnacTH NpUMMeHEHHA

= B nnacTax ¢ o4etk HHIK0A NPOHALUIEMOCTRD, 08 NOTo K

HEQOCTATOUMHO ANA NPOMMCTIM NepdopaUMOHHBIX
OTBRPCTHRA

rpe GypeHde Ha SENPECCUM HEBOIMONHO H3-3
ocofeHnocTed C-Mb 3JAKAHYMBAHHA

= Mo cyTw 370 wHTencHgriauxa N3IC nefonsworo obiwenm
HMHorga B xone paboT MOMHO TAKKE HCNONB3IOBATE
nponnasT

= MNposogurca vepea HEKT
MuHMMansHoe faenedHe 1.4 psiidT pasTHdeckon
BEPTHELNEHOA MYTHHB CHBANH His

17

MNgponeckocTpyiHoe nepdopupoBaHUMe

+ EcTb MHEHHe, YTO FTHAPONECKOCTRYAHOS
neptopUpOBaHME HAHOCHT MEHbLUE BCErD
Bpega nnacty

» MupponeckocTpyAHLIA METOA NO3BONART
Npope3ath Wenu no gniHe obcagHoil
KOMOHHBI, 8 HEe OTBEPCTHA

= 3TOT METOM TEM CNOMHES NPHMEHATL, YEM
BonblWwe rMMySUHa

+ OGbIYHO BMECTE C P-pOM NOAAETCA NECOK,
yTobbl Nnerve BeING pazpesate obcaaHylo
KonoHHy. BnocnegcTemK 3ToT Necok
HeoGXOOWMO BLIYHLIATE

18
MoepexaeHwne oT pacTBopa
AnNA 3aKkaH4YnBaHWA

* MpOHWKHOBEHMWE B NPOHULIAEMYIO 30HY

* [lpo6nemMel COBMECTHMOCTH Mexay

* P-poM M NNAcToMm
— OGeunx npobnem nerko uzbexars,
d HX NoCnNecTEMA Nerko HCNpaBuTL
* NepdopupoBaHre Ha AenpeccHn
« XHMHWYeCcKan npo4YHCcTEa
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19
HoBble TexHOnoOrMu Ans
npeaoTBpaweHns NoBpeXaeHUN,
CBA3aHHbIX C BypeHuem

+ BypeHue Ha genpeccuu
— Bypenue B npoluecce 3KCNNyaTauum
— NnoTHocTL BYpOBOro p-pa HKXe
NNacToBOro faBneHun

+ MoxeT noTpefoBaTecA MCNONBIOBAHME NEH,
a30Ta MNK Bo3ayxa



20

MpeuMmywecTea GypeHna Ha aenpeccum

Oobeiva ropazno ssiwe, MpogyKTHEHOCTE MOMET
NOBLICHTECA Ha NOPAROK.

CEOPOCTE NPOXOQKH FOPAIN0 BhilUe.
Henoctatkm GypeHWMA Ha AENPECCHMK

Puck honTana.

HexeaTa KBANWGHUHPOBAHHLIX

GYPHNB LMK B,

HexeaTia cCNeyWannIMpoBaHHOro
ofopyaoBanHa.

Bonee oporocToRWWA MeTOq.
TexHoNorvA e He 4o KoHya npopaGoTana.
MNoaxoauT B OCHOBHOM ANA BCKPLIBAHWA
OOHOTD NPOOYETHBHOID WHTEPBANA, CTEON
HezaKpenneHHIA.

21

HecTopua kmcnoTtHoW oGpaboTkM nnacTa

+ CTaperwWwan M3 TEXHONOTMA MHTeHCHHKaL WK
NpUTOKa

« MNatenT G0iN BLIfad MNepMany @pally w3
KomnanuK Standard Oil Co. 1T mMapTa, 1896

—Mepean onepaulA NpoBegeHa KOMNaHHER
Dow Chemical B 1932

—MNpumMeHero koMmnaHuen Halliburton B xoge
UEMEHTHPOBAHHWA HethTAHOR CKBANMHHLI
B 1935-m"

« OGpaTHTE BHHMABHWE HA BPEMEHHOH PAIpLIE MexOy
paapaGoTHOR TEXHONOTHA H 88 KOMMERYECEMM
NpHMEHEHHEM!

22

Xumuyeckasa obpabotka nopogbl

C Uenbio yaaneHus NOBpeXaeHun

* KucnorHan o6pab6oTtka
— KapBoHaTHble nnacTbl
+ Kanbuut CaCoO,
« Donomut CaMg(CO,),
+« AHkeput  Ca, (Mg, Fe)(C0y),
« Cugeput FeCO,
— MNecyaHukm

23
TuUnNbl KKCNOT

+ MuHepankHLe KMCNOTE!
= CONAHAA KACNOTA {HC1)
— Conmuar/nnaewkoeas kwcnota (HCIHF)

+ OpraHn4eckre KMCNoThl

= YECYCHAR KHCNOTA {CH,CO0H)
MypagsHHAR KNCNOTS (HCOOH)

— NuMoHHaA KwonoTa (CH Oyl

- MypaBbMHAR-NIBAKOBAR {HCOOH:HF)

+ KMcnome! B nopolwke
— CynbthaMWHOBAR KWCNOTA
— XnopyEcycHan KHCnoTa

+ [erse NCPERBOIMTE B BHG0 NOPOWER W CMEWWEATE WA MOCTE.
HenonsayoTen GnA pabotsl B OTQANGHHEX PARGHAX

24 ConsaHana KMcnoTta

+ Caman YacTo Mcnonk3yeMan KMcnota

- MpenmywecTea
* IEOHOMWYHOITE
+ DOCTYRHOCTS
+ PacTeEOpMMOCTE NPOOYNTOR PeanLMA

2HCI + CaCO, = CaCl, + H,0+ CO,
4HCI + CaMg(C0,), = CaCl, + MgCl, + 2H 0 + 200,

= HepgocTaTkm
. Bucnmiuppmuanuaenm-ua. GCoBEHD
NP# BRICOROR TEMICRATYPE

25 ConaHas/nnaBuvkoBan KMcnoTa

* McnoneayeTcA B OCHOEBHOM B NecyaHukax
{pacTeop 1213 unu 3/9)
+ BeTynaeT B peakuHio C CHMHMKaTaMK
- OpwH rannod pacteopa HCI:HF & cootvowesnn 1213
pacTeopHT 0.217 thyHTOR Necka
-~ MpogysT PEAKUMK C CHNWKATAMA —
EpeMHefTopHCTOBOLO0POOHAR KRCAOTA
= Cond Naw K lpﬂquﬁ)Tﬂ-pHﬂl’ﬂSﬂﬂﬂFWl‘l !M__ﬂ.l‘ln'l'h-'l
NpCOQCTARNAMNT l'-_l?ﬁﬁl BCOROHEPACTIORPAMEIF CTYOO0M WCTRIA
DCAOOE, HOTORLIM MOKET NOBPEOATE NPOHMLASMOCTE NNECTE.
nauuu: Illh__l. BEL=-8a CRegyeT YORnATE C Mo Wk
NHMHAYCCEDM Oﬁplﬁ'ﬂm A0 A NOCe JREMHEANAR KHCNoTR
~ CHOpOCTE PEaKLWM OYeHb BLICOKS, YTO NPHBOOMT K
HEIHAYMTENBHOMY NPOHHKHOBEHNID 0EpaboTkK B NNACT
~ PeaKynA C kapBoHaTaMH NPHBOONT K POPMHPOBAHHID
OCafKa B BMOe GTOPHCTOND KaNbUWA

YkcycHas kucnota (2HCH,CO,)

*  DCHOBHBIM NPEMMYLWECTEOM ABNAETCA HWIK0E KOPPOIHOHHDE
BO3ASHCTEMNE W BRICOKAR CROPOCTE BNMTRIBAHWA NPW BLICOKHX
Temneparypax (oo 400°F nwnu 200°C)

+ Wcnone3yertcA B KaYECTEE P-pa ANA nepdopHpOBaHKA

*  He noBpesaIeT KPpoMHPOBEIHHOS NOKPEITHE H HE BCTYNAST
B peaKLWi C anoMHHHEM

+ Mo®eT HCNoNBICBATHCA OTOENBHO WNH B COMETaHMM ¢ HCI,
HF, Wni MypaBLMHOA EHCROTOR

+  Peakyua c kapBoHaTaMmK NPOTEEAET MEANEHHD
+ CnaGee, yem HCI MNH MyPaBLHHAA KMCAOTA
+ HcnonbayeTcA B koHuyeHTpaymn 10-15%

2HCH,CO, + CaCO, = Ca(CH,CO,), + H,0+C0,

27 MypaebuHan kucnorta (HCOOH)

* MeHbwee KOPPOIWMOHHOE BO3ASACTEME HA CTank
no cpagHeduo c HCI

* PeakuWa c kapboHaTaMK NpoTeKaeT MeAneHHo

* MenonbayeTcA B KOHUEHTRpaUMK ao 9%

+ 9%-A MypaBLWHAA KUCNOTA IKEMBANSHTHA

« T%- HCI

* BnuTeIBaeTCA NpW TeMnepaTtype Ao 350°F (175°C)

* HMcnoneayeTcA oTAensHO WNW B codeTaHuik c HCL,
HF 1n#K yKCycHOM KMCNOTOR

2HCO,H +CaCO, = Ca(HCO,), + H,0+CO,
4
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28 OTHOCHUTENBLHAA pacTBOpAlOWan

cnoco6HocTe HCI, yKcycHOM
M MypaBbMHOM KMCNOT

Tun % no  @HT pacTEOpeH. BHT pacTBOpeH.
KHCNOTEI  Becy  HagecTHAakafran  ponomdTalran

HCI 5 0.59 0.55
MypaB. 5 0.45 0.43
YeCycHaRA ] 0.36 0.33
HCI 10 1.20 1.10
Mypas 10 0.93 0.86
YRy CHAR 10 0.70 0.65
HCI 15 1.84 1.70
Mypas 15 1.42 1.29
YrCycHan 15 1.08 0.98

30
Kucnora ¢ 3ameanurenaMu peakumm

+ 3aryweHHkle KUCNoThl

* Kucnora ¢ XuMHYECKMMHM
3amMeanuTensaMU peakuum

* IMYNbLCHK KUCNOT

— Micnonb3ykiTcA, Kak NpaBuno, npu
kucnoTHom MPI, T.K. B 3TOM cnyvae
KHCNOTa UCTOWAaeTCA OYeHb EbICTPD

29
Cmecu Kkmcnor

* YKkcycHas/conaHas
+ MypaBbuHasa/conaHan

» MypaBbMHas/nnaBuKoBas
— Mcnonb3yeTcAa B ocobbiX cny4yasax

31
Tunki 06paboTkK KUCNOTON

*  Huwonomam odmcTea TRyl aneueNTon [TRARNEHG )
- Imflnpuﬂumwpﬂ:rp‘ﬂm INEMERTEI
e CTRpwE S o 15y
= Mpwcagmn: AruSTo P ROpPada, KOHTROND 30 BEXENWODERCTRIEM & WRMO0W
*  Kuwonomwan sanma (Soaking)
=  OSECHEMESETON KOMTIET KHCIIOTH C NOPGLON. HO NDH IT0M BE MPONCTOgNT
nmmuucnmuml

S paxr LY
EpnIsiaunon soer.

- MNpscagen; Hmﬁmm IWT'N-'II- B ASEHALE A CTIVAE R C N30,
RARSCTY

B nzme SR e

- #ur_rlqﬂ:.lumulrmlrrhc— HE pay
Tis T Y BEY T TR H Pl T D S P B
AP e LTt e AR
= [pRcalrs: RS ITOpESDHG I, KOHTHGMD 18 G
mmmnmnnwmmmu

32 O6pa3zoBaHne MUKPOKaHanNos
Wormholing

33

PacTteo PAKOWaA cnoc 0BHOCTL KMCNOT

+ 15% HCI 1840 ¢pHT/1000 ran.
= 28% HCI 3659 ¢pHT/1000 ran.
+ 10% MypaebmnHan 920 ¢HTM000 ran.
+ 10% YKcycHan 740 ¢puT/1000 ran.

KucnotHein PN

« MapaBnuWYeckan TpelMHa, coznaBaeman
nyTeM 3aKavyku KUCNOTbI Nod AaBneHHem
Bbllle JaBNeHWA pa3pblBa

« MpoBoaMMOCTE TPEWMHLI ABNAETCA
pesynsTatoMm pasbefaHua Nopoabl KMCNoTom

* MeTtop adpdpekTHBEEH B NNacTax, KoTopble
Donee yem Ha >80% pacTBEopMMELI B CONAHOR
KWcnoTe npy 3aboiHol TeMnepaType

+ 3dppexTuEHEE B NNacTax c Gonee HW3KON
NpPOHHUAEMOCTLIO, TOe MeHblle
WH(MNETPaUKA B nnacT

88 Ne 1 (055) Mapr/ March 2016

35
Mopagok onepauni npu kucnotHom PN

. npDMbIBB‘-IHaﬂ HHMOKOCTE, HE KMCNOTa
(noaywka)
— Co3paer TpewmnHy
— MNozeonAeT KOHTPONKWpPOBaTEL (PUNETPALIMIO
— OxnaxgaeT nnacT

+ Kucnora

* MpoaaBoOYHAA KMAKOCTL, HE KMCNOTa



36

KucnotHein IPI. LUupuHa TpewmHbI

38

B WwHpoKKMX TpelHHaX Ha edWHHLY nnowagu
NOBEPXHOCTH TPEWMHLI NPHXOOWTCA
SonbwKi obkem kMcnoTel. Mockonbky ¥
KWCNOThI HH3KaA BA3KOCTL, OHA He

NO3BONAET CO3AaBaTh WHPOKHE TPELWMHBI,
NO3TOMY A0 KMCNOTLI B NNACT 3aKavyMBaeTcA
«NoAYWEKa» W3 BA3KOW MuaKocTH. BAzkan
noaywKa Takke CHUXAET CKOpOCTh
HHPHNETRAWKWK KHCNOTEI, YTO NO3BONAET
YEENHYMTE padouyio ONWHY TPelMHbI.

KucnotHeid MPI. NMpoeogMMocTe TPELWMH

3aBHUCHT OT TOMo, HACKONLKD
HEPABHOMEPHBIM BbINo
BO3ASHCTEWE KHCNOTEl HA CTEHKH

WHHLl, Ecnn Bozgencteme

BING PABHOMEPHEIM, TO Nocne

CMbIKAHWA CTEHOK NO 3ABEPLWEHHA
onepauMi NponyckHan
cnocobHoCTE TReWHHE! K NoToKY
GY.0eT HHIKOR

HepaBHOMEPHOCTE BOTAEACTEMA

MOMET BbITh ERIZBEAHA BCTECTEEHHLIMH

NPHYHHAME [HEOOHOPOOHOCTHIO
NOPOOL HNH ABN-CA PEIYNETATOM

37

-

39

Pa6ouyaa gnuHa TpewmuHLl Npu
kucnotHom PN

D

Counnypuwsnce | Patouangnwes |

Toyka TpEWMHE], B KOTOPOW NpekpalasTca
achipekTHEHOE AERCTEWE KMCNOTE!
= B CBAIW C PEAKLMEA, NPOTEEAOWER MEXY NNACTOM
M KHCNOTOR, OHA WCTOWAETCA NO MEPE ABWHEHHA
BOONL TPeWMHbL. JoROA 00 onpegeneHHon TOYKH,
KHCNOTa He MoweT SoNbLLe pacTROPATE NOPoLY.

BaskocTHoe HSI::IHGIDE[JE 30BaHWe

MponcxoguT, Korga
KWCnoTa,
obnaparian
HHIKOW BAZKOCTLHD,
NpoTanKWBaeTCA B
TPEWHHY Yepes
BA3KYIO NOAYIWKY

— Habikn NPHEOOAT K

onpegeneHHoN NOCNe00BATENLHOCTH HepaBHOMEPHOCTH
negcrmun W ocobensocted obpaboTrn Ecp Eﬁmulip:
+ Aamkoofparonanne 0
. Pnooc KMEAGTE! Ha CTEHKMN
+ CoveTanue aKTopos TPEWHHBEI
40 BavaHHe huALTRALMK 41 OTKNOHEHUE

+  HHHNLTPALMA KNENOTE B CTEHKM TPEwWMHE NPHECONT K
0BPAIOEAHMI MUKPOXAHANGE. HHIKAR BRIXOCTE NOIBOMALT KHCNOTE
0484k GLICTPO NPOHKEATE B NASCT. BN TEro Tobil
YESNHYMTE PACCTORHHE, HA KOTOPOR HEMCTOUMHHAR KHCIOTA Heobixogumo ans
APCHHEHET B ANACT, N M cnegyeT CATHMIEZALMHM
PErYNHPORATE ¢ NOMOUIEI NPUCANCK H HEKOTOPEIX NPHEMOR K1 PACNPEASNEHIUA XMM,
NPCEAOEHHA OBPABOTIN. BELECTE MEXAY

HTRRBANA HHOR
BnusHWE TEMNEepaTypil :m-mmﬁm.

+  BLICOKAA TEMNEPaTYPa YEENHYHEBAET CKOPOCTE NPOTEKAHAA - ESnu oTENGHEHHE
PEAKUMH MEXAY KHCNOTOR W NNAcToM, 3TOT xe akTop HE RENONLIITER,
NPHECOMT K CHUMEHHID B TPeltHe 3derTHEHOR BRIKOCTH - mlm“”m
NOGYILKH K2 BRIKOA BUOKOCTH, % " u““uum.m:ar

npoHMUaeMocTH. Koraa
Al 3T HEMENATENLHE,
HEGBADANMO PEryNMPOBATE

+  Bonee BLICONMA PACKOD NOIBONAET YEENHYHTE paBouym :“W:"W"ﬂ:'
ANHHY TREWAHB, NOCKONBKY COKPALIART NEPHOD GHABTPALMH, e i
OH Taiowe NOIBONAST COKPATHTE NepHOL KOHTAKTA KWCROTEI WENAEMOD PE3-Ta

C TPeWHHOA, 28 CYeT Yero KMCNOTa MeHbILe HArpeBaeTCA.

42

AMMHYECKDE OTKNOHEHHE

+ CycneH3MA TEepabIX YacTHL B BA3KOM

HHOKOCTH

— PacTBopMMbIE B HEhTH CMONLI
= XNnonsA BeH30MHOA KMCNOTE

— KapGoHaT kanbumWa

BAikoe oTHNOHEHHe
JaryweHHan KMOKOCTE

= Beicokan UEHTPALMA |
COTNOMEHHBM CLWBAHHEW

— Yawe Boere HENoNLIYINTER, KORGA HESENOQHME JAWMTA HHEHETD
MHTEpEANA

GpanounE BELECTE

OTENOHEHWE NeHoR

B oCHOBHOM HCNONL3YETCA OANA KMCnoTHOR oGpaGoTim
MNECYIHWHOR

43

MexaHWuyeckoe OTKNOHeHue

YNnnoTHAOWMWA Wapwuk

= MNonagaeT B CKBAXWHY BMECTe ¢ KMCNOTON U
FakynopHEaeT NepgopaUMoHHBIE OTEBEPCTHA,
Yyepes KOTopLIe KMCNOoTa NpoXoguT

— OTHOCHTENEHO HEAOPOroH MeTom

HarHeTaTenkHble Nakepkl

= Bonee peifopoyHoe paizobuieHHe 30H

— Bonee goporoctofAwee ¥ Tpebyer Gonbumx
BpeMeHHbLIX 3aTpat

= TpebyeT NpUCTaNEHOMe BHUMAaHWA K PeaKLHK
MeXay KMCNOTOoM K MeTannamM, U3 KOTopbIX
cAenaMbl 3a60iHLIE MHCTPYMEHTEI
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44
fmapopaspbIB NnacTa

* [P = 310 cameIil pacnpocTpaHeHHEINA
MeTo/ NOBLIWEHUA NPOAYKTUBHOCTH
CKBaXHHLI

+ B onpegeneHHbIX KApGOHATHLIX
nnactax NPl npoeogAaT ¢
NPUMEHEHWEM KUCNOTEI

+ B gpyrux kap6oHaTax U B NnecyaHMKax
MCMNONL3YKTCA TPELHHEI,
3aKpenneHHksIe C NOMOLWLIO NPONNaHTa

45 WeTtopua PN

o B0 MHOTHE CHBESHREY RNEET PRANH Hinpa WAl
BLICOEOT T GANNSHAR B Anas Gypetan unp. uﬂlplu.li Mpwuepowu Taxol
EHTY R MORET EIY TR L lyxam Gyponoro pacTeaps)
B e e Dy prisiinn.

»  Mipasia FPN, enp ]
!-uqu)n-l.nluurlnm Mg KAroTos, mcmﬂlﬁlwnﬁ-‘l 1
o rpagecTee MpanT, wrar Kasoac o wsone 1847 roga. Cxoasoisa oS mana wa

4 npaay 30 A Py ot L0 o 2580 ¢hir, JaSoanos nanneee
cocTanmane 420 psl.
v B RAYSCTRS EMAKOCTH PASDRIRA HERON i
TG YR
- B T PP € s 1000 ran,
uf 2,000 ran, B P o
BATHCHOMET MEBHEH 18300 P B wan 1%. PasoSwe
[ ————" e - - A
= C TeuveHwen opoessens FPT cran aamnm u3 T
mpoay " g P —
FHEC KOMPOAILREHIA 1 0.
+  Hamssanshe MPTp P Y L i
o ¥ nnacTeL Oy ceronsn MP sononssyeTca
m‘"- ¥ ARHbIE NASCTOR, JAS C BhICOK0R
Ipm-.ulmcn.u

46
UcTopua NP

+ BHavane ¥MOKCCTH pazpkiea Buiny Ha HedTAHORA OCHOBE,
OAHAKO CEMOMHA B NOGIBNAKWEM GONLIWHHCTEE CNYYaes
HCNONL3YIOTCA XMAKCCTH Pa3pbiBa Ha BOGHON OCHOBE,

+ OObwem dnioMaa, 3aKayMBasMore 3a ogHy obpadoTky,

e NPEBLILAET OAMH MHNNHOH ran. Kon-eo nponnanTa,
HCNONBIYeMOoro 3a ogHy obpaboTry, NpeBLICHND
3 MNH. yHTOB.

+  BonbWHHCTES 0GpaboTok NPOBOAMTCA C PACXOO0M
ot 10 go 50 bpm, ogHako pacxogsl GOX04MNK W go 350 bpm.

+ Yenewwdsld MPN nposogMncA Ha CKBAXMHAX MyGHHOA
Gonee 22,000°,

47
3auem HyxeH 'PN7?

* MoekIWeHHe NPOAYKTHEHOCTH
CKBa¥MHLI 3a CYeT nepexopa ot
pagvanLHoOro NOToKa K NMHeHHOMY

» BosmoxkHocTH 060ATH NOBpexaeHHe
B MN3C

+ CoKpalweHHe necKonpoABneHnn

+ BonbwWwWK AOCTYN K NNAacTy U3
CKBaXHHbLI

48 PagnanbHbIi NOTOK

N

S

PaguanbHbin noTox HeaddhekTHESH No cBoer npupoae!

S Bnuauue MPMN Ha pexum notoka

N ] e 1 ) R
— e Temaww .

ZEE iyt e Gl e

Ecnu FPT npueognT K OpMHPOBIHMID NPABHNEHOR TREWMHE,
MOTOK W3 PAgHANEHOND CTAHOBMTCA NHHERHLIM

50 MNpu kakux ycnosuax TpewmHa MeHseT
pexum noToxka?

S o ) N 1 Sl W) A

g e 1 e e T )

Korga npoHMuasMocTs TREWHHE! (k) CYWECTBEHHO NPEBBILILT
NpoHKUaeMocTs NNacTa (k)

(B 2aENCHMOCTH OT SNHHB! TPEWHHLI)
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51 PacnpocTpaHeHue TPeLwWMHbI:
{ MNepdropupoBanHbIA cTBON)

Nepdopauum

(217}



52 Mopenks pacnpocTpaHeHus
TPeWwuHbI:
(3akayka nogywkm)

53

Mopgens pacnpocTpaHeHHUsA
TPEWWHbI:
(Zakayka nogywKn)

n &1 TP

Wy F ¥
HNOOroTABNWERaT &0 K NOCTYNNEHHEH PRCENWHABAMLWMNTS ANGHTE -
nponRaxTa

54 Mopens pacnpocTpaHeHUA 55 Mogenk pacnpocTpaHeHus
{3akayka MMOKOCTH + NpoONNanT) (3aKauka KMAKOCTH + NponnaKT)
HasMHATE CITYET © R EOHURHTRALMA NPSNNAHTE B MR mw APGRNAHTS AOBBILLAETCH
56 57 Mogaenk pacnpocTpaHeHus

Mopgens pacnpocTpaHeHus
TpEI.Iq,HHI:I:
(3aKauka WMAKOCTH + NPONNAHT)

KOHUMHTRALHA NRONNAHTE NOBLILATCA

TREWHHbI:
{3aKauKa XUOKSCTH + NPONNaHT)

KoHueHTpauHa NponnasTa NOBsIBIeTCR
MponnasT NPEGNUEBEETCR K KOHUAW TROWMHE,
BT BpCMSE KAK NOGYLWIER HILTRYETCH B NacT

58 Mogenks pacnpocTpaHeHusa

TpEI.I.[,H HbIl:
(MponnaKT BEITECHASTCA W3 CTBONA CKEAMMHLI)

np T 3A8a B TREMMHY A NPOAIECYHOH MHANDCTR

59

OnpepeneHus

LLIHEHH TR L
4

AnuvHa TpelrHe: X,
BeicoTa TpewmHe: hy
LUKpHHa TReWMHEL: o

4
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60

CKBaXHWHLI - KAHOWOATLI gnAa
npoeegexHua MFPI

» CKBa¥MMHBLI C NOBpexaeHHem B N3C

+ MnacTel ¢ HU3KOW eCTECTEEHHON
NPOHHUAEMOCTEH

* MnacTebl, CNO¥EHHbIS
ﬂﬂﬂﬁDKOHCDﬂHAHPOB&IIHHHH necKkamM

+ CKBa¥MHLI C NNOXOH ruapaBnuyeckon
CBAZHOCTRH: C OCHOBHOW YacTelo NNacTta
(anA SonbWwero NPOHMKHOBEHMA CKB. B NNacT)

+* CKBa¥MMHBI CO cNaBol NPpHEMHCTOCTEID

* HeogHOpOOHLI2 NNACTEI, B KOTOPbLIX
MEXNNAcToOBLIE NEPETOKH MOTYT NPHHECTH
nonk3y

61

Obxopn noBpexaeHUn B CKBaXXMHaX
C NONOXUTENbHbLIM 3HAYEHUEM CKMHA

+ B cunbHo pacTEOpHMLIX KapboHaTax
WCNONbL3YETCA CONAHAA KHCNnoTa

— Kmcnotvan obpaboTtka
= KncnotHea NP

+ 'PN B HekapBonaTax

— MpoekT TPeWMHL! A0NKEH ONUPATLCA Ha
NpoHHU2eMOCTE NNACcTa W MecTononoXeHnAa

MK 1 BHK B nnare

62
Be3pa3mepHasa npoBOAUMOCTL
TPeWMHbI

Cp = GeapaamepHan NPOBOAMMOCTE TPEWMHI!

k; = NPOHMLEEMOCTE TPELWMHLI

k, = NpoHHUaeEMoCTE NNacTa

x,— = nonyanyHa TReWWHE OT CTEBONA CEBAMHB OO0 KOHUA

I = WHPHHA TPELWMHE

Pacuet npupocTa nobbium

KEpnewie pocta gobsiqe ana hy/h= 1.0

 — : 9
Jdd = ymiimp no ocw ¥, 10 (rfe) i

| 1

L] - L i
e

- e e ——

i o s
= e — t |
o 1 —i aay

3‘ s —— | . == 4
B . LH

¢ |
a1 1 L] e 1004 L]

Co Iniryiral

gt = i vabue . In (rird |
(- : =
Mpeanonoxum: ; ==F _
r, = 2640 bt r,, = 0.25 1 In(r,/r)=In{2640/0.25)=5.26 E S I
Mnact k=1.0m0 an 5 == "
Mo npoexty FPM: x= 1320 dor  xr, = 1320012640 = 0.5 i _ =1 T u
Mo npoekty MPM: ko = 2000 mO.cr - B 1
Cp= kpo fk.x,) = 2000/{1.x1320)= 1.5 e el o o
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69

Kpueeie pocta AoGern ans h/h=0.2 OnTtumu3aumuna npoekra MPN
W = ks, walkse . I r e
us - + HanpasneHa Ha 1o, 4yTo6bi pes-t PMN
OKa3ancA B E.Epll-lﬂﬁ YacTH HpHBﬂﬂ
[obLIYKn
= YEenUYeHHne Kon-ea nponnaHdTta Uunu

= ¥YMeHblUeHHe ONHHBl TPellHHbl NPH TOM Xe
Kon-ge nponnadTa (obbem dnKaa

i MEHbIUE, HO Bblllle KOHUEeHTpaUWA

a1 1 » ¥ 000 a0 npunnanm}

TEOPUA

71

70 Be3pa3mepHas NpoBOAUMOCTb

TPpeWHWHLI ﬂp}‘THE tl:la KTOpbI, BMMAKOLWKE
Ha pocT pobbiun
k0
i BbicoTa 3aKkpenneHHol TpelwmHsl, h
&y = Rposimpariis oo Iprups — TpeWwrHa AON¥HA OXBATLIBATL KaK MOKHO
:"""""‘“‘“:m GonbWYH YacTe MOWHGCTH NPOAYKTUBHOR
'_"" s TonwwM. CAHGA 12 uenel npoekTMpoeadMa MPMN

= “ MOWET BiiTk JOCTUXEHWE MaKC. 3HaveHua hy'h
:"ﬂ-llﬂ" hioeye 10> Cq>1 . — nyTeM NpaBMneEHoro nogbopa KMAKOCTH
A o R T T2 Saisa B ca S pa3pbiBa. ®NouabI BLICOKON BAIKOCTH MOTYT
NP HHIXOH KOHUSHTPALIMH APONAAHTA. TPaHCNOPTHPOBaTL NPONMNaHT MYyGoKo B TPeLHHY

B NRAScTax & BulCoRGH NPoHHLAEMOCTEE HEoBXa MMl Ko M
ATHOCHTENEHG HEBONLIIAR AMMHA. T8, BLICOKEA KOHUEHTPALMA
APGANAHTE W MEHBW WA o5bes GRKHE.

72 BrausHuHe BbICOTHI 3aKpenneHHon 73

TPewmHe! (hy) Ha pocT A0GbLI4M BnusiHue BbICOThbI 3aKpenseHHOM

TpewmHsl (h) Ha pocT fo6LIUK

S, = yeais valee . Infrrgd Example n r, = 0.5

Yem MeHBeLWe 3aKpenneHHas BelCoTa TPeWHWHEI, TeM
MeEHBLWE BNUWAHWE ANHHEI TReWMWHLI. Mo3ToMmy oaHOR
M3 OCHOBHEIX Lenel NPT aonxeH GbiTe Kak MOXHO
BONLLWMIA OXBAT MOLLHOCTH NNACTa 3aKpenneHHoi

TPeLHHOR.

£

EAAA 215

el ) I Fa)

IIpotoKEeHHE (BTOPYIO YACTE) YU TAMTE B CIIeAyomeM Homepe «BK> (Ne 506).
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bakrTepun

IPEMSITCTBYIOT
moo0bIue He(pTH K ra3a

KOJIOHKA YJIEHA PEJICOBETA

KOTJ]a U300PETAJI TAK MHOI'O BCIYECKHUX CYIIECTB,
CHOCOOHBIX IPENATCTBOBATD AEATEIBHOCTHA CBOETO «BEHIA
TBOPEHUS». B 4aCTHOCTH, 3ara/I0UEH €TO IPOMBICEN IO OTHOMIEHHIO
K HEBU/IMMBIM U€JIOBEYECKOMY IT1A3y OJJHOKJIETOUYHBIM, PE3YIBTATHI
OYPHOMU AEATENBHOCTH KOTOPBIX MPEKPACHO 3HAKOMBI BCEM
OPAKTHUKYIOIUM CHELUATINUCTAM HE(PTEra30BOIM OTPACIH.

Bort, HannpuMep, Cy/1b(paTBOCCTAHABIUBAIONINE OAKTEPHN.

VM 1O BKyCY METAJUIMYECKOE OO0PYAOBAHUE. BO3IEHICTBUE 3TUX
OaKTEPHUI HIPUBOAUT K OOPA30BAHUIO 3JIOBEIICH CEPHOM KUCJIOTHI,
KOTOPAs1, CJIOBHO I'OJIOSHBIA U HEHACBITHBIN 3BEPD, IIOELAET
KOPPO3HUEN JKEIE30 U BEIBOAUT U3 CTPOSI KAK CAMY CKBAKHHY,

T4aK U O60PYIOBAHUE.

Bropotri ki1acc 6aKTepuil — THOHOBBIE. DTH, CJIOBHO KOPOE/IHL,
MHOXKHUPAIOT [IEMEHTHBIN KAMEHD U JJA’K€ OETOH, TEM CAMBIM
pas3pymas Kpenb CKBA’KHUHBL, 4 3HAYUT, OTKPBIBAA ITyTh
HEXEJIATENBHO BJIATE€ HEMOCPEJCTBEHHO B [IEMEHTHOE KOJIBIIO
32 KCIUTYyaTAIIUOHHOM KOJIOHHOM. TAKMM 06pPa30M, MPOUCXOAUT
NPEXAECBPEMEHHOE OOBOTHEHHUE CKBA’KUHBI, 4 TOYHEE, CKBAJKHMHA
33TAIIMBAETCS, CTAHOBUTCS HEYIIPABJIAEMON, BBIXOAUT U3 CTPOS
JEUCTBYIONUX U IIONOIHAET YHCJIO HEPAOOTAIOINX CKBAKHH Ha
HEPTAHOM IIPOMBICIIE.

BOT K 4eMy MOXET NPUBECTH UTHOPUPOBAHUE HE3AMETHBIX,
HEBUIVMBIX HEBOOPYKEHHBIM B3IJI/IOM MUKPOCKOITUYECKAX
cymiecTs!

Kax ke n36aBUTHCA OT 3TUX KPOIIEYHBIX BPAT'OB?

O4eHb IPOCTO: C HOMOMIBIO OAKTEPUILIN/IA, U3BECTHOI'O BCEMY
MUPY 1 KOKJIOHU OTAEIBHOMN KyXapKe, — YKCYCHOM KMCJIOTDL

KakuM ke CrtocOO0M UCIIONMB30BATh 3TY KUCJIOTY B IPOMBICIIOBBIX
YCIIOBUAX?

Ilepen IpOBEIEHUEM TEXHOJIOTUIECKOTO IPOLECCA HYKHO
NPOAE3UH(PUIIUPOBATH CKBAKUHY 3aKAYMBAHHUEM B €€ A
nprU3ab0oMHYIO 30HY OT 5 10 15 M? (B 3aBUCUMOCTU OT UHTEPBAJIA
nep@opanun) yKCyCHOH KUCIOTHI 3aBOACKON KOHIIECHTPAILTAH.
DTOro 6yIET AOCTATOYHO, YTOOBI IOIABUTD IAI'YOHOE BO3/IEICTBUAE
BCEX BPEJOHOCHBIX OAKTEPHUIL.

I IHOIZ Pa3 XO4eTCst CKa3aTh, YTO CO3/1ATEb ObLUI HE IIPAB,

FOA Banspos, o.m.m, Mepep npoBegeHNEM TEXHONOMMYECKOO

npogeccop, axademiis npouecca Hy>KHO NPoAe3NHOULMPOBATb
Mexncoynapoonoii CKBaXXWHY 3aKaynMBaHMEM B ee Npun3abonHyto
akaoemuu Hayx bicuiell 30Hy o1 5 go 15 M3 (B 3aBMCMMOCTU OT
uiKOnGL M. OUPEKMOopa MHTepBana nepcopaLnm) YKCYCHOM KNCIOTbI
10 HayKe U mexHuxe -

000 <Oz Hegmezas 3aBOJCKOM KOHLEHTPaLUN.
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We go for it when others quit

Extensive experience, superior know-how and the courage to attempt something
new have characterised the company since it was established. As a company, Toni
Maurer has grown being a company with global operations, ranking among one of
the largest and most respected companies in Europe in the areas of special vehicle
manufacturing. This Is to be attributed, above all, to extensive know-how and high quality.
In order to continue to guarantee this quality, the company is also certified as a qualified
re-construction partner in accordance with MAN guality guidelines.

KomnaHua Toni Maurer, aensolas odvuvansHeiv NapTHEROM HeMelkoro npoussogvtens MAN Truck&Bus AG
B HacTh MogudMKaLMK 3aB0ACKKMX PEWEHWA, NPEACTaBNRET NMHERKY CreunansHbix WaccK 4ns HedTerasosoro
obopynosaHua,

)
E Avikl

Toni Maurer GmbH & Co. KG

Phone: +49 8245 9694-58 E-Mail: info@toni-maurer.de Internet: www.toni-maurer.de



OBOPYIOBAHUE

«YPAJITPYBNIALI» SANMYCTAT
BTOPYIO OMEPEAD NMPOM3BOA
KOJITIOBMHIA B KPACHOTYPb

MOTPEBHOCTUN POCCUICKOIO PbIHKA
KOJITIOBMHIA

B nocnegHme rofbl PIHOK HE(YTEra30BOIO CEPBUCA
B Poccuu 1 mupe JEMOHCTPUPOBAJ YCTOMYUBBIH
pocT. KomnmgecTBO NCIONb3yEMBIX KOJITIOOMHIOBBIX
YCTAHOBOK 34 OCJIEAHUE JECATUNETHS
3HAYUTEIBHO BO3POCIIO. MOXHO KOHCTATUPOBATD,
4TO B CPEJTHEM €KXETOHBIN IPUPOCT UX YHUCIA B
MHPOBOM MACIHITA0€ COCTABJIAN
5%. PacTeT KOIM4eCTBO
YCTAHOBOK H4 BOOPYKEHHUH KAK
HedTEra30j06bIBAIONIUX, TAK 1
He(MTECEPBUCHBIX KOMITAHU.
IIpn 3TOM B Poccuun pocT uper
3HAYUTEJIBHO OBICTPEE, YEM B
cpeaHeM 1o Mupy. I[1o JaHHBIM
Ha 2013 rog, KOIU4YeCTBO
KOJTIOOMHT'OBBIX YCTAHOBOK B POCCHUM COCTABIIANIO
0oKono 250, a B Mupe — 2002, aia cpasaenust: B 2000
roay B Poccrnu 66110 30 yCTAHOBOK, a4 B MUpeE — 807.
[TapanneabHO C POCTOM YHMCJIA UCHIOIb3YIOMUXCSA
KOJTIOOMHT'OBBIX YCTAHOBOK ITOBBIIIAETCS CIIPOC
HA T'UOKHE HACOCHO-KOMITPECCOPHBIE TPYObI
(THKT). ITo o1ieHKaM peIHKA JUIMHHOMEPHBIX TPYO
B Poccun B 2015 rofiy KOJIMYECTBO KOJNTIOOMHIOBBIX
YCTAHOBOK B KPYITHENIITNX POCCUMCKUX KOMITAHHAX
cocTasuio 276 mrryk, norpebiaeHue THKT — okomo
3000 TOHH, a4 COPTAMEHT UCIIOJIb3YEMOU NTPOAYKIIH
BAPBUPOBATCA OT 25,4 10 44,5 MM.

B HacToamiee Bpemsa NOTPeOGHOCTH PhIHKA
KONTIOOMHTA B Poccnn Ha 79% 06eCriednBaioTCAa
npowussoguTenaMu CIIA, 1o1a IpOU3BOJUTENEN U3
Kuras onienusaercs B 6%, 4 10J1s1 €JUHCTBEHHOI'O

BUAUT CBOUMMW CTpaTerMyeckumm uensmm obe-
W€ POCCUINCKOrO pbiHKa KONTIOOWHra Tpebyembim
OM 1 COPTaMEHTOM MPOAYKLMM; yCUNEHNE BNUS-
OTEYECTBEHHOM PbIHKE M BbIXOA, Ha 3apyDOexHbIe;

bITUE MEPCMEKTUB MMMOPTO3aMELLEHNS], B TOM
BRnaroaapsa COOTBETCTBUIO BbIMyCKAaeMOM NPoayK-

MOPTHLIM aHaNoramMm M MoBbILEHMIO FrapaHTU-
DA3aTeNbCTB.
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POCCHHICKOTO TPOU3BOIUTEIS JAHHBIX TPYO — 3aBO/IA
<Ypanrpyomann («<YTM») — cocrasiseT 15%.

PA3BMUTME OTEMECTBEHHOIO
NnMPOM3BOACTBA AJINHHOMEPHDBIX TPYB
I'mbK1e HACOCHO-KOMIIPECCOPHBIE TPYOHI,
MPOU3BOAUMBIE «YPAITPYOMAII», ABIAIOTCSA
UMIIOPTO3aMEMAIONIEN IPOAYKIIUEN 1

B 2015 roy KonmMyecTBO KONTIOOMHIOBBIX Vi
B KPYMHENLINX POCCUNCKMUX KOMMAHUAX C¢
276 wTtyk, notpedbneHne N'HKT — okono 300

COPTaMEHT UCMOJIb3yeMON NPOAYKLIN Bapb
ot 25,4 po 44,5 mm.

KOHKYPUPYIOT C TPYOAMU AMEPUKAHCKUX U
KUTANCKUX NIpou3BoauTeneh. Kak KpynHsle, Tak 1
HE3ABUCUMBIE CEPBUCHBIE U IOOBIBAIOIINE KOMITAHUN
3aMHTEPECOBAHBI B IIOCTABKAX TPYO UCXOAA U3
JIOTUCTUKH, CDOKOB ITOCTABOK, 4 TAKXKE YCIIOBU
IICHOBBIX XaPAKTEPUCTUK. Kosie6aHUs BAIIOTHOTO
KypCa OTKPBIBAIOT 3HAYUTEJIbHBIE ITIEPCIIEKTUBEI 1O
3aBOEBAHMIO PBIHKA /11 POCCUHCKUX NPEATPUATHIL.
B TO ke Bpems B pa3pese CKIAbIBAIOMUXCS
MEXKYHAPOAHBIX OTHOIEHHH 3aBUCUMOCTD OT
IIOCTABOK UMIIOPTHBIX TPYO 111 HE(PTEra30BOM
OTPACIH IPEJIIONATAET OOIBITHE SKOHOMHUYECKUE
PHCKM.

Ha coBpeMEHHOM 3TaIle 3aBOJ] BUAUT CBOMMH
CTPATErNYECKUMHU LIEISIMU OOECIIEYEHUE
POCCHICKOT'O PbIHKA KOITIOOUHTI'A TPEOYEMBIM
06'bEMOM 1 COPTAMEHTOM
MIPOAYKIINY; YCUICHHE BIUSHUA
Ha OTEYECTBEHHOM PBIHKE
U BBIXOJI HA 32PyOCIKHBIE;
PACKPBITHE IEPCIIEKTUB
UMIOPTO3AMEIICHU,

B TOM YHCJIE O1aroaps
COOTBETCTBUIO BLIITYCKAEMOM
MIPOAYKIIMHU UMIIOPTHBIM
AHAJIOTaM U IIOBBIIIEHUIO
FapaHTHUHHBIX O6S3aTEIbCTB.

J st JOCTHUKEHUS 3TUX LieIeH
Ha TEPPUTOPHU FOPOJCKOTO
OKpyra KpacHOTYpBbUHCK B



CBEPAIOBCKON OOJIACTH YK€ 3AIMYLIEH IIPOEKT HOBOTO
MIPOU3BOACTBA JJTMHHOMEPHBIX TPy, OCHOBAHHBIN
Ha OIIBITE JEUCTBYIOMIETO 3aB0A «YTM». Ha aHHBIN
MOMEHT IIPOEKT HAXOAUTCS HA TAIE IVITAHUPOBKU
3/JaHM S 3ABO/IA, BBITIOJIHEHA IIPOPAOOTKA TEXHOJIOTHH,
POBE/ICHBI MAPKETUHI'OBBIE UCCJIEOBAHUS,
BBIOPAHBI NOCTABIIHUKA OOOPYAOBAHUS,

BEJICTCS MOJITOTOBKA BbIJICJICHHOMN IJIONIA/IKU K
CTPOUTENBCTBY. CTPOUTENBCTBO 324BOJJA HAYHETCH B
2016 ropy, 2 3aIyCK IPOU3BOICTBA U BBIITYCK IIEPBOIT
MAPTUU HIPOAYKLIUU COCTOSATCA B KoHLEe 2017 roza.
MOIIHOCTb HOBOT'O IPEIIPUATHS
cocrasut oT 3000 TOHH

U3/IEINH B IOJl, C TOCIEAYIOMUM
YBETUYEHHUEM TPOU3BO/ICTBEHHBIX
0O'BEMOB, TOTZIA KAK IOTEHITHAJT
JEVICTBYIOIIETO 34BO/A
<YpanTpybmaii» COCTABIAET
0oK0n0 500 TOHH TPYy6 B rof. Takum
06PaA30M, INTAHUPYETCS, YTO HOBOE PEAIIPUATUE
TOJTHOCTBIO OOECIIEYUT HOTPEOHOCTU POCCHUIICKOTO
PBIHKA B KOJITIOOMHIOBOM IPOAYKIIUU. 3aBOJ

OyZAET NOCTABJIATD JIIMHHOMEPHBIE TPYOBI KAK HA
POCCUMCKUM, TAK X HA MEXKJYHAPOAHbBIE PbIHKH,
MOCTENEHHO HAPAIIIHUBASI SKCIIOPTHBIN NOTEHIIUAJL.
B TO e BpeMs HOBOE NPEATIPUSTUE IPEJOCTABUT
6onee 50 paboynx MecCT.

NMPUMEHEHME HAKOIJIEHHOI O OMNbITA
M TEXHOJIOr'MYECKOMW EA3bl B HOBOM
NMPOU3BOACTBE

Bropas ouepeib MPON3BOICTBA KOATIOOMHTA
Oy/IeT 3aIyIIEHA C IPUMEHEHHEM OOOPY/IOBAHUS
U TEXHOJIOTUH, IPOBEPEHHBIX OIBITHBIM ITyTEM
B paboTe AEUCTBYIOMIETO 3ABO/A «YPAITPyOMAIII».
HoBoe npeanpustie Takxe 6yeT OCHAIEHO
COBPEMCHHBIMU CTAHKAMHU U CPEACTBAMH KOHTPOJIA,
06€eCNeYNBAIONIVMHU BBIITYCK TPYO BELICOKOT'O

Ka4yeCTBa. )

PY/IOBAHHWE

OBO

«Y'TM» U3rOTOBUII IIEPBYIO TMOKYIO HACOCHO-
KOMIIPECCOPHYIO TPyOy B 1998 rofy, a B 2002 rogy
OBLJI 3AIYIIICH CIEIINATN3NPOBAHHBIN KOMIIJIEKC
nio npoussoacTsy T'HKT. B 2003 roay 6b11a BBEJIcHA
JIMHUS OO BEMHOM TEPMOOOPAOOTKHU TEJIA TPYOBI B
JIMTHUU CTAH4, YTO IIO3BOJIWJIO IIOJIY4aTh OJJHOPO/IHBIC
CBOHCTBA TPyObI HEIOCPEICTBEHHO B IIPOIIECCE €€
CBAPKU U KOPPEKTUPOBATH 3TU CBOMCTBA B IIMPOKOM
JINATMIa30HE, TEM CAMBIM J]aBasI BO3MOKHOCTD
CYHIECTBEHHO YIYUIINTD KA4ECTBO BBIITYCKAEMBIX
TPYyO U yBEIUYHBATb OO'BEM UX IPOU3BO/ICTBA.

MoLHOCTb HOBOrO NpeanpuaTUS COCTaBUT O

VI3,£I,€J'II/II>] B rog c nocdieayrowunm yeseJsindeHUeE
BOOCTBEHHbIX obbeMmoB.

B nacrosiee BpeMs Ha 3aBOJIE IEHCTBYET
COOCTBEHHAA TEXHOJIOI M IIPOMU3BO/ICTBA,
COBPEMEHHOE OTEYECTBEHHOE OO0PYIOBAHHE.
«YpanTpybmail» BbITYCKAET TAKYIO
MMIIOPTO3AMEIAIOINLYIO NPOAYKIIMIO, KAK TPYOBI
JIJ151 IPOM3BO/CTBA IMJIMH/IPOB IITAHIOBBIX
I7TyOMHHBIX HACOCOB /11 HE(PTEN0ObIYH, CTA/IbHBIE
3JIEKTPOCBAPHBIE XOJIOJHOTAHYTBIE TPYOBI /IS
KOPITyCOB IOT' PY>KHBIX 3JIEKTPOABUTATEICH 1
H4COCOB, 4 TAKXKE KOJITIOOMHT AUAMETPOM 33,5 MM
1 38,1 MM 11 PEMOHTA HEPTAHBIX U I'A30BbIX
CKBAXHMH. Ha IpeinpUsITUN OTPA00TAHA TEXHOIOT U
NIPOM3BO/ICTBA HEPKABEIOMUX TPYO MaJIOrO
JUAMETPA 151 IPUOOPOCTPOEHU S, MEAULTUHCKOT'O
060PYNOBAHMS, ABUAKOCMUYECKOHN TEXHUKH.

B nocnegnue rogpl 06’bEMBI IPOU3BOACTBA 3TUX
TPyO BO3PACTAIN €KETOHO Ha 10%. B ytanax —
pacmupeHne 0ObEMOB IPOU3BOACTBA 34

cyeT Tpy6 60mbIIEro JruaMeTpa. Eme onun
UMIIOPTO3aMEIAIOMINHI BHJ] IPONYKIIUU — 2
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NPELU3UOHHBIE TPYOBI [/11 HAIMOTKH TOHKHX

IUIEHOK U AJIIOMUHUEBOH (POsbru. IIpoBoanumas

PEKOHCTPYKIIHA 3TOTO IPOU3BOACTBEHHOTO

HAIIPABJIEHUA TO3BOIUT PA3IPY3UTh OCHOBHEBIE

ArPEraThl, CBI3aHHBIE C HECKOJIBKUMHU TEXHOIOTUSMH.
ITIpon3BOACTBO 3aBO/A ABIACTCSA

MOJICPHU3UPOBAHHBIM. JIJ151 yIydIIIeHU sl CBOUCTB

TPy6 BHEApeHA MapKa cTanu ASTMAGOG Tur

4 B3ameH cTanu Mapku S420MC. Ha nocTaBky

KauectBennast cranb AG06 THII 4 TPUMEHSICTCS

JI7151 OCOOO OTBETCTBEHHBIX U3/IC/IUI 1 MOKET

OBITb PEKOMEH/IOBAHA JIJISI SKCIIYATAIIUH IPU
HU3KUX TEMIIEPATYPAX B YCJIOBUAX CUOUPU U
Kparinero Cesepa. Mapka OTIMYA€TCA IIOHUKEHHBIM
coziep:kaHueM cepsl U (pocopa, umeer dosiee
BBICOKYIO INTACTUYHOCTD U BSI3KOCTbD, YEM CTAJIb
OOGBIYHOI'O KAYECTBA C TAKHUM JKE CO/ICPKAHNEM
VIJIEPO/IA, COJICPKAHME KPEMHUSI TIOBBIIIACT

HoBoe npeanpusitTMe NONHOCTLIO 0becneYmT NoTPedbHOCTH
POCCUMINCKOrO pblHKa B KONTIOOMHIOBOM NPOAYKLMA. 3aBOA
OyoeT NocTaBnsATb ANIMHHOMEpPHbIE TPYObI Kak Ha POCCUMCKIAA,

TaK N Ha MeXAyHapoAHbl€ PbIHKWU, MOCTENEHHO HapalllBas
3KCﬂOpTHbIPI noTeHLuunarnl.

MOAUMDUITUPOBAHHOM cTau AGOG6 THT 4

3AKJIIOYCH KOHTPAKT C KPYITHEHIITUM MHUPOBBIM
npousBoauTteneM ARCELORMITTAL. Mcnnonb30BaHUue
CTaJIA 3TOM MAPKH, IO MHEHHUIO CHEITHAINCTOB
CaMOT0 TIPEATIPUATUS U TTIOTPEOUTEICH
JTTMHHOMEPHBIX TPy, C KOTOPBIMH ITPOBO/IUIIHCH
IIEPETOBOPBI K KOHCY/IBTAITHUH, TIO3BOJIUT BBIITYCKATh
KOJITIOOGHMHTOBYIO ITPOTYKITIIO MUPOBOT'O YPOBHSL
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COIIPOTHBJIEHUE PA3PBIBY U YIIPYTUE CBOUCTBA.
BBezienue B COCTAB MAapraHild 3aMETHO ITOBBIIIAET
MPEAE TEKYUECTH CTAJIN U UBHOCOCTOMKOCTD

Tpy6. [IprMEHsIEMBIE 151 IETUPOBAHM S AJTIOMUHHNH,
BAHA/IUI ¥ MOJIUO/ICH CIIOCOOCTBYIOT U3MEIBYEHUIO
3€pH4, OJJHOBPEMEHHO YBEJINYUBAS IPOYHOCTDb U
BSI3KOCTb, YTO CHUIKAET IIOTOK XJI4THOJIOMKOCTH,
BAHA/IUI YIIy4YIIAET CBAPUBAEMOCTD, IIPEIATCTBYET



POCTY 3€pHA B CBAPHOM ILIBE. JJOIOJIHUTE/IBHO IIPU
MOJAU(PUKAIINU METAILIA B COCTAB BBEJICHBI HUKEJIb U
MeJb JJI IIOBBIIEHUA [IPOYHOCTH, COIIPOTUBJIEHH A
PA3BUTHIO TPEIIWH U CTOUKOCTHU IIPOTHUB BO3AYIIHOM
KOPPO3UMU.

B paMkax pasBuTHs CTPATETUU UMIIOPD-
TO3AMELIECHUA COBMECTHO C LIeHTpaIbHbIM
HAy4YHO-UCCJIEAOBATEIbCKUM UHCTUTYTOM 4YEPHOU
meTaanypruu um. MLI1. bapaynna npoBoasATCS HAyIHO-
UCCIEJOBATENBCKUE PAOOTHI IO CO3JAHHUIO CTAIH
OTEYECTBEHHOU MAPKU, KOTOPYIO IVIAHUPYETCA
BBIITYCKATb COBMECTHO C ITAO «CeBepcraiib» U

CKBaKMH, BBOJIOM B 9KCIUTyaTallUIO HOBBIX
MECTOPOXKJEHUN IIPU YBEIMYEHUN OO'BEMOB
3KCIUIYaTAlIMOHHOI'O 6yPEHHUS U COKPAIICHUU (POH/AA
MIPOCTANUBAIONINX CKBAKUH.

CTOUT O4EPTUTD OOJIACTH IPUMEHEHUA
JUIMHHOMEPHBIX TPYO. ITpOAYKIIMSA UCTIONIB3YETCA
IIPU CTPOUTENBCTBE TPYOOIIPOBOJIOB, IPHMEHSETCS
B KA4ECTBE OBICTPOACHCTBYIONIECH KOJIOHHBL Takue
TPYOBI UCMIOIB3YIOT B OOC/IYKUBAHUN OOBEKTOB
(pa3HOro posia KaHAJIU3AIIMOHHBIX 1 JPEHAXHBIX
CHUCTEM), BO BpeMsI JOOBIYH YIVIEBOJOPOLHOI'O
CBIPbsI — B KAYECTBE IIPHUBO/IA INTyOMHHOI'O
IITAHTOBOI'O HACOCA
(IITH), 1pUMEHSIOT IIPH
JIMKBU/IAITUU ABAPUH (4TO

» dKTUBHO 3aHUMaETCA OCBOEHNEM HOBbIX

TPY6 auameTtpom Ao 60,3 MM BKOUYNTENBHO.

MIPUMEHATH B HOBOM IPOU3BO/ICTBE.

B mapTHEPCTBE C TOTPEOUTEIAMHU JIIMHHOMEPHBIX
Tpy6 BepyTcst HUOKP, BHEAPAIOTCS COBPEMEHHBIE
TEXHOJIOTUH /11 UMIIOPTO3aMeleHUs. Ha JaHHbBIA
MOMEHT JIJIS1 HOBOT'O ITPOM3BOJCTBA IIPOBEICHO
TUTAHUPOBAHUE HEOOXOJUMBIX MEPOIIPHUATHH,
KOTOPBIE NO3BOJISIT OOECIIEYUTD BBIITYCK TPYO,
ABJIAIOMNXCS AHAJIOTOM JUIMHHOMEPHBIX TPYO,
usrorasnusaeMbix B CIIIA. ITpuobpeTeHo
060pYyAOBAHUE, KOTOPOE PACCYMUTAHO HA PACHIUPEHNUE
HOMEHKJIATYPBI U3TOTABJINBAEMBIX TPYO U
YBETUYEHUE CKOPOCTU KOHTPOJIA.

ITocTosiHHAS pabOTa HAJ| HIOBBIIICHUEM
Ka4eCTBA — OZJHO U3 HETIPEMEHHBIX YCJIOBUIA
KOHKYPEHTOCIIOCOOHOCTH NTPOAYKIINUA
Ha MEXIYHAPOAHOM PbIHKE. Bonpoc
COBEPIIEHCTBOBAHUA KAYECTBA YKE BBIITYCKAEMBIX
TPYO ABNAECTCA KJIIOYEBBIM KAK JUIA AEHCTBYIOMIETO,
TAK U JJ15 INTAHUPYEMOT'O K 3aITyCKY IPEAIIPUATHA.
CrcreMa Ka4eCTBa 3aBO/id CEPTU(PULIUPOBAHA B
COOTBETCTBUH C TPEOOBAHUAMHI MEXKIYHAPOJHOIO
crangaprta MCO-9001 ¢ 2001 ropga.
CepTruduuPOBAHHAS CUCTEMA YIIPABJICHU OXPAHOU
OKPYKAIOIIEHN CPEABI COOTBETCTBYET TPEOOBAHUAM
MeXAyHapogHoro ctaggapTta MICO 14001.

NEPCNEKTNBbI POCCUNACKOro PbIHKA
KOJITIOBMHIA U NMPOU3BOACTBA
TeHeHIIMY PA3BUTUS PBIHKA THOKUX HACOCHO-
KOMIIPECCOPHBIX TPYO B Poccny HEPpa3pLIBHO
CBA3aHBI C IIEPCIEKTUBAMU POCCUNCKOIM
HedTerazogo06bIBaOLICH OTPACIN. MOXKHO
NPEANONOXKHUTD, YTO B OJIMPKAUIINE T'OJIBI POJIb
KOJITIOOMHT'OBBIX TEXHOJIOI'MH BO3PACTET B CBA3U C
HaubOoIbLIEH pean3atuei IIPOU3BOICTBEHHOI'O
NOTEHIMAIA HEPTErA30BON OTPACIIH, BHEIPEHHUEM
HOBBIX TEXHOJIOTUH, ITOBBIIIAIOMNX HEPTEOTAATY
IJIACTOB ¥ PEHTA0EIbHOCTD HU3KOAEOUTHBIX

MOJKET CTATh IPOPBIBOM
B TEXHOJIOTHSIX
TYIIEHUA, OCOOEHHO

HAa TOPPAHUKAX), B
MIPOU3BOJCTBE THOKUX TPYO 6€3 BHYTPEHHETO

rpaTa ¥ TMOKUX TPYO C 3aIMUTOU BHYTPEHHEN 1/
WU HAPYKHOM MOBEPXHOCTH CIIEIUAIBHBIMU
MeTogaMu. OTHUM U3 NEPCIEKTUBHBIX
HAIIPABJICHUH JaTbHEHUIIECH pAOOTHI IBJISIETCS
U3TOTOBJICHUE CIIEIINAIBbHOT'O BU/]A THOKUX
HACOCHO-KOMIIPECCOPHBIX TPYO, IPUMEHIEMBIX JIJISI
CTPOUTENBCTBA TPYOOIIPOBO/IOB.

Pe3ynbTaThl IEPErOBOPOB C HOTEHITUAIBHBIMU
HOTPEOUTEISIMU KOJITIOOHMHTA IIOKA3BIBAIOT,

YTO KOMIAHUH, TPAJUITHOHHO NPUMEHSIONUE
JUIMHHOMEPHBIE TPYOBI /151 OYPEHUS U KAITUTATIBHOTI'O
PEMOHTA CKBA>KHUH, HA CETO/IHSAIIHUN ICHb YT 1O
IIyTU OCBOEHUS HOBBIX TEXHOJIOI'UH. DTO BO MHOI'OM
OOBSICHAET YBEIMUECHUE JUAMETPOB TPYO U UX JIJINH.
151 psijia aMEPUKAHCKUX KOMITAHUH YK€ CETO/IHSA
CTaHJapTHON Tpyoo asnseTca 'HKT puameTpom
60,3 MM 1 IMHOM 6000 M. DTO TAKXKE MOXKHO
CYUTATh TEHACHIIUEN PA3BUTHS PBIHKA KOJITIOOMHI4.
B HacTosamee BpeMs «YpaaTpyoMaiil» aKTUBHO
3aHUMAETCS OCBOEHUEM HOBBIX THUIIOPA3MEPOB

Tpy6 ArameTpom 10 60,3 MM BKIIOYUTCIIBHO, U
OCBAaMBAEMBIE TEXHOJIOTUU OYAYT IPUMEHEHBI B
HOBOM OY€pPENU NPOU3BOACTBA.

B 3aBepIieHne BaXKHO NOJUYEPKHYTh IPEUMYIIECTBA
COOCTBEHHON TEXHOJIIOTUH, KOTOPAS yKE
UCIIOJIb3YETCS HA JEUCTBYIOMIEM IPEAIPUATHN U
JISDKET B OCHOBY CJIEAYIOMIEN OYEPENAN TPOU3BOJCTBA:
TPYOBI CBAPUBAIOTCS U HAMATBIBAIOTCS HA
6apabaH B 3aBOACKUX YCIOBUIX; UCIIBITAHUE HA
TUAPABINYECKOE JABJICHUE IPOBOJUTCS TAKXKE
B 3aBOZICKUX YCJIOBUSAX; MPOAYKIUA OOIAAET
XOpOHIEN KOPPO3ZUOHHOCTOMKOCTBIO; IPOU3BOACTBO
0€3 CBApHBIX IIBOB JJIMHOM J10 4,5 KUJIOMETPOB;
NPAaKTUYECKN UCKJIIOYEHA HEOOXOAMMOCTD
NPOBEAEHUSA CBAPOYHBIX PA60OT IPU MOHTAXKE
TPYyOOIIPOBOJOB; CKOPOCTD YKJIAJKH B IECATKH PA3
BBIIIIE; TIPOU3BOJICTBO ABIAETCSA SKOJIOTUYHBIM.  ©
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PECMOHAEHTAM BbIJTN MPEANOXXEHbI CITEAYHOLWWME BOMPOCHI:

1. IIpoduib 1eATENBHOCTH Bareil KOMIaHuH (He(PTEra30/100bIBAIONIASL, HEPTEra30CEPBUCHAS,
KOMIIAHUS — IIPOU3BOIUTEIb OOOPYAOBAHU A, HAYYHO-UCCJICIOBATEIBCKAS CTPYKTYPA, BY3).

2. O KaKHX TEXHOJOTUAX HEPTErA30BOI'O CEPBUCA BaM XOTEIOCH OBbI IPOYECTD B )KYPHAJIE

«Bpems KonTIoOONHTa»?

B KaKOM peruoHe (-ax) padoTaeT Baira KOMITaHU?

Kakue coBpeMeEHHBIE TEXHOIOTUH HE(PTEra30BOIO CEPBUCA UCIIOIB3YIOTCA HA Barem

HpEeANPUATHN?

5. IlpumenseT in Baa KOMIIAHUS KOJITIOOMHT'OBBIC TEXHOJIOTHUM? EC/IN /14, TO KaKUe
KOJITIOOMHI'OBBIC TEXHOJIOI'MH HANOO0JIEE€ BOCTPEOOBAHBI B PETHOHE (-4X) TIPOBE/ICHUS PA6OT
Bamen komnanuu?

6. KONITIOGUHI'OBBIE YCTAHOBKH KAKUX ITPOU3BOIMTEICH UCIIONB3YET Baia KoMITaHust?

7. Kakwme yHUKaJIbHBIE PA60OTHI BaM 1 Banmym KoJIeram y/1aBajioCh IPOBOJIUTE?

8. Ilpumenser mu Bama kommanusa texunosnoruio I'PIT? Ecnu 1a, To kakue Bubl I'PIT 3 deKTUBHBI
H4 CKBAKMHAX Bamrero pernona?

9. O6opyanoBanHue st nposefiecHus ['PIT kKaK1uX MPOU3BOUTEIICH UCIIOIb3YET Baia KoMImaHus?

10. Kakue Texnonoruu [THIT aBisioTcs, o BameMy MHEHHIO, HAMOOJIEE AKTYAIbHBIMH HA
CETOHAMIHUN JEHb?

11. Kak Mu3MEHN/IACh IIPOU3BOACTBEHHAA TAKTHUKA Baler KOMIIAHUU B YCIIOBUAX
CEKTOPAJIBbHBIX CAHKIIUU U HEBBICOKHUX 11€H HA HEPTh?

12. Kakue cerMeHTBl POCCUICKOTO HE(PTEra30BOI'O CEPBUCA MOT'YT CTOJIKHYTBCA C CAMBIMH
OOJIBIITUMHU TPOOIEMAMH B CBA3H C CEKTOPAIBHBIMU CAHKITUAMHU, TPUHATBIMU 34114/ THBIMU
CTpaHamu’?

13. Kak M3MEHUJINCh B COBPEMEHHBIX YCJIOBHAX MO XO/bI HEPTETa30CEPBUCHBIX KOMITAHUH K
IPUOOPETEHUIO JOPOTOCTOSIIEIO OOOPYIOBAHUST?

14. HaCKOJIBKO yCIIENIHA U IIEPCIIEKTUBHA, HA Ball B3I, HOIUTHKA UMIIOPTO3AMEIIECHHA B
CETMEHTE BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOI'O CEPBUCA?

15. Kakue BBICOKME TEXHOJIIOTUU HEPTETA30BOI'O CEPBHUCA OYIyT HA ITUKE BOCTPEOOBAHHOCTHU B
Onvpkarimer (5—10 J1eT) nepCneKTuBe?

Bl

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).

2. About which oil and gas service technologies would you like to read in Coiled Tubing Times

Journal?

In which region(s) does your Company operate?

Which up-to-date oilfield service technologies are used in your Company?

Does your Company use coiled tubing technologies? If the answer is yes, then which coiled

tubing technologies are in demand within the area of your Company’s activity?

Coiled tubing units of which manufacturers does your Company utilizes?

Were there any unique operations that you and your colleagues managed to perform?

Does your Company use hydraulic fracturing technology? If the answer is yes, which hydraulic

fracturing types are effective in your region?

9. Hydraulic fracturing equipment of which manufacturers does your Company utilize?

10. Inyour opinion, which EOR technologies are of vital importance today?

11. Are there any changes in the operating tactics of your Company stipulated by the sectoral
sanctions and low oil prices?

12. Which segments of the Russian oil and gas service may face the most serious problems due to
the sectoral sanctions imposed by Western governments?

13. How do oil and gas service companies change their approaches of purchasing expensive
equipment under current conditions?

14. How successful and promising can the import substitution policy be in the high-tech oil and gas
service industry?

15. Which high-tech oilfield service technologies will be in demand in the near term (5—10 years)?

A
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AHAPYUIHUK AJTeKCaHAp BajteHTHHOBHY,
MacTep IO CIOKHBIM padoram, 000 Jlakep

COILED TUBING TIMES QUESTIONNAIRE ® COILED TUBING TIMES QUESTIONNAIRE

Alexander Andrushchik, Fishing Operator,
Packer Service, LLC

CepBHucC>

1. HedrerazocepBucHas.
O nnposesienuu I'PIT c npumenenuem 'HKT u
Ha/[yBHBIX [TAKEPOB.

3. XMAO, AHAOQO, Peciy6iinka BalmkopTOCTAH,
KpacHosipckuri kpait, Camapckast O6J1aCTh U T.JI.

4. TPII, THKT, I'TITL

5. Ha. ®dpesepoBanue mydt I'PIT, nposenenue ITIIT

6. «DUIMAID.

7. Iposepenue I'TIIT ¢ ManorabapuTHbIM
nepdopaTopoM JUAMETPOM 43 MM.

8. la. MHOorocrtaguiiabii I'PIT.

9. -

10. KucnoTtnHsie o6padorku 131, nposeneHue
MHOTOCTAAuUHOro I'PIT.

11. —

12. HEBO3MOXHOCTB NPUOOPETEHNUA UMIIOPTHOT'O
O6OPYAOBAHMS U 3AIIACHBIX 32IT9ACTEN.

13. IIpopabaTeIBAIOTCS OOJIEE SKOHOMUYHBIC U
PEHTAOEIBHBIE TOAXOMABL.

14. TIpOrao3 OITUMHUCTUYHBIN: HA/IEIOCH,
4TO POCCUNCKUE KOMITAHUH CITIPABATCS C
MOCTABJIECHHBIMU 33JJA9aMH.

15. TPII c npumenennem 'HKT.

PangeeB Makcum BiraguMmupoBudy,
3amMecTuTe] b HadaapHuKAa I[TP,
000 TarpaC-PemCepBuc»

1.

15.

HedrerazocepsrucHas, CliEUAIU3UPYETCS HA
nposeneHuu I'PIT

O MI'PM.

Pecnry6iinka Tatapcran, Camapckas 0614CThb.
['TITT + TPIL

['TIIT + TPIL.

Ha. Paznuunbie Buabl I'PIT.
«OUIMAII>.

. I'PIL
. CHHU3WJINCH 3aKYIIKA UMIIOPTA.

. YcnienHa, HO TpedyeT passutusa HITO

B Poccurtickort depepanum.
TPIL.

CrniexkTop AuHa IOpbeBHA, MEHEIKEDP 11O
pa3sBuTHIO OM3Heca He(dTera3zoBoro cexTopa,

JdIpaxcaa Pyc»

1. Kommnanwsa — npOu3BOAUTEID TEXHUYECKUX
ra30B.

2. O TEXHOJIOIUAX C UCTIOJNIb30BAHUEM TEXHUYECKUX
ra30B.

3. P®: Or, LIeHTpaIbHBII pEruoH, YpaJL 2

1. Oil and gas service.

About hydraulic fracturing with coiled tubing and
inflatable packers application.

3. Khanty-Mansiysk and Yamal-Nenets Autonomous
Districts, The Republic of Bashkortostan, Krasnodar
Krai, Samara Region, etc.

4. Hydraulic fracturing, coiled tubing, and jet
perforation.

5. Yes. Milling of fracturing sleeves and hydraulic jet
perforation.

6. NOV FIDMASH.

7. Performing of hydraulic jet perforation with the
help of small-diameter (1.7-in.) perforator.

8. Yes. Multi-stage hydraulic fracturing.

9 -

10. Acid treatments of bottomhole formation zone and
multi-stage hydraulic fracturing,

11. -

12. Now it’s impossible for us to purchase foreign
equipment and spare parts.

13. We are now developing more cost-effective and

14.

15.

viable approaches.

My forecast is optimistic. I hope that Russian
companies will be able to handle the assigned tasks.
Hydraulic fracturing with CT application.

Maksim Fadeev, Deputy Head of Technology
Operations Production Unit, TagraS-RemService,
LLC

— = \0 00 N O\ kAW IN
=5 .

14.

15.

Oil and gas service company that focus on hydraulic
fracturing operations.

About multi-stage hydraulic fracturing.

The Republic of Tatarstan and Samara Region.
Hydraulic fracturing plus hydraulic jet perforation.
Hydraulic fracturing plus hydraulic jet perforation.

Yes. Various types of hydraulic fracturing operations.
NOV FIDMASH.

. Hydraulic fracturing.
. We have cut the purchases of foreign equipment.
12.

It is successful, but requires the development of non-
governmental organizations in Russian Federation.
Hydraulic fracturing,

Anna Spector, Business Development Manager,
Oil and gas Sector, Praxair Rus

1.

The company that manufactures industrial gases.
About technologies that require industrial gases
application.

Russian Federation: South, Central Region and Ural.
Hydraulic fracturing technology with the
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4.

Texuonorus I'PIT € 230TOM, YITIEKHUCIJIBIM I'A30M, C
YIVIEKUCJIBIM I'a30M 6€3 JOOABIEHUS BOJBL
Her.

© oW

Kosneru ns CHIA nposozaat I'PIT 6e3 Boabt ¢ CO,
U NIOJIy4YaIOT CAMBIE 3(D(PEKTUBHBIE PE3YIIBTATHL
9 -

10. -

11. -

12. -

13. -

14. -

15. TPITC 230TOM U YIVIEKHUC/IBIM I'd30M.

Eropos fApociaas Onerosud, 3aMeCTUTEIb
HAYAJIBPHUKA TEXHOJOTHYECKOTI'O OTAEIA,
000 «TarpaC-PemCepBuc»

1. HedrerazocepBucHas.

OTTIIL.
3. Pecniyonuka Tarapcran, OpeHOyprckas 06/m1acTb,
Camapckas 061aCTh.
TTIIT+I'PIT.
Ja. PazbypuBaHUe 3aIyeK (pUiIbTpa-
XBOCTOBHKA Ha 6I/ITYMHI)IX CKBAKHMHAX,
OIl3nocneTUCHaITu T,
«DUIMAIII>.

Rl

6

5

8 -

9. «DPHIMAIII».
10. I'TIIT+I'PIL.

11. CHM>KXeHuUe 3aKyIOK UMIIOPTA.
12. -

13. —

4. -

15. Bypenue na ’'HKT.

Crpbsixapb AeKcaHap OPUIHIIIIOBHUY,
3aMeCTHTENb JUPEKTOPA IO TEXHOJIOI'HH,
000 HTL, «33PC»

1. Hay4HO-TEXHUYECKHUU LIEHTP, HEPTECEPBUC.

O pa6orax ¢ 'HKT, o MT'PIT.

3anagHas Cubups, Pecnybnnka KoMy,

Openbyprckast, CamapcKasi, YIbsHOBCKAS

06J1aCTH.

MI'PIT, MTHTEJIEKTYAJIbHOE 3AKAHYNBAHHE.

IToka Her.

He ncnosnbayer.

JByXCTYIIEHYATOE IEMEHTUPOBAHUE

XBOCTOBUKOB, ITOJJBECKH XBOCTOBHKOB C

BpPAIIlEHUEM.

CaMU HE IPUMEHSIEM.

Csoe.

0. CH3BJIEKAEMBIMHU CE/VIAMU, C PACTBOPUMBIMU
CcenyIaMuy, Ha THOKOM TPyOe, C HEOI'PAHUYEHHBIM
KOJIMYECTBOM IIOPTOB.

11. VBenudenue npon3BOACTBEHHBIX MOITHOCTEN

Rl

NV~

= O ©
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application of nitrogen, carbon dioxide, and carbon
dioxide in the absence of water.
No.

®© N oW

Our colleagues from the United States perform
hydraulic fracturing with carbon dioxide in the
absence of water and get very effective results.
9. -

10. —

11. —

12. -

13. -

14. -

15. Hydraulic fracturing with the application of
nitrogen and carbon dioxide.

Yaroslav Egorov, Deputy Head of Process
Department, TagraS-RemService, LLC

1. Oiland gas service.

. About hydraulic jet perforation.
3. The Republic of Tatarstan, Orenburg Region, and
Samara Region.
Hydraulic fracturing plus hydraulic jet perforation.
Yes. Milling of liner filter end caps in bituminous
oil wells, bottomhole zone treatments after CT well
logging, etc.
NOV FIDMASH.

AN

6

7 -
8 -

9. NOV FIDMASH.

10. Hydraulic fracturing plus hydraulic jet perforation.
11. We have cut the purchases of foreign equipment.
12. -

13. -

4. -

15. CT drilling.

Alexander Struchar', Deputy Director,
Technology, ZERS, LLC

1. Research and development center that specializes in

oilfield service.

2. About CT operations and multi-stage hydraulic

fracturing,

Western Siberia, the Republic of Komi, as well as

Orenburg, Samara, and Ulyanovsk Regions.

Multi-stage fracturing and intelligent completion.

Not yet.

We don’t use CT technologies.

Two-stage cementing of liners and liner hangers

with rotation.

We don’t use them ourselves.

We have our own equipment.

0. Hydraulic fracturing with the application of
retrievable or dissolvable saddles, CT fracturing,
unlimited ports/stages fracturing.

11. The companies that manufacture equipment have

o
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12.
13.
14.
15.

HpEeANPUATUNA — IPOU3BOAUTEIIECH
060PYyJOBAHUS.

Od1110p, MECTOPOXKIECHUS C CEPOBOJJOPOOM.
He nsmeHnuunce.

JlyMaro, 9TO B KOHEYHOM UTOr€ OYZAET YCIEIHO.
MTIPIL.

HJasaerminHa JIronnusa @®apuToBHA, JOIICHT,
PI'Y Hedbtn mrasza um. U.M. I'yOkmHa

1.

>

\O 00 N O\

—_

12.
13.
14.
15.

Hay4HO-HUCCIEA0BATENBCKAS CTPYKTYPA, BY3.

O Texuonorusax 'HKT u I'PIT.

LenTpanpHbiid, BONro-BATCKUIT PErMOHBI,
3anagHasg CUOHPH U T.11.

Texnonoruu I[THIT, UHTEHCU(PUKAITUU IPUTOKA,
PUP.

Ha.

Kucnorusle 06paboTku ¢ nomonibio I'T.

. ASP-3aBogHEHUE.

Coxkpaiiaercss 00beM HAYYHBIX UCCIICOBAHNUH
JIJIS1 KOMITAaHU .,
Bcee.

I'PIT.

JIakTrnonos IIaBes BacuiabeBu4, 3aMEeCTHUTEID
Jupexropa, I'pynma O

o

gl AR

—_

12.
13.
14.
15.

ITpon3BOAUTENL OOOPYAOBAHUS.

O ITHIT, 0 6ypeHnN CKBA>KUH C HAKJIOHHBIM
YCTBEM.

Pecniybiimika benapycs, Poccuiickas @egepanus.

«DPUIMAIII>.

«OUIMAIII>.

. 32aKa4YKa ITOTOKOOTKJIOHSIOMUX KOMITO3UITUI.

AKTHBU3HUPOBAIN U UHTEHCU(PUITUPOBAIHN
paoory.

enbd.

COKpaTmyIoCh (GPUHAHCUPOBAHUE.

Hy>XHO nepexoguTs OT CJIOB K JIEJTY.

I'HKT, I'PI1, ITHIT, 6ypenne na F’HKT.

KysuueB bopuc ®egopoBHUY, HHKEHED
110 peaJTH3aluHu CEPBHUCHBIX YCIYT, Boaro-
Ypansckuii purnan komnanuu Jlrromoep:xe»

1.

HedrerazocepsrucHas.

T'HKT (HOBOCTH, TEXHOJIOI'MH, THCTPYMEHT,
JKMJKOCTH, HOBUHKH OO0PYJIOBAHM S, B TOM
YMCJIE MTHOCTPAHHOI'O, HAIIPHUMED, IPOU3BOACTBA
Kuras).

12.

13.
14.
15.

increased their production capacities.

Offshore fields and deposits with a high hydrogen
sulphide content.

In my opinion, the approaches haven’t changed.

I think that eventually it will be successful.
Multi-stage hydraulic fracturing.

Lucia Davletshina, Associate Professor,
The I.M. Gubkin Russian State University
of Oil and Gas

En

=0 0 N OV

12.
13.
14.
15.

Scientific and research structure, university.

About coiled tubing technologies and hydraulic
fracturing.

Central and Volga-Vyatka Regions, Western Siberia,
etc.

EOR technologies, flow stimulation, and cement
squeeze operations.

Yes.

CT acid treatments.

ASP-flooding.

. The volumes of research developments are

decreasing.
All of them.

Hydraulic fracturing,

Pavel Laktionov, Deputy Director, FID Group

=

3
4
5
6.
7.
8
9
10

12.
13.
14.
15.

Equipment manufacturing company.

About EOR technologies and drilling of wells with
an inclined wellhead.

The Republic of Belarus and Russian Federation.

NOV FIDMASH.

NOV FIDMASH.

. Injection of water diverting agents.
. We have activated and intensified our operations.

Offshore segment.

The financing of purchases has been reduced.
There is a need to move beyond words to deeds.
Hydraulic fracturing, CT and EOR technologies, and
CT drilling.

Boris Kuzichev, WI Technical Sales Engineer,
RVU, Schlumberger

1.

Oil and gas service.

About coiled tubing (news, technologies, tools,
fluids, new equipment, including that of foreign
manufacturers, e.g. Chinese).

Volga-Ural Region (my location). Schlumberger P
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AHKETA «BPEMEHW KOJITKOBUHIA» ¢ AHKETA «BPEMEHW KOJITKOBUHTA»

3. Bonro-YpajabCKUM PETUOH (MO JIOKALIHA).
Kommnanus «1lnmoMb6epske» paboTaeT
MPAKTUYECKU BO BCEX HEPTErA30400BIBAIOITNX
PETHOHAX MUPA.

4. Bce BUJbl COBpEMEHHBIX TeXHOJIOTUH HA THKT.

5. Ja. B Bouro-YpajabCKOM pErHOHE
BOCTPEO6OBAHBI COBPEMEHHBIE TEXHOJIOTUU
MaTPUYHBIX 06padoToK HAa THKT, TexHonorun
YCOBEPIIEHCTBOBAHHBIX IPOMBIBOK CKBAKHH.

6. «DUIIMAIILD.

7. B peruoHe yHHUKaJIbHBIX PAOOT HE IPOBOAUIIOCS.
B nes1oM B KOMIIAHUH — MHOKECTBO.

8. Ha.Cranpaprtasle I'PIT ¢ 3akperiennem
NPONNaHTHOM aykor ForesRCP nim
LUIUHIPUYECKUM NIPONHaHTOM, HiWAY.

9. Pa3zan4HBbIX IPOU3BOAUTEECH.

10. —

11. —

12. -

13. -

14. -

15. —

KHCEHKO AHTOH AHIpEEBHY, BE€JyIII U
uH:keHep IITO, OO0 dlakep CepBUC>

1. HedrerazocepBucHas.

O nposegennu I'PIT u I'TIIT c npuMenennem
KOJNTIOOMHI'OBOH YCTAHOBKI.

3. XMAO, AMAO, Pecrybimka BamkopTOCTAaH,
Kpacnogapckurt kpart, Camapckas OOnacTh.

4. THKT,TPII, I'TIIT, TUC.

5. Ha. Hopmanuzanys 32605, OCBOCHHE
ckBaxkun, 'MIC, T'TIT1, (ppesepoBanue mydT
MHOT'OCEKITMOHHBIX ITAKEPOB.

6. «DUIIMAII>.

7. TIposexpenune 'MC 6€3 IpUMEHEHUA TPAKTOPOB,
IIPOBEIECHUE OOPAOOTKHU IIIACTOB (KOJJIEKTOPOB
CKBAKMH) A9PHUPOBAHHON KHUCIIOTOM.

8. Pabortel o I'PIT npOBOAMINCH HEOJJHOKPATHO.
Pernons! nposeeHust — XMAO, AMAO u ap.

9. -

10. Ilposenenue I13I1.

11. Poccuimckue cepBUCHbBIE KOMITAHWUH CTAJIN
00J1€€ KOHKYPEHTOCIIOCOOHBI. MBI OK43bIBAEM
YCIYTH HAPABHE C TAKMMH KOMIIAHUAMU, KAK
JIlnmomb6eprke», KBC u 1.1

12. TIoCTaBKA 34ITACHBIX YACTEHN HA BCIO UMIIOPTHYIO
TEXHUKY.

13. ITy1aBHO NEpEXOJUM Ha UMIIOPTO3AMEIICHUE.

14. Ycnemna Ha 90% BCErO pOCCUUCKOTO PBIHKA.

15. TPITHa 'HKT, I'TIIT+ I'PTL

Jlopozue wumamenu! Bauie ywacmue 6 onpoce
NOMONCEM ICYPHALY Bpems Konmooburza» cmamao
bos1ee unmepecHuiM 1 noae3HbiM. Boipexcome, no-
acanyiicma, anKeny, 3anoamHume ee, OMmCcKanupyLime
u npuaume no aopecy cttimes@cttimes.org
unu halina.bulyka@cttimes.org
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is operating in almost all oil and gas producing
regions of the globe.

4. All types of state-of-the-art CT technologies.

5. Yes.In Volga-Ural Region modern CT matrix
acidizing and improved well cleanout technologies
are in demand.

6. NOV FIDMASH.

7. There have been no unique operations in the
Region so far. If we take the Company in general,
there were hundreds of them.

8. Yes. Conventional fracturing with the application
of ForesRCP proppant slugs or HIWAY cylinder
proppant.

9.  We use fracturing equipment of various
manufacturers.

10. -

11. -

12. -

13. -

14. -

15. -

Anton Kisenko, Lead Production and Technical
Department Engineer, Packer-Service, LLC

1. Oil and gas service.

About hydraulic fracturing plus jet perforation
operations performed with the help of coiled tubing
unit.

3. Khanty-Mansiysk and Yamal-Nenets
Autonomous Districts, the Republic of
Bashkortostan, Krasnodar Krai, and Samara Region.

4. Hydraulic fracturing, coiled tubing, jet perforation,
and well logging operations.

5. Yes. Bottomhole cleaning and well stimulation
operations, well logging, hydraulic jet perforation,
and milling of multi-stage packer sleeves.

6. NOV FIDMASH.

7. Welllogging operations performed without tractors,
formation (reservoir) treatments with aerated acid.

8. We have performed hydraulic fracturing operations
numerous times. Most of them — in Khanty-
Mansiysk and Yamal-Nenets Autonomous Districts.

9 -

10. Bottomhole formation zone treatments.

11. Russian oilfield service companies have become
more competitive. We provide services on the same
basis as Schlumberger, EWS, etc.

12. Supplies of spare parts for all foreign equipment.

13. We segue to import substitution.

14. TItis successful for 90% of the Russian market.

15. CT fracturing, hydraulic fracturing plus jet
perforation.

Dear readers! Your feedback will belp 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 {o cttimes@cttimes.org
orhalina.bulyka@cttimes.org



Coiled/tubing

JToporue apy3bs! B PEMs PN LII’HG S

KypHan «Bpema KOTTIOOHMHI'a» IPOCUT Bac OTBETHTH HA HECKOJIBKO BOIIPOCOB

DOH.O.

Kommanusa/opranmusarys

1.
2.
3.  JTO/MKHOCTD
4. TIpoduiab AeaTENTbHOCTH KOMITAHUN (HEPTEra30400bIBAIONIAS, HE(PTErA30CEPBUCHAS,

KOMITAHUA — [IPOU3BO/INTENIb OOOPYIOBAHNA, HAYYHO-NUCCIIEIOBATEIBCKASA CTPYKTYPA, BY3)
(Hyxcroe nooueprryms) Jpyroe

5. O KaxkuX TEXHOJIOTMAX HE(PTEra30BOro CepBrCa BaM XOTENIOCH Obl IIPOYECThb
B JKypHaJIE «Bpemsa KOiTioOnuHIa»?

6. B KakoM pervoHe (-ax) padoraet Bara KommaHws?

7. Kaxue COBpeMEHHbBIE TEXHOIOTUH HEPTErA30BOI'O CEPBUCA UCTIOIb3YIOTCSA
Ha Barem npeanpusaTumn?

8. TIpumenser in Bama KoMaHus KOJITIOOMHIOBbIE TEXHOIOTUH? EC/IN 14, TO KaKUE
KOJITIOOMHI'OBBIE TEXHOJIOTUH HAMOOJIEE BOCTPEOOBAHBI B PETMOHE (-4X) IIPOBEICHUA PAOOT
Bamer kommanuum?

9. KOnTIOOMHI'OBBIE YCTAHOBKH KAKUX IIPOU3BOAUTEEN UCIIONb3yeT Balia KoMImaHvs?

10. Kaxue yHuKa/IbHbIE pa60THI BaM 1 Barm Kosuieram yaBaaoCh IIPOBOJAUTD?

11. ITpumenser i Bama kommanus Texaosnoruto I'PIT? Eciu ga, To kakue Bubl I'PIT
3(P(PEKTUBHBI HA CKBAKUHAX Barmero pernona?

12. O6opynoBanue A nposeeHus ['PIT KakKHMX IPOU3BOAUTEIIEH UCTIONb3YeT Bara KOMITaHuA?
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13. Kakue texnonoruu [THIT asatoTcs, 110 BammeMy MHEHUIO, HAUOO01e€ aKTyaJIbHbIMU
HA CETOJHANIHHMI JCHb?

14. Kak n3MeHIWIACH IIPOU3BOACTBCHHAA TAKTUKA Barer KOMITaHNH B YCJIIOBUAX
CEKTOPAIbHBIX CAHKIIUI U HEBBICOKUX 11EH HA HE(PTD?

15. Kakue CerMeHThbl POCCHUHCKOIO HE(PTEra30BOIO CEPBUCA CTOIKHYIIUChH
C CAaMBIMU OOJIBIITUMU ITPOGJIEMAMH B CBS3H C CEKTOPATbHBIMU CAHKIIASIMU?

16. Kak UBMEHWIHCh B COBPEMEHHBIX YCJIOBUSIX ITOIXO/TbI HE(PTEra30CEPBUCHBIX
KOMITAHUIH K IPUOOPETEHUIO JOPOTOCTOAIIETO OOOPYIOBAHMSA?

17. HaCKO/IBKO yCIIENIHA U IIEPCIICKTUBHA, HA Bali B3IIA/1, ITOIUTUKA
UMIIOPTO3AMEIIEHYS B CETMEHTE BBICOKOTEXHOJIOIMYHOT'O HE(PTETA30BOI'O CEPBUCA?

18. Kakue BbICOKHE TEXHOJIOTUHU HEPTErA30BOI'O CEPBUCA OyIyT HA ITUKE
BOCTPEOOBAHHOCTH B OsmrpKariiiei (5—10 jer) nepcriekruse?

19. Xorenu 6b1 Bol HO]'[X‘{QTI) €KEHE/IETIbHYIO HOBOCTHYIO PACCHUIKY C CANTA
WWW.Cttimes.org¢

20. Ecimn Bel OTBETWIN TTONIOXKUTEIBHO HA TIPEABIAYIITUA BOIIPOC, TO YKAKUTE,
TIOXKAIYHCTA, CBOM JIEKTPOHHBIN 4/1peC

Crmacmu00, YTO HAIIUTH BPEM JI/IA OTBETA HA HAIITH BOIPOCHI!
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PUTIK n Weatherford Bnepsble B Poccum
npoBenu 16-MHTepBasbHbIN FMAPOPa3PLIB
MnyacTa 3a OgHyY ClyCcKo-NogbeMHYO
ornepaumio

PUTOK u Weatherford nepsbsiMu B Poccru yCrienHo
poBeu 16-UHTEPBATIBHBIN M'UPOPA3PHIB IIACTA
(TPIT) c 1pUMEHEHNEM TMOKHX HACOCHO-KOMIIPECCOP-
HBIX Tpy6 (FHKT). Onepariiio BEIIOIHWIN HA OFHOU
U3 CKBAKMH MECTOPOXKAEHUA UMEHU Biragumupa Bu-
HOI'PaZoBa B XaHTbI-MaHCUICKOM aBTOHOMHOM OKpPyTe
32 OJIMH PEC OOIIEH NPOAOJIKUTEIBHOCTHIO 11 THEN.

[lepen KOMITAaHUAME CTOsIIA 3a4a4a poBecTy I'PIT B
WHTEPBAJIE JUIMHOM 1424 M Ha rimyouHe 2392 M. PaccTo-
SIHAE MEXKY [IOPTAMU COCTABJIAIO IpUMeEPHO 80-90 M.
[pu mposepenunu 16-naTepBaabHOro ['PI1 6bLIH UCIIOIB30-
BaHbI MHHOBALJUOHHBIE TEXHOJIOI'MH, KOTOPbIE IIO3BOJIMIIN
COKPATHUTb CPOKH CTPOUTEILCTBA M OCBOCHUSA CKBAXKUHDL.

J171 BBITIOJIHEHM S ONIEPALIMY IIPUMEHMJIM ITAKEP
ReelFracTM komnannu Weatherford, KOTOPBII AKTHUBUPYETCS
paboueri konoHHO!M THKT, 1 MEXaHUYECKU YIIPABIISIEMBIC
MY(TBI /11 MHOTOCTAJUMHOT'O T'UIPOPA3PhIBA IIACTA. Takoe
060pPYAOBAHUE MTO3BOAET IPOBOAUTS 34 OHY CITYCKO-TIOIb-
€MHYIO OIIEPALIMIO PAKTUYECKH HEOIPAHUYEHHOE KOJIH-
4ecTBO cTaaun I'PIT o npuHLMIly «CHU3Y BBEPX». [Tocie
nposegenud I'PI1 Ha 11IepBOY 30HE AKEP JEAKTUBUPYETCA C
MOMOIIBIO ABTOMATU3UPOBAHHOI'O MEXAaHMU3MA J-slot, a BCA
KOMIIOHOBKA 3200THOT'O OO0PYAOBAHM A IIEPEMEITAECTCA 1O
CJIEAYIOLIETO IIOPTA, IAE IPOHUCXOANT Ero OTKPLITHE. ITakep
AKTHUBUPYETCS HUKE BHOBb OTKPBITOI'O IIOPTA JJI OTCEYEHN A
paHee 0OPabOTAHHBIX UHTEPBAJIOB.

IIpernMyIeCcTBO UCHOIb30BAHHOM TEXHOJIOTUHU II0 CPAB-
HEHUIO C APYI'UMU COCTOUT B UCHOIb30BAHUN MEXAHUYECKHU
YIIPAaBJIAEMBIX MY(PT, KOTOPBIE O3BOJIAIOT BBIIIOJIHATD OT-
KJIIOYEHUE OTIEIBHBIX IIOPTOB 6€3 IPUMEHEHHNA TAMITOHAXK-
HBIX MATEPUAJIOB. B aIbHENIIIEM 3TH ITIOPTHI MOXKHO OTKPbI-
BATb NOBTOPHO. OGOPYIOBAHUE TAKIKE MIO3BOJISAET IIPOBOAUTD
U IPYTHE ONIEPALIMU HA OTAEIbHBIX HHTEPBAIAX, B TOM YUCJIE
u noBTopHbIE ['PIT. JaHHOE TEXHOJIOTUYECKOE PEIIEHUE TAK-
K€ MIO3BOJISAET CHATD OI'PAHUYEHM IO PA3MEPAM HAPYKHOI'O
JAUAMETPA IIPUMEHAEMBIX I€O(PU3NIECKIX KAPOTAKHBIX
NPUOOPOB, YTO YIPOILIAET IIPOBEAEHNE UCCIEJOBAHUIL U TTO-
BBIIIAET UX UH(POPMATUBHOCTb.

RITEK and Weatherford Performed
the First in Russia 16-Stage Hydraulic
Fracturing in a Single Trip

RITEK and
Weatherford
International plc
have successfully
fractured a 16-stage
well using coiled
tubing for the first
¥ time in Russia. The
| operation, which
took place in the
at V. Vinogradov
field in the Khanty-Mansi autonomous district, was
completed in a single trip that lasted 11 days.

The companies sought to hydraulically fracture a
1,424-m section of a well at a total vertical depth of
2,392 m.

Each frac port was approximately 80 to 90 meters apart.
The 16-stage hydraulic fracturing operation involved
innovative technologies that helped to reduce well
construction and completion time.

A compression-set, coiled-tubing-conveyed
Weatherford ReelFracTM packer was used as well as
mechanically controlled multistage frac sleeves. This
equipment enables an unlimited number of stages to
be stimulated from the bottom upwards in a single trip.
After fracturing the first zone, the packer is released
using an auto J-slot mechanism and the bottomhole
assembly is moved to the next frac port, which is
then opened. The packer is actuated below the newly
opened port to isolate previously treated intervals.

Among the advantages of this technology is the use
of mechanically controlled sleeves, which enables
isolation of specific ports without plugging materials.
These ports can be reopened later. The equipment also
enables other operations to be performed in selected
zones, including refracturing. The technology also
eliminates restrictions to the outer diameter of logging
tools, which facilitates well surveys and increases their
informative value.

Baker Hughes npeacraBsnseTt nepsyto B
NHAYCTPUM NONIHOCTBIO PACTBOPMMYIO
npooky ansa P

Kommnanus Baker Hughes 06bs1Br/Ia O BEIXOJE HA KOMMEP-
JECKHU PBIHOK HOBOM TpOo6KU a1t ['PTT SPECTRE™, nepBoit
B MHAYCTPHUM NPOOKU, KOTOPAs TOTHOCTBIO PACTBOPSIETCS
B CTBOJIE€ CKBAKUHBI TTOCIE TpoBeicHus I'PIL ITpo6ka gasxe
YCTPaHAET HEOOXOAUMOCTD B PA6OTAX C IPUBJICYCHUEM
ru6Koi Tpyos! (I'T), a TaKke YCKOPSAET NPOLIECC 3AaKAHIUBA-
HUS U OCTABJISIET TTIOCJIE CEOSI CBOOOHBIE CTBOJI CKBAKHUHHBI,
YTO MAKCUMAJIBHO YBEJIMYUBAET ETO IPOXONHOE CEYEHUE U
MO3BOJISIET JIETKO IIPOBOAUTD MOCJIEAYIONINE PAOOTHIL.
JTpo6ka SPECTRE MOABMIACH HA CBET TOJILKO G1arofaps P

Baker Hughes Introduces Industry’s
First Completely Disintegrating
Frac Plug

Baker Hughes announced the commercial release of
its SPECTRE™ frac plug, the first in the industry to com-
pletely disintegrate downhole after fracturing. The plug
eliminates coiled tubing (CT) interventions, accelerates
completion times and leaves behind an unobstructed
production inside diameter (ID) for maximum flow
area and easy future access.

“The SPECTRE plug was made possible only through
the application of nanotechnology and the marriage of

seemingly incompatible properties — high strength and P
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BHEJJPEHUIO HAHOTEXHOJIOTUI U COYETAHUIO, KA32I0Ch
OBI, HECOBMECTHUMBIX CBOHCTB — BBICOKOH IPOYHOCTH
U CIIOCOOHOCTHU K OBICTPOMY XUMUYECKOMY PA3IIOXKE-
HUIO, — OTMETHJI J>knuM CEMIIOHC, BULIE-TIPE3UACHT
MO TEXHOJIOTUAM, 3AKAHUYUBAHUIO U BHYTPUCKBAKUH-
HBIM paboTam koMmnanuu Baker Hughes. — ®Ta oT1-
JIMYUTEIbHASI KOMOMHAIINS CBOHCTB NPENOCTABIISET
O€eCIIpEeLeIEHTHYIO FTHOKOCTD ITpU NpoBeaeHUM ['PID.

Kaxk u TpaguiioHHble Npo6ku 17151 I'PIT, mpooka
SPECTRE mo3BOJISIET THOKO OTAEIATE cTaauu I'PIT.
OIHAKO B OTJIMYUE OT TPAJAUITUOHHBIX, 4 TAKXKE APYTHUX
PACTBOPUMBIX IPOOOK, BCs MpOO6Ka SPECTRE, BKIIOUast
KOPITYC, AKOPHBIM 3aXBAT U YIVIOTHUTEIbHBIN 3JIEMEHTHI,
pa3y1araeTcs HOJIHOCTBIO 32 ONPEAEIEHHOE BPEMS OJ] BO3-
JEUCTBUEM CKBAXKMHHOTO (hmon/1a. [TomHOe pacTBOpEHNE
NPOOKU rAPAHTUPYET, YTO B CTBOJIE HE OCTAHETCA OCKOJIKOB
U CTPYZKKH, YTO 3AIMUIAET UH(PPACTPYKTYPY CKBA>KHUHBI U
COXPAHSET €€ LIEJIOCTHOCTD.

WuHOBanIMOHHBIN n3aiiH 1pooku SPECTRE ucnonbs3yer
BBICOKOIIPOYHBII MATEPUAIL, IIPEACTABIIAIONUI COOOI Ha-
HOKOHCTPYKIIUH, IIOJTY9a€MBIE IIPUA IIOMOIIA YIIPABIAEMOI'O
IEKTPONIN3A. DTOT MATEPHUAJ PA3PAOOTAH KOMITAHUEH
Baker Hughes. OCHOBHAs1 4aCTh KOPITYCa IPOOKH C/ICIAHA
M3 TOT'O JKE MATEPHAJIA, KOTOPBIA UCIIOJIb3YETCSA B PACTBOPH-
MBIX mapax ayus IPITIN-Tallic™, BBITYCK KOTOPBIX KOMITAHU-
ert Baker Hughes 03HaMEHOBAJI 3Py BBICOKOM 3(P(PEKTUBHO-
¢ty MHOrocTaguiHbIX I'PIL TTociegHUe yCTPAHAIOT PUCKU
3[0POBBIO IIEPCOHAJIA U 3AT PAZHEHNA OKPY2KAIOIIEN CPE/IBL,
4 TAK)KE CHIDKAIOT BDEMEHHBIE ¥ MATEPUAJILHBIE 3ATPATHI HA
IIPOBEJEHUE Pa30ypUBaHMs MapOB 111 [PIT.

O61aCTH IPUMEHEHUS U INTYONHBI yCTAHOBKHU IIPOOOK HE
OI'PAaHHUYEHDI JOCTYITHOCTBIO U/WMIU 30HOU JOCATAEMOCTH
I'T BrOpHU30HTANBHBIX CKBAKHMHAX, YTO IIO3BOJISIET JOOBIBA-
IOIIM KOMITAHHAM IIOJIyYUTh JOCTYII K 6OJIBIIEMY KOJIYE-
CTBY INNPOAYKTUBHBIX 30H B CAMBIX PA3HBIX MeCTaX. [IpakTH-
YECKU 6E3rPaHUYHAs ITTyOHHA yCTAaHOBKU NTPOOKU SPECTRE
TAKXKE TA€T BO3MOKHOCTD JJOCTUT'ATH OOJIBIIETO BCKPBITHA
IUIACTA B KAXK/JIOU CKBAXUHE, YTO CHHKAET 3aTPATHI HA HA-
3EMHYIO UH(PPACTPYKTYPY U CO3AET OOJIEE IKOJIOTUUECKHU
OTBETCTBEHHBIN IOAXO/ K CTPOUTEIBCTBY 6y PDOBBIX.

PactBopumas npo6ka st [PIT SPECTRE siBisieTcss HO-
BeENIIeN pa3dpaboTkoi kommanuu Baker Hughes B pamkax
€€ CTPATETUHU 10 YBEITUYEHUIO 3(PPHEKTUBHOCTH CKBAKUH,
OIITUMMU3ALMU JOOBIYH U [IOBBIIICHN I KOHEYHOU HepTe-
OT/AYM.

rapid degradability,”
said Jim Sessions, Vice
President of Technol-
ogy, Completions and
Wellbore Intervention
at Baker Hughes. “This
distinctive combina-
tion delivers plug-and-
perf efficiency and
flexibility that no
other plug currently provides.”

As with a traditional frac plug, the SPECTRE plug
enables flexible stage placement. But unlike traditional
plugs and even other disappearing downhole plugs,
however, the entire SPECTRE plug — including the plug
body, anchoring grip and packing element — disin-
tegrates fully at predictable rates when exposed to
wellbore fluids. Complete disintegration ensures that
no plug debris are left downhole, thereby protecting
the well infrastructure from undissolved components,
which can compromise wellbore integrity, restrict
access and complicate operations such as future well
rejuvenations.

The SPECTRE plug’s innovative design leverages a
high-strength, controlled electrolytic metallic (CEM)
nanoconstructed material developed by Baker Hughes.
Much of the plug body is formed from the same CEM
material used in the company’s IN-Tallic™ disintegrat-
ing frac balls, which inaugurated an era of higher ef-
ficiency for multistage hydraulic fracturing by eliminat-
ing the time, cost and health, safety, and environmental
risks associated with milling out frac balls.

Development locations and plug setting depths
are not constrained by the availability and/or finite
horizontal reach of CT, allowing operators to access
more feet of pay zone, in more locations. The SPECTRE
plug’s virtually unlimited treatment depths also enable
operators to achieve more reservoir contact per well-
bore to reduce surface infrastructure and costs, while
creating a more environmentally responsible operating
footprint.

The SPECTRE disintegrating frac plug is the latest
example of Baker Hughes’ strategy to improve well
efficiency, optimize production and increase ultimate
recovery.

«TaTHe(dTb»: HOBblE TEXHOOMMK ANS
NoBblWEeHUs HepTeoTAaUN NNAcTOB

7151 TOBBIIEHU ST HE(PTECOTAAYU TIACTOB CHEITUATIUCTA-
mu TatTHUTTMHeDTD [TAO «TaTHE(dTH» pa3padboTaHa TEXHO-
JIOTUS YBEJIMYEHU I HE(PTEUSBIECYEHH S ITYTEM KOMILJIEKCHO-
I'O BO3IEVCTBUA HA IIJIACTHI C IPUMEHEHUEM KOMITO3UIIHI
H4 OCHOBE MHUKPOAWCIICPCHBIX CUITUKATHBIX I'€JICH.

TexXHONIOrus NPEAHA3HAYCHA IJI1 MECTOPOXKICHUN TTO3]1-
HEU CTA/INU PA3PA60TKH, IPEACTABICHHBIX HEOJTHOPO/I-
HBIMU 10 IPOHHUIIAEMOCTH KOJIIEKTOpaMU. BoaaeiicTBre
Ha IJIACT OCYMIECTBISIETCS KOMITIO3UITUEH, COCTOSIIECH U3
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New TATNEFT Technologies of the
Enhanced Oil Recovery

PJSC TATNEFT’s TatNIPIneft experts developed EOR
technology using integrated formation stimulation by
means of the compositions based on microdispersed
silica gels.

The technology has been designed for the oil fields
at the late stage of development, having heterogene-
ous permeability reservoirs. The reservoir stimulation
is carried out using the composition made up of two
stepwise slugs. Firstly, microdispersed silica gel is in-




JIBYX ITOCJIEOBATENBHBIX OTOPOYEK. ITIepBoHa-
YAJIbHO 3aKAYMBACTCI MUKPOAUCIIEPCUS CUITU-
KaTHOTO TeJis (Pa3MepP YaCTHUI] CUJIMKATHOTO T'€Is
COCTABJISIET MEHEE 5 MKM), IOJIyYE€HHAsI U3 BOGHBIX
PACTBOPOB CUJINKATA HATPUS U COIISTHOM KUCJIOTHI,
KOTOPAs1 06€CTICUNBACT OJIOKUPOBAHUE BOIOHA-
CBIIIEHHBIX HHTEPBAJIOB B ITTYOUHHBIX 30HAX /1A~
CTa. 32TEM IIPOBOJIUTCS 3AKAYKA KOMIIO3UIINH JIJIs1
YBEJIUMYCHUSI HE(PTEU3BICUCHUS N3 MEHEE IPOHU-
1[AEMBIX HE(PTEHACHIIIEHHBIX IPOILJIACTKOB.

TexHOoJIOrYs 3AIMUINEHA TATEHTOM POCCHUICKOI
Oepepanyn Ne 2483202 (maTeHTO001a/1aTENb —
ITAO <«TatHe( 1> M. B JI. lllamuna). Cpeau npenumy-
IIECTB TEXHOJIOTUU — UCIOIBb30BAHUE HEJOPOTUX JIO-
CTYITHBIX PEAT€HTOB OTEYECTBEHHOI'O IPOU3BO/ICTBY;
BBICOKAs 3(P(PEKTUBHOCTD; BO3MOXKHOCTb BO3/ICHCTBUS
Ha TYOUHHBIE 30HBI IVTACTA MUKPOJUCIIEPCHBIMU KOM-
THO3UIUSIMH; UCIIOJIb30BAHUE BOIBI JIIOOOM MUHEPAIIU-
321U SKOJIOTUYECKAs 6€30MTACHOCTD TEXHOJIOTUH JIJIS
OKPY>KAIOIIEH CPEABI U YETIOBEKA.

Ha nedTaHbIX MeCTOPOXKAeHUAX [TAO «TaTHEDTH> B
TIPOMBIIIIJIEHHBIX MACIITA0aX TEXHOJIOI' U1 BHEIPSIETCS C
2014 roga. IIpofo/mKUTENBHOCTD TEXHOJIOTUUYECKOH (-
(PEKTUBHOCTH COCTABJISIET 1,5—3 roaa.

Ha MexXIyHapOIHOM CIIENUATN3UPOBAHHOM BBICTABKE
«HedTs, ras. Heprexumus — 2015» TEXHOIOTHA YAOCTO-
eHa I'paH-TIpH KOHKYpPCa B HOMUHALIMU «[JOBbIIIEHTE
HEPTEOTHAYUHN IITIACTOB.

jected (silica gel particles
size is less than 5 uM).
Silica gel microdisper-
sion is derived from the
sodium silicate water so-
lutions and HCI provid-
ing the blocking of water
saturated intervals at the
reservoir depth zones.
Then the composition is
injected to enhance oil
recovery at the less permeable oil saturated interlayers.

The technology is covered by the Russian Federation
patent No. 2483202 (the patent holder is PJSC TAT-
NEFT n.a. V.D. Shashin).

The advantages of this technology include usage of
inexpensive and easily available domestic chemicals;
high efficiency; opportunity to stimulate reservoir
depth zones by the microdispersed compositions; us-
age of the water with any level of mineralization; eco-
logical safety for the environment and for the human.

PJSC TATNEFT has been introducing the technology
in its oil fields on an industrial scale since 2014. The
technical efficiency duration is equal to 1.5-3 years.

The technology was awarded the competition Grand
Prix of the “Oil and Gas. Petrochemicals — 2015” inter-
national specialized exhibition in the “Enhanced Oil
Recovery” nomination.

Ziebel oTmeyvaeT coTyto onepaumio
C cnonb3oBaHuem cuctemsl Z-ROD®

Kommanus Ziebel BBIIOIHUIA COTYIO OIEPALUIO C
MIPUMEHEHUEM ONITOBOJIOKOHHOM CUCTEMBI PACIIPE-
JI€JIEHHBIX U3MepeHUN Z-Rod®.

CucreMa Z-Rod cOCTOUT U3 KApOOHOBOT'O CTEP:K-
HS IITAHOM 6500 M CO BCTPOEHHBIMHU OITTOBOJIOKOH-
HBIMU JIMHUSIMH, KOTOPBIE TTO3BOJISAIOT HIPOBOAUTD
KaK PaCIpeeIeHHOE U3MEPEHUE TEMIIEPATYPBI,
TAaK U PACIPEJEIEHHBIE AKYCTUUECKUE N3MEPEHM S
BJIOJIb BCETO CTBOJIA CKBAKUHBL

Hmes fuamMeTp BCEro B 15 MM, CTEPIKEHD MOXKET
CITyCKATbCS B CKBAXKMHY MOCPEACTBOM HA3EMHOTI'O
060PYIOBAHMSA, TOXOXKETO HA KOJNITIOOUHT. CTEPKEHD TAKXKE
MOJKET IPOXOAUTD B TOPU3OHTATIBHBIE CTBOJIBI JJJTMHOU JI0
1800 m. B om/mnyne OT TPagULIMOHHBIX KAPOTAKHBIX UHCTPY-
MEHTOB, KOTOPBIE MOT'YT OJTHOBPEMEHHO UCCIENOBATD JIUIIb
HECKOJIBKO CAHTUMETPOB CKBAKUHBI, PACIIPEIC/IEHHBIE U3-
MEPEHUS IPEAOCTABIIAIOT ITOTHOLIEHHBINA TPOMUIIb CKBAXKU-
HBI, OOHOBJISIEMBII HECKOJIBKO PA3 B CEKYHY.

CoTas IO CYETY ONEePAIHsl ObLIA IIPOBEACHA /IJIs1 KOMIIAHUHN
ConocoPhillips Ha TeppuTopuu CIIIA € IENBIO ONPEIEICHUS
OpOMUIIA IPUTOKA PA3TAYHBIX 30H HETPAAUIITUOHHOI CKBA-
sKuHBbI nocue I'PIT.

«JTOCKONBKY KOMITAHUH, JOOBIBAIOIIHE YITIEBOJOPO/bI
W13 HETPAJUILIMOHHBIX CKBA’KHH, CTAPAIOTCA YBETUYNUTD
KO3(PULUEHTHI HEPTE-/TA300TAaYN U CHU3UTh CKBAKITH-
HBIE 32TPATBhI, JAHHBIE, KOTOPBIE JIEJIAI0T 3TO BO3MOXKHBIM,
CTAHOBSITCS BCE O0JIEE BAXKHBL, — OTMETHII PpaHCcHC Herib,
IIABHBIF UCTIOJTHUTETbHBIE IMPEKTOP KOMMaHuu Ziebel. P

Ziebel celebrates milestone with
100t Z-ROD® intervention

Ziebel has com-
pleted its 100th
Z-Rod® distributed
fiber optic sensing
job.

The Z-Rod system
consists of 2 6500 m
carbon fiber com-
posite rod with
embedded fiber
optic lines that make
it possible to deploy both distributed temperature
and distributed acoustic sensing along the complete
wellbore.

With a diameter of only 15 mm, the rod is injected
into the well from coil tubing-like surface equip-
ment and can travel up to 1,800 m along the hori-
zontal section of a well. Unlike traditional logging
tools that can only survey a few inches of the well at
a time, sensing provides a complete wellbore profile
that is captured several times per second.

The 100th job was performed for ConocoPhillips
in the United States to determine the flow profile of
zones within a fracked unconventional well.

“As operators of unconventional wells strive to
improve recovery factors and reduce well costs,
the data to enable this is becoming more critical,”
said Francis Neill, CEO of Ziebel. “Ziebel’s ability to P
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— CHOCOGHOCTh KOMIIAHUU Ziebel MPeoCTaBIATh HOA0OHbBIE
JIAHHBIE IOJ/IEPXKUBAET BICOKHUI YPOBEHDb AKTUBHOCTU KOMIIA-
HuU. Hama corag onepanus SBIseTC BAXKHOU BEXOU, KOTOPAas
OTPAXKAET IEHHOCTb TEX JJAHHBIX, KOTOPBIE MBI IPEAOCTABIISIEM
KJIMEHTAM>.

MaJiblii JUAMETP CUCTEMBI Z-Rod HIPHUBOAUT K CYLIECTBEHHOMY
YMEHBIIEHUIO 3(DPEKTA 3ATUPAHM S, KOTOPBIF MOXKHO HAOJIIO-
JaTh [IPU UCIOJIb30BAHUU TMOKOM TPYOBL DTO JAET CUCTEME
Z-Rod BO3MOKHOCTb OIIPEAEATH, KAKHE U3 30H IIepOopaIium,
PACHOIOKEHHBIE B/IOJIb BCEH IVIMHBI CKBA’KUHBI, JAIOT PEAJIbHBIA
BKJIA/]] B JOOBIYY. Takas TH(OPMAIHS MO3BOJSAET JOOBIBAIOIUM
KOMIIAHUSM, PAOOTAIONIUM Ha HETPAJIUITUOHHBIX MECTOPOXKE-
HUSIX, ONTUMHU3UPOBATH CTPATETUN 3aKAHYUBAHUS ITOCIICTHUX.

Cro onepaiyii 6blIM MPOBEAECHBI C UCIIOIb30BAHUEM KAK Ha-
3EMHBIX, TAK U MOPCKHX YCTAaHOBOK B Hopserun, lannn, Omane,
OAD u CIIIA. IIpuMEHEHHUE CUCTEMBI BADbUPOBAJIOCH OT OLICHKU
IPUTOKA B HETPAJUITMOHHBIX CKBAKMHAX /IO IMATHOCTUKHA
1EJIOCTHOCTHU, MOHUTOPHUHT'A CXEM 3aKAYKU BOJIbI, ONTUMHN34A-
WU T'a3IU(PTHBIX ONEPALIMHI U TIOHUMAHM S B3AUMO/ICUCTBUS U
TIOMEX, UMEIONTUXCS MEK/TY HECKOJIBKUMU CKBAKUHAMHU.

deliver this data across the reservoir is driving
our increased activity levels. Our 100th job is
a milestone that reflects the repeat work and
value that our data provides.”

The Z-Rod’s small diameter results in signifi-
cantly reduced choking effects versus tradition-
al coil tubing, enabling the Z-Rod to determine
which perforated zones along the length of the
wellbore are actually contributing to produc-
tion. This information allows unconventional
field operators to optimize their completion
strategies.

The 100 jobs were carried out using both
land and offshore units in Norway, Denmark,
Oman, Abu Dhabi, and the United States. Ap-
plications ranged from the evaluation of flow in
unconventional wells to well integrity diagno-
sis, monitoring water injection schemes, gas
lift optimization, and understanding inter-well
communication and interference.
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«faznpom HedTb» BNepBble Nposena
15-cTagunHbiv IPI1

«['a3IpoOMHEPTD- )
XaHTOC» BBEJI B ‘
AKCIUTYATAITHIO | v V
TOPU3OHTAJIBHYIO s -

CKBaKMHY, HA KO-
TOPOU BIIEPBLIE B
rpyIime KOMIIAHUH
«['a31poM HEPTH>
MPOU3BE/EH OOIb-
MeOO'bEMHBIN
15-cTaguitHbBIN TU-
JPOPAa3phIB IIACTA
(T'PII). BemmosnHuTb I'PIT € TAKUM KOJIMYECTBOM CTAAUN
YAAI0Ch 6J1aT0aps IPUMEHEHHIO «6ECIIAPOBOM» TEXHO-
JIOTUH 3aKAHYHUBAHUSA U CTUMYJIALINN.

Muorocragunnbd I'PIT Ha ckBaxxune IOxHO-TIpn-
OOCKOT'O MECTOPOXKACHUSA IPOBEJEH B PAMKAX PAOOTHI C
TPYAHOU3BIEKAEMBIMU 3a1aCaMU HEPTH. [Ipu riryorHe
CKBAKUHBI 4,2 KM JJINHA TOPU30HTAJIBHOI'O y4aCTKA CO-
craBuia 760 M. OCO6EHHOCTBIO IIPEICTABICHHOM KOMIIO-
HOBKU TOPHU30HTATIBHOI'O YIACTKA ABJIAETCA TO, YTO OHA
MO3BOJISAET BBIIOJHATD PAOOTHI ITO MHTEHCU(PUKALTHU
MPUTOKA B IIPOLIECCE BCETO NEPHOA SKCIUTYATALINH CKBA-
JKMHBI 1 CHUMAET OTPAHUYEHUS 10 KOJIMYECTBY IIPOBO-
aumbix ['PIT.

ITocye OCBOEHUS CKBAKUHBI OXKUTAEMBIA SKCILIYaTa-
IJMOHHBIN ITOTEHIIMAJI COCTABUT HE MEHEE 75 TOHH HE(PTHU
B CYTKH, YTO KaK MUHHMMYM Ha 10% IpeBbIAET IOKA3aTe-
JIX IIPOBEIEHUSA TUPOPA3PhIBA C MEHBIIINUM KOJIMYECTBOM
CTagnu. BHeApEHNE MTHHOBAIINH J1A€T BO3MOKHOCTD HE
TOJIBKO YBEJTUYHUTD AEOUT CKBAKHBI, HO U B IEPCIIEKTUBE
MPUBEJET K YBEJIMUYEHHUIO TOJIU PA3PAOATHIBAEMBIX TPY/-
HOW3BJIEKAEMBIX 3aI1ACOB.

«CTI0JIb3OBAHNE COBPEMEHHBIX TEXHOJIOTUN — O€3Y-
CJIOBHBIU IIPUOPHUTET B PAOOTE BCEX MOAPA3ICIEHUI
«ragnpom HepTU». B yacTHOCTH, B 2015 Oy MBI OXKUJAEM
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Gazprom Neft Undertakes First Ever
15-stage Fracking Operation

The Gazprom Neft Group’s first high-volume 15-stage
fracked horizontal well has been brought into produc-
tion by Gazpromneft Khantos: such high-level multi-
stage fracking having been made possible through
the use of non-ball-and-socket well completion and
stimulation technology.

Multi-stage fracking operations at the Yuzhno-Priob-
skoye field well were undertaken as part of the com-
pany’s activities in the development of hard-to-recover
oil reserves. Running to a total well depth of
4.2 kilometres, horizontal drilling comprised 760
metres. The key feature of the configuration of the
horizontal section of the well lies in its allowing well
stimulation to continue throughout its entire operation,
removing any limitations on the number of fracking
operations that can be undertaken.

Once development is complete, the well’s operational
potential is expected to reach at least 75 tonnes of
oil per day — exceeding comparable figures for lesser
multi-stage fracking operations by at least 10 percent.
The implementation of innovative technologies here
not only makes possible greater well output, but will,
in the longer term, also lead to a greater proportion of
hard-to-recover reserves being brought into develop-
ment.

Vadim Yakovlev, First Deputy CEO, Gazprom Neft,
commented: “The use of cutting-edge technologies is
an absolute priority throughout the entire Gazprom
Neft Group. In 2015, in particular, we expect to see
group-wide horizontal drilling volumes increasing by
12.5 percent, to 334 wells, with the number of high-
technology wells completed with multistage hydraulic
fracking increasing by more than 40 percent this year,
to 238"

Sergey Doktor, CEO, Gazpromneft-Khantos, com-
mented: “Gazpromneft-Khantos’ strategy is envisages




YBEJIHNYEHUA OObEMOB TOPU3OHTAIBHOI'O OyPEHUS B J10-
YEPHUX OPraHU3ANUAX HA 12,5% — 10 334 CKBAXXIH, B TOM
4HCJIE KOJIMYECTBO BLICOKOTEXHOJIOTMYHbBIX CKBAKHUH

C 3aBEPILIEHHBbIM MHOI'OCTAJUHHBIM T'UPOPA3PHIBOM
IIACTA TIO UTOT'AM TEKYIIETO T'O/1a BBIPACTET 6OJIEE UEM
Ha 40% — 1o 238 equHUIL, — OTMETUJI IEPBBII 3aMECTHU-
TEJb IPEACENATEN IPpaBIeHUs a3npom HepTH» Bagum
SIKOBJIEB.

OCOOEHHOCTb HOBOU TEXHOJIOTUH — IIPEXK/E BCETO B
crioco6e nzonAanuu nopTos I'PIT (TOYEK BHYTPH CKBa-
JKWHBL, II€ IIaHUpyeTcs nposectu I'PIT) apyr oT gpyra.
[Ipu1 UCTIOJIB30BAHNH 60JIEE TPAJIUITMOHHON «IITAPOBO»
TEXHOJIOI'MHU KaX/1as1 HOBas 30HA ['PI1 oTnesnsercsa ot rmpe-
JBIAYINEN KOMIIO3UTHBIM HMJIM METAJUIMYECKHM MIAPOM.
JuameTp mapoB BO3PACTAET OT 30HBI K 30HE U HE II03BO-
JISIET IpOoBeCTH 60s1€ee 10 onepanui ruipopa3psiBa U3-3a
KOHCTPYKTUBHBIX OCOOEHHOCTEN CKBAKUHBL [Tpy Ipo-
BegeHnu MI'PIT Ha FOxxHO-TIpHOOGCKOM MECTOPOXKACHUN
B Ka4ECTBE U30JIATOPA UCIIOJIb30BAIUCH HE IAPDL, 4 CIIE-
LUAJIbHBIA MTHCTPYMEHT C MHOI'OPA30BOM YINIOTHAIOLIEH-
Csl CIOYIIKON», KOTOPAsA PAa30yXaeT U OTJEJIAET 30HBI, B
KOTOpPHBIX I'PIT yoxe nposesieH. [TOCIe BBITOIHEHUA PA6OT
OH4 BO3BPAIAETCA K UICXOJHOMY Pa3MeEPY, 1 O60PYZOBa-
HHUE MOXXHO TPAHCIIOPTUPOBATD K CJIEAYIOLIEMY MECTY
2 nposeaeHrs IPIT BHYyTpU CKBAKUHBI (B TO BpDEMA KaK
IIapbI OCJIE 3aBepIIEeHNs onepauui I'PIT Heo6xoqumMo
paspymarh CIIENNAIBHO). B 3TOM C1y4ae KOJIUYIECTBO
craauii I'PIT orpaHMYmuBaAETCA JIMIID IPOTAKEHHOCTBIO
CaMOWM CKBAKUHBI U TEXHUKO-3KOHOMUYECKHUMU PAC-
geTamu. KpoMe Toro, BHEAPEHHAA TEXHOJIOT U IIO3BOJIAET
B OTJIMYHE OT <IIAPOBOU» MPOBOAUTD UCCIIENOBAHUSA BHY-
TPU CKBAXKUHBI U ITIOBTOPHBIN ['PIT, a Takke 6bICTpEE IIPU-
CTYIIATh K JOOBIYE IIOCJIE IIPOBEJEHU BCEX ONEPAIIUI.

increasing production, including by bringing hard-to-
recover oil reserves into development, reducing operat-
ing costs, and promoting technological developments.
Introducing innovative technologies throughout our
facilities ensures the successful fulfilment of these
objectives.”

The key feature of this new technology, predomi-
nantly, lies in isolating the frac ports (the points inside
the well from which fracking is expected to be un-
dertaken) from each other. Under more traditional
“pall-and-socket” technology, each new fracking zone
is separated from the preceding one by a metal (or com-
posite) ball. The diameter of these balls increases from
zone to zone, with the result that the way these wells
are constructed makes more than 10 fracking opera-
tions impossible. Multistage fracking at the Yuzhno-
Priobskoye field did not involve using balls as isolators,
but, rather, a special instrument with a multiuse com-
pacted “cushion”, which expands to isolate those areas
in which fracking has been completed. Once work has
been completed this deflates to its normal size and can
be transported to the next area of the well from which
fracking is to take place — in contrast to the more tradi-
tional balls, which have to be destroyed once fracking
is completed. In which circumstances, the number of
fracking operations is limited only by the extent of the
well itself, and by technical and economic considera-
tions. In addition to which, and, again, in contrast to
more traditional technologies, this method allows re-
search to be undertaken from within the well, as well as
allowing repeated fracking and the quick commence-
ment of production once all fracking operations have
been completed.

Weatherford: mnpoBown pekopp,
Mo CnycKy 06cagHbIX KOMOHH

HOoBBII1 MEPOBO pEKOP/] OBLII 3AKPEIJIEH 32 KOM-
naHuel Weatherford, BBIITOIHUBIIEN CITYCK OOCA/-
HOM KOJIOHHBI BecoM 1180 T 0 MPOEKTHOI ITTyOUHBI
8170 M. Pa60TBI TPpOBOAMINCH OCEHBIO 2015 roga Ha
ITyOOKOBOAHOM OypOBOU IIAT(OPME B MEKCUKAH-
CKOM 32JI1BE.

Oneparopy mnat@opMsl B 3es1eHOM KaHboHE
TPEOOBAIACH YCTAHOBKA TSIXKEJION OO6CATHOM KOJIOH-
HBI JUAMETPOM 14 JI0MMOB, C KPYTALIUM MOMEHTOM
112,6 dpyut/dyT. O61IHIT BeC 06CATHOIM KOJIOHHBI JIJIsT
CITyCKa HAa IPOEKTHYIO INIYOHUHY COCTaBIIA 1180 T.
Omneparop 06parwics K crienuannctam Weatherford st
pa3paboTKU KJIMHBEB LSS 1250 rpy30n0/bEMHOCTBIO
1250 T, IEUCTBYIOMMX KAK CAUJED, OCYIIECTBIsAS 6€30I1aC-
HBII ¥ 9(P(PEKTUBHBINA 32XBAT TPYOBL.

Cniennaiuctel Weatherford ncrionp3oBaau LSS 1250 mmo-
CJIE BBITIOJIHEHH A THIATEIBHBIX MHXEHEPHBIX PACYETOB,
HOJATBEPAUBIINX, YTO KOJIOHHA CMOXKET TJOCTUYD IIPOEKT-
HOI INTyOMHBI 6€3 IOBPEXKICHUA TPYO B PE3YIBTATE N30bI-
TOYHOT'O HATIPSXKEHUA. 3aTEM OE€30MACHO U OE3ABAPUITHO
OpUraja CrryCTuIa KOJIOHHY JIO IPOEKTHOI INTyOUHBL be3
TPEOYEMOH I'Py30IIOABEMHOCTH, OOECIIEUEHHOU KIINHBSIMU
LSS 1250, onnepatopy NPHILIOCH ObI TPOOYPUTH EMIE OAUH

Weatherford Lands World's Heaviest

Casing String
B | Weatherford
- achieved a new world
record by landing a

1,180-ton (2,360,700-
Ib) casing string at a
total depth of 26,805 ft
(8,170 m). The job was
performed on a deep-
water rig in the Gulf of
Mexico this fall.

The operator of a
deepwater rig in the Green Canyon required installa-
tion of a heavy, 14-in., 112.6 Ib/ft casing string. The total
weight of the casing and landing string needed to reach
total depth was 1,180 tons. The operator contracted
with Weatherford to install the landing-string slips 1250
("LSS 1250™), which acts as a spider to safely and ef-
ficiently grip tubulars and has a maximum load capacity
of 1,250 tons (2,500,000 Ib).

Weatherford deployed the LSS 1250 after providing an
engineering analysis to verify that the pipe could reach
total depth without damaging the tubulars from excess
stress. The team then ran the string to total depth with P
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WHTEPBAJI CTBOJIA CKBA>KHMHBI M CIYCTUTD JIBE OT/IC/IbHLIE
00CagHbIE KOJIOHHBI, YTO OOOMIIOCH ObI KOMIIAHUU B IOIIOJ-
HUTEJIbHBIE 15 MUIIMOHOB 10/1apoB CIIIA.

«MBI CTPEMUMCSI PA3PaA6ATHIBATH BCE 6OIEE COBEPIIICHHBIC
TEXHOJIOTUH, KOTOPBIE IOMOT'AIOT HAIIIMUM KJIUEHTAM PA0O0TATh
B [IOMCTHHE 3KCTPEMAJIBHBIX YCJIOBUAX, — OTMETHI AAPOH
CHUHHOTT, BULIe-TIPE3UACHT ITOAPasaeIcHUsA «CITyCK CKBAXKIH-
HOI'o 060pyZIOBaHMS» KoMITaHNHM Weatherford. — DToT mpoekT
€IIIE PA3 IPOJIEMOHCTPHUPOBAJ HAIIIHA BO3MOKXHOCTH IO PaAC-
IIUPEHUIO PAHULL IIPH INTyOOKOBOJHOM Oy PEHUM.

no issues. Without the increased load capacity provided
by the LSS 1250, the operator would have needed to
drill a second hole section and run two separate casing
strings at an approximate cost of $15 million.

"We constantly strive to provide technology that
meets the needs of our clients under the most extreme
conditions," said Aaron Sinnott, Vice President of Tubu-
lar Running Services at Weatherford. "This is the latest
example of how we are crossing the bounds of what was
previously considered possible in the deepwater arena.”
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«la3npom HedTb» Nnposena B Cepbun
cepuio onepaumin rno rmapopaspbiBy
nyacTa B BbICOKOTEMIMEPATYPHOM
ropu3oHTE

«Hedranaga ungycrpusa Cepoun» (NIS),
JIOUEpH S KOMITAaHUA «['a31IpoM HEDPTH», IPU
MHOJJIEPKKE CIIEITUATUCTOB €€ HAYYHO-TEX-
HUYECKUX [EHTPOB (TaznpomuedTs HTL> 1
«HTLI HUC-HadTarac») mpoBeJid CEPUIO OIE-
paLur o TuPaBIndEeCKOMY PA3PhIBY IIACTA
(T'PIT) B BBICOKOTEMIIEPATYPHBIX TOPU3OHTAX
mecTopoxkaeHu Kikinda Istok, Crna Bara
jug u Vojvoda Stepa Ha cesepe Cepbumn. i
BBIIIOJTHEHUS 9TOM ONEPAIINU KOMITAHUSA
HUCIOJIb30BAJIA HOBBIH CIIEIIUAIbHBIN I'€JIb, OJ1ATOAPS
KOTOPOMY CTaJIO BO3MOXKHBIM Ocy1ecTsieHue I'PIT B 3a-
Jiexxu ¢ remrieparypoun ot 150 °C go 180 °C. Mcrionb3osa-
HUE YHUKAIbHOU TEXHOIOI'MH NO3BOIUT NIS yBeIMInUThH
JIOOBIYY 34 CYET OCBOCHUS 3AIIACOB, HE BOBJICUEHHBIX B
HACTOSIIUU MOMEHT B Pa3pabOTKY.

MeCTOpOXKAEHU YITIEBOAOPOLOB B CEPOUN OTIIN-
YAI0TCS OCOOBIM TEMIIEPATY PHBIM PEXKUMOM: Y2KE Ha
IIIyOHuHE 3,5 KM HE(DTEHOCHBIM TOPU3OHT MOXKET IIPO-
rpesarbcs 10 190 °C. Takue yCcIoBUs 601e€ XapAKTEPHEBI
JUISL CBEPXIVIYOOKUX IJIACTOB, HAXOAAMNXCSA HA TTTyOUHE
6onee 5 kM. Ha pocCuiiCKUX MECTOPOKAECHUAX «['a3-
npom HePTH» B 3anaJHOU CUOMPHU IIACTOBBIE TEMIIEPA-
Typsl He npeppimaoT 70—100 °C, mo3ToMy TpaguLiOH-
HBIE I'€JIH, KOTOPBIE 3[,€Ch UCIIOIB3YIOTCA A1 3aKAUYKHU
MPOIMNAHTA B IIJIACT, B CEPOCKUX YCIOBUAX HE OYAYT
MOKa3bIBATh HEOOXOAMMOI'O YPOBHA HAJEKHOCTH U
3(PPEKTUBHOCTH.

CHenuanbHbIA I'EJlb, UCIIONIb3YEMBIA HA BBICOKOTEM-
MEPATYPHBIX MECTOPOXKACHUAX B Ceporm, 0O1a1aeT
JOCTATOYHOU BA3SKOCTBIO, YTOOBI YAEPKHUBATD TAXKEIIbIE
YACTHUIBI IPOIMAHTA BO BDEMSA 3AKAYKHU B ILJIACT. [€JIb
BBIJIEPKUBAET IIJIACTOBBIE YCJIOBUSA, MOKET IPUMEHATHCS
B pa3HbIX TeXHOJIOruax I'PIT, B TOM 4ucie 1 A1 MHOI'O-
CTAaIUHHOTIO TUPOPA3PHIBA, HOAXOAUT KAK JJId HEDTA-
HBIX, TAK 1 JIJI1 FA30BbIX MECTOPOXKJEHUI.

JIprMeneHne BBICOKOTEXHOJIOTMYHBIX OlEPAIUH
IIPU PA3PAOOTKE MECTOPOKAECHUN OTKPHIBAET HOBBIA
TAI AEATEAbHOCTU NIS — KOMITaHU S NOBBICUT 3P PEK-
TUBHOCTb OCBOEHM S HEJP, CMOXKET OOECIIEYUTD POCT
JOOBIYH, BOBJICYb B PA3PA0OTKY HOBBIE 34114ChI. BOIbIION
OIIBIT, HAKOILJIEHHBIN «['a3IIPOM HEPTBIO» B OCBOCHHUU
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Gazprom Neft Undertakes a Series
of Fracking Operations in a High-
Temperature Horizon in Serbia

NIS (Naftna Indusrija Srbi-
je), a subsidiary company of
Gazprom Neft, supported by
specialists at its research and
development (R&D) centres
{1 (the Gazprom Neft Scientific
and Research Centre, and
the NIS-Naftagaz Scien-

8 tific and Research Centre)
has undertaken a series of
hydraulic fracturing (frack-
ing) operations in high-temperature horizons

at the Kikinda Istok, Crna Bara jug and Vojvoda
Stepa fields in northern Serbia. Fulfilment of these
operations saw the company utilising a new spe-
cial gel, making possible hydraulic fracking of the
deposit at temperatures of 150°C to 180°C. Using
this unique technology will allow NIS to increase
production by opening up reserves not currently
in development.

Hydrocarbon reserves in Serbia are distin-
guished by specific temperature characteristics: at
a depth of just 3.5 kilometres oil-bearing horizon
can reach a heat of up to 190°C. Such character-
istics are more typical of ultra-deep strata, found
at depths of more than five kilometres. Strata
temperatures at Gazprom Neft fields in Western Si-
beria do not exceed 70-100 °C, so gels traditionally
used for proppant injection will not demonstrate
the necessary reliability and effectiveness under
Serbian conditions.

The special gel used on the high-temperature
fields in Serbia has sufficient viscosity to retain
heavy proppant particles during injection into the
strata, and can withstand reservoir conditions; it
can be applied under various fracking technolo-
gies, including multi-stage fracking, and is suitable
for both oil and gas deposits.

Vadim Yakovlev, President of the NIS Board of
Directors, commented: ,,The application of high-
technology operations in field development opens
up a new stage in NIS’ activities, with the company
increasing its efficiency in opening up mineral




MECTOPOXK/ICHHUH, IO3BOJISET UCIIOIB30BATH B Cepoun
JIy‘{LHI/IC MHPOBBIC IIPAKTHUKH, /IC/1AA 3TO MAKCHUMAJIBHO
3P PEKTUBHO U 6E30IIACHO», — OTMETHJI IIEPBBIN 3aMe-
CTHUTEJIb TEHEPAIBHOI'O IUPEKTOPA «['a31IpOoM HEPTU,

IpEACcenaTenab CoBeTa AupeKTopoB NIS Bagum AKOBIEB.

resources, and will ensure production growth, bring-
ing new reserves into development. Gazprom Neft’s
extensive experience in field development will allow
international best practice to be used in Serbia, mak-
ing operations as safe and as effective as possible.”

O cen"cMnYyeckom akTUBHOCTU
n3-3a rmapopaspbiBa nNpeaynpeanT
BOEHHas TexHonorusa

Kommnianua GeoEMS Energy
Monitoring Systems npeacra-

Nuclear Explosion Technology
Adapted for Oil, Gas Seismicity
Monitoring

GeoEMS Energy Monitoring Systems,
has been providing operators with seismic

BHJIA CBOIO TEXHOJIOTHIO, KOTO-
pas IOMOXET HE(PTETA30BbIM
onepaTopaM KOHTPOIUPOBATH
BO3JEHUCTBUE IT'UIPOPA3PHIBA
HAa CEMCMUYECKYIO AKTUBHOCTD
B PETHOHE, TIIE€ IPOBOJATCS
pa6oTel. O6 3TOM COOOIIAET
uH@opMpecypc Rigzone.

W3HAYaJIBHO 3TA TEXHOJIOT U 6blJIA pa3paboTaHa
JUISI AMEPUKAHCKOTO MUHHUCTEPCTBA SHEPTETUKU
U BOEHHO-BO3/IYIIHBIX CHUJI CTPAHBI C TEM, YTOOBI
06€CIEeYnBATh KOHTPOJIb HOCIEICTBUMN SIAEPHBIX
UCIIBITAaHUNA. OJHAKO B ITOCJIETHEE BPEMSA KOMIIAHU A
IPUIILIA K BBIBOAY, YTO €€ MOXKHO aJAIITUPOBATH JIJIS1
HEPTETA30BOTO CEKTOPA.

Tenneppr GEOEMS nIpeJOCTABIAET JAHHBIE O HA-
JIMYUU TOPU3OHTOB, COICPKALNX YIJIEKHUCBIH '3,
F€OTEPMHUYECKUX OOIACTEN, KAPMAHOB BYJIIKAHU-
YECKOM JIABBL, 4 TAKXKE MOXKET IIPUMEH SITHCS JIJ151
KOHTPOJIA CECMOOIIACHOCTH M CTA0MJIBHOCTH TOPHU-
30HTAJIbHBIX CKBA’KHUH I'H/IPOPA3PBIBA.

ABTOHOMHAs CUCTEMA IOKA3BIBAET ONIEPATOPY
30HBI CEMICMUYECKON AKTUBHOCTU IPAKTUYECKHU B
pEXMME PEATBHOIO BpeMeEHU. Tak, mepruos nepe-
19U JAHHBIX OIPAHUYHBACTCS TPEMS MUHYTAMU.
HMudopManusa nepegaeTCs C TIOMOMIBIO TEKCTOBBIX
NPEAYIPEXKACHUN CAMOMY OIIEPATOPY CUCTEMBL UJIN
1€JIOMY CIIMCKY CIIELIUAJIMCTOB.

«HHUKTO HE MOXKET IPEJICKA3BIBATD 3EMJIETPSICEHU S,
HO 3T4 TEXHOJIOTHS ITO3BOJISIET COCTABIISATD €KEJHEB-
HBIE€ OTUYETHI, U, TAKUM OOPA30M, OIIEPATOPHI BUJISAT,
KaKasl CEMCMUYECKAsI aKTUBHOCTb UIMEET MECTO B
ParioHE r'UPOPA3PhIBA UIH IPYTHUX PAOOT», — TOBO-
put CtuseH Tennop, pyKOBOAUTENb UCCIEAOBATEb-
ckoro otaena GeoEMS.

JInkBUAA U IPOOJEMHBIX CUTYALUH HA CKBAXKU-
HAaX MOXXET OOXOJUTHCSI KOMIIAHUSIM B CYMMY OT
100 TBIC. 10 200 THIC. 4OLIAPOB Kaxaas. [Ipyu 3ToM
OJIMH KOHTPOJIBHBIA KOMIJIEKC CTOUT OKOJIO
20 TBIC. 1O1APOB. M OH ClIOCOGEH NepeiaBaThb aHA-
JIUTUYECKHUE JAHHBIE C IIOMOII IO COTOBOU CBA3U
WJIM UHTEPHETA, T.€. TUCTAHIITUOHHO.

CTOUT OTMETHUTD, YTO PAHEE HE CyLIECTBOBAJIO
BOOOIIIE HUKAKOI CUCTEMBI KOHTPOJIS CEICMUYe-
CKOM aKTUBHOCTHU IIPU F'UAPOPA3BIBE. A MEXY TEM
aMEpHUKAHCKas [eoornyeckas caysx6a MoCTOSHHO
(PUKCHPYET 3EMJIETPACEHH S, KOTOPBIE, KAK ITOIAraioT
CIIELIAJIMCTBI, CBA3AHBI C HE(PTEIOOBIYEH.

>

monitoring technology that can monitor
hydraulic fracturing and waste water injec-
tion, writes Rigzone.

The company’s technology has been
adapted for oil and gas monitoring from

. | technology initially developed for the U.S.
Department of Energy and the U.S. Air

Force to monitor nuclear explosions. Geo-
EMS provides seismic field monitoring for oil and gas
fields, carbon dioxide sequestration, geothermal fields,
volcano monitoring, and for seismicity monitoring and
slope stability for underground and open pit mines.

The company’s standalone system identifies and
reports induced seismic activity back to an operator
in near real time. The time to relay information back
is typically less than three minutes, using the system’s
onboard processing capabilities. Information is relayed
through email or text alerts to an operator and a pre-
determined list of employees or relevant third parties.

“Nobody can predict earthquakes, but the technol-
ogy allows us to provide daily or monthly reports to
operators so they can see what kind of seismic activity
is taking place in the vicinity of their injection fluid
facilities,” said Dr. Steven Taylor, chief scientist with
GeoEMS, in an interview with Rigzone.

Shutting in wells to address high-volume injection
can cost a company $100,000 to $200,000. “What we
try and do is provide large and small operators with
an inexpensive means of complying with govern-
ment regulations.” Taylor, a seismologist who retired
after a career working at the U.S. national laboratories
Lawrence Livermore and Los Alamos, and his partners
used a Small Business Innovation Research Program to
develop their business.

SBIR enabled them to build the system for govern-
ment purposes, but also encouraged them to go out
and market the product and create jobs. To qualify for
an SBIR, numerous commercialization forms must be
filled out, indicating the commercial applications of a
product.

In the United States, there are very few documented
earthquakes from hydraulic fracturing itself, and these
are typically small. However, the story is different in
Canada, where the fact that hydraulic fracturing is
causing many of the felt-earthquakes is well-docu-
mented. One of the company’s deployments has bene
for a coal-methane field, and the company expects to
start monitoring soon at a CO, sequestration site. >
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HOBOCTHU

FEl co3gaeT nporpammHoe obecrieyeHue
PerGeos gna HedTerasoBom pasBeaku u
no0blun

Kommanws FEI 06bsBrIIa O BRITyCKe PerGeos™, mepso-

T'O B OTPACINA KOMILJIEKCHOT'O IU(PPOBOI'O IPOTPAMMHOTO
ob6ecnedeHus 1715 IOPOJ, HOMOTAIOMIETO FE€0I0raM O6bICTPO
MHTEPIPETUPOBATE U MOAECTHUPOBATD HU(PPOBBIE U300PAXKE-
HUS IOPOJ, C TEM YTOOBI MHXKEHEPHI IO PA3BEJKE U JOObIUE
MOIJIH OBICTPO U JIETKO MOJTy4YaTh COAECPKATEIbHbBIE OIIEPA-
THUBHBIE JAaHHBIE.

PerGeos 06ecneunBacT JydIlee HIOHUMAHHUE OCOOECHHO-
CTEH IJIACTOB U (PU3NYECKUX CBOYICTB HOPO/I KOJJIEKTOPA.
MHOroMacmTadHOCTb, MUKPOCKOIIMYECKHE U300PAKEHU T
U NIEPEJOBOE HH(PPOBOE MOAETUPOBAHUE ITOPOJIBI OOECIIE-
YUBAIOT HAUO0JIEE NOAXOAAIIEE TPAMOE U3BMEPEHUE IS
AHAJIN32 KPUTUUECKUX CTPYKTYPHBIX XAPAKTEPUCTUK U
(PU3UYECKUX CBOMCTB, TAKUX KAK PA3MEP 3€PHA, TIOPOBOE
IIPOCTPAHCTBO U CBA3aHHOCTD. Mcnionb3oBanue PerGeos
MO3BOJIAET KIIOUYEBBIM AaHAJTUTHUKAM, I€OJIOTAM U NETPOPH-
3UKaM UHTETPUPOBATD TAHHBIE U3 HECKOJIBKUX UCTOYHHUKOB
1 OOMEHUBATHCA ONMUCAHUAMU U CTATUCTUKOH C UCTIOIb30-
BAHHEM EJUHON IUIAT(POPMBL B UnCIe OCOOGEHHOCTEN TAKXKE
MOKHO OTMETHUTD ABTOMATHU3UPOBAHHBIE PAOOYHE IIPO-
1IE€CCHI, MOITHBIE AJITOPUTMBI OOPAOOTKU U300PAKEHHUS U
JPYKECTBEHHBIN HUHTEPQETIC.

«HedTAHbIE KOMIAHUM AHATU3UPYIOT OECUHCIEHHOE
MHOKECTBO TUIOB M (POPMATOB JJAHHBIX H300PAKEHUSA B
MOINBITKAX MTOHATH (PU3NYECKUE XAPAKTEPUCTUKH KOJIIIEKTO-
POB OPOJ, KAK 3TH XaAPAKTEPUCTUKU OTPAKAIOT MOTEHIIUATT
KOJUIEKTOPA, U PACIPOCTPAHAIOT 3TH HAOIIOJEHUA HA TEX-
HOJIOTMYECKHE METOABI OITUMH3AIUU STOI'O NOTEHIIUAIA,

— roBOpUT Mapk Bam@opT, pyKoBOAUTENb HEPTErA30BOT'O
o6usHeca FEL — YripasiieHue Takor UH(POPMAILUEN B HACTO-
Aee BpeMA MOXKHO OCYHIECTBIIATH B IU(PPOBOM PEXKUME
uepe3 PerGeos, ¢ TOMOIBIO COBMECTHOM paboyel Cpe/ibl,
CO3/1aBas ¥ COBMECTHO UCIIOJIb3ys OOILIYIO MOJEID IIOPOJ,
ropaszio 6bICTPEE, YEM C IIOMOIIBIO TPAAUIITMOHHBIX METOIOB
AHAJIN3A KEPHA.

«DTO OYEHD BAXKHO /11 MHKXEHEPOB-TIPOMBICJIOBUKOB,
OXMJAIONIUX TAKUX BAXKHEUIINUX XAPAKTEPUCTUK, KAK Ka-
MHJUIAPHOE JABJIEHUE, IOPUCTOCTD U IIPOHUIIAEMOCTD, JJ15
CBOMX I'€OJIOTUYECKUX MOZEJIEH; 3HAHUE 3TUX CBOUCTB I10-
MOT'4€T YIIPABIAIOIUM AKTUBAMHU BU3YAJIU3UPOBATD U [IOHU-
MA4Th KOHEYHYIO ITIOTEHLUAJIBHYIO OTA4y KOJJIEKTOPA, TEM
CAMBIM YJIY4IlasA UX OLIEHKHU 34I14COB U OOIINUX KATTUTAJIbHBIX
BJIOKEHUI B IIPOMU3BOACTBO», — JO0OABIsAET bamdoprt.

ITepsbiti BEINTYCK PerGeos COCTOUT U3 TPEX MOAYJICH:
NeTPOPUUKU, CTATUCTUKU ITIOP XU OCHOBHOT'O ITPO(UIISL.
Kaxx1pI¥t MOAY/Ib IIPEJHA3HAYEH, YTOOBI [IOMOYb I10Ib30BA-
TEJISIM BBIIIOJIHUTD CTATUCTUYECKUE HAOIIOAEHUS O BEIOOPKE
NIPUMEHUTEJIBHO K NX KOHKPETHOM (DYHKITNH, 4 TAKIKE I10-
3BOJISIET UM IIEPEAABATH 3TO 3HAHUE B IU(PPOBOU CPEAE A1
WHTEPAKTUBHOM OIICHKH BCE OO'BEKTOBOM I'PYHIIOHN. DTa
YHUKAJIbHA5I OCOOECHHOCTB OOECIIEUNBACT MEXKIUCLIUILIN-
HAPHOE B3AUMO/ICHCTBHE U ITIO3BOJISIET BCEM I10JIb30BATEIISIM
MOJIYYHUTB OOIIEE IPEACTABICHUE O TOM, KaK CO3/1aI0TCS
MO/IEJIN TIOPOJ, — BAKHBIHM ACIIEKT B OII€HKE 1 IOHUMAaHUHU
(paKTOPOB, OKA3BIBAIONINX BIHUSIHHE HA 3(P(PEKTUBHOCTD
PaboTel U IPOAYKTHUBHOCTD KOJIJIEKTOPA.

PerGeos ABI€TCS HOBEHUIIHM IONOTHEHUEM K HITUPOKOMY
HOPTMEIIO UPPOBLIX TEXHOJIOTUA 1 ycayr FEI 11g mopoy,
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FEI Launches PerGeos Software
for Oil and Gas Exploration and
Production

FEI announced the release of PerGeos™, the
industry's first comprehensive digital rock software
that helps geoscientists rapidly interpret and model
digital rock imagery so that exploration & pro-
duction (E&P) engineers can obtain meaningful,
actionable data quickly and easily.

PerGeos provides a
better understanding of
formation features and
physical property of res-
ervoir rock. Multi-scale,
microscopic imagery
and advanced digital
rock modeling provides
the only direct meas-
urement for analyzing
critical structural char-
acteristics and physical properties, such as grain
size, pore space and connectivity. Using PerGeos,
core analysts, geologists and petrophysicists can
integrate data from multiple sources and share de-
scriptions and statistics using a common platform.
It features automated workflows, high-powered
image processing algorithms and a user-friendly
interface.

"Oil companies work with and analyze a bewil-
dering array of image data types and formats when
trying to understand the physical characteristics of
reservoir rock, how those characteristics relate to
the potential value of a reservoir, and relate those
observations to the production techniques re-
quired to optimize that value," said Mark Bashforth,
general manager of FEI's Oil and Gas business.
"This information can now be managed digitally
through PerGeos, via a collaborative workspace to
create and share a common rock model much fast-
er than using traditional core analysis methods."

Bashforth adds, "This is very important for reser-
voir engineers awaiting these critical inputs, such
as capillary pressure, porosity and permeability, for
their geomodels; knowledge of these properties
helps asset managers visualize and understand the
ultimate potential recovery of a reservoir, thereby
improving their estimates of reserves and overall
production-related CapEx investments."

The initial PerGeos release consists of three mod-
ules: petrophysics, pore statistics and core profile.
Each module is designed to help users make sta-
tistical observations about the sample as it relates
to their specific function, and then allows them to
transfer this knowledge to a digital environment
for interactive assessment by the entire asset team.
This is a unique feature that provides cross-disci-
pline collaboration, and enables all users to gain a
common understanding of how the rock models
are created — an important aspect in validating and
understanding the contributors to reservoir viabil-
ity and producibility.




KOTOPOE BKJIIOYAET B CEOSI IIEPETOBBIE U3MEPUTETLHbBIC
MHKPOCKOITBL, TPOI'PAMMHOE OOECTIEYEHHE B O6JIACTH
BU3YAJTN3AIINN U AHAJIN3A U OIIBIT B 00JIaCTH IIOCTPOCHUA
M300PAKEHNN, MOACIHUPOBAHUA U BOCIIPOU3BEICHUS ITPO-
11€CCa Pa3pabOTKU.

PerGeos is the newest addition to our broad
portfolio of digital rock technology and services
that includes advanced microscopy instrumen-
tation, visualization and analysis software, and
imaging modeling & simulation expertise.

Delphian Ballistics otmeuaeT kntoyeBomn
3Tan, CBA3aHHbIW C UCMOJIb30OBaHMEM
CBOUX rnepgopaTtopos

[ToTIaHACKAs TEXHOMIOTHUYeCKast KomnaHusg Delphian
Ballistics oTMeTHIIA KJIIOYEBOI STAI HA ITyTH KOMMEPIIAa-
JIN3ALIAHM CBOETO IPOJAYKTA.

TONIBKO 32 AHBAPB TEKYIIETO rO/ld KOMIIAHUS PA3MECTHIA
150 cBoux nepdoparopos TriStim B CIIIA u Kanaje. Y KoMm-
IMAHUHW UMEETCS CTAOMIBHBII MPUTOK 3aKa30B Ha 2016 rop,
4 TAKXKE KPYIHBII 34Ka3 OT HOBO3EJIAH/ICKOI'O KIIUEHTA,
KOTOPBII OyJIET PEATU30BAH B CJIEAYIOMIEM MECHIIE.

KoMnaHwus, CHpOEKTUPOBaBIIasa epgoparop TriStim,
KOTOPBIN MOXKET UCIIOIb30BATHCA KAK HA TPAJUITMOHHBIX,
TAK U Ha HETPAJAUIIUOHHBIX MECTOPOXK/ICHUAX, HA IIyTH
K JOCTHUKEHUIO IVTAHUPYEMOM LIEJIU 110 J0X0oAaM Ha 2017
rofi. ’TOMY HEMAJIO CIIOCOOCTBYET PEKOPAHBIIN IPOEKT
no nposeaenuto ['PIT B mrrare Oximaxoma, CIIIA, KOTOPBII
KOMITAHUS PEATIN30BAJIa B MUHYBIIIEM T'OJY.

B paMKax 17106aJIbHOA KAMIIAHUH IO 3aBOEBAHUIO PBIH-
Ka Delphian Ballistics mognucasa COriaameHnue O COTPyI-
HUYECTBE C BeAymuM B KaHa/ie TOCTABIIMKOM CEPBUCHBIX
YCJIYT U AYMAET O MOAIHUCAHUY AHAJIOTMYHBIX COIVIAIIEHUI
c maptTHepamu n3 Hosort 3emangun, CIIA n banxuero
Bocroka.

TexHOIOrnsA OCHOBAaHA HA (PU3UKE OATUTUCTUKH U HA-
IIPABJICHUU BBIICSIEMOI 9HEPTUU. OHA HE UMEET IIPSIMbBIX
KOHKYDEHTOB Ha PbIHKE.

CrioapT MaxJIeo, NCIIOJIHUTEIbHBIN JUPEKTOP KOM-
nanuu Delphian Ballistics, ormeTnn: «TexHonorus TriStim
MPEACTABIISAET COOOM O0JIEE YMHBIN NOAXOA K HEPHOPU-
poBaHUI0. He BAXKHO, MCIIOIb3YETCS JIX OHA JJIS TPAAUIU-
OHHOM JJOOBIYY, TpOoBeacHM S ['PIT unu Apyrux padoT 1o
UHTEHCU(PUKAUU IPUTOKA, IOy YaEMBIE IIEPHOPUPO-
BAHHBIE UHTEPBAJIbI OOECIICYNBAIOT I[IOBBIIIICHHBIN JEOUT U
YAYYIIEHHYIO JUHAMUKY OOPa30BAHUS TPEIIH>.

TexHUYECKHE BO3MOXKHOCTHU iepdoparopa TriStim,
CO3/IaHHOTI'O C yY€TOM IOHUMAaHUs (DU3UKU OATITTUCTUKY,
KOTOPBI UCIIOIB3YET CXOAANIUECA B OHOU TOYKE YIAPHBIE
BOJIHBL, IIO3BOJISIET CO3/1ABATH OOJIEE YHUCThIE, ITTYOOKHE U
KPYIIHBIE OTBEPCTUSL. DTO TENEPh MHOI'OKPATHO IIOATBEPK-
JIEHO HA ITIPAKTHKE.

J711 TPAJUIMOHHBIX CKBAXKUH IOCJIEACTBUSA YIYYIICHUST
IIPUTOKA YITIEBOAOPOAOB U, KAK CJIEJCTBUE, IIOBBIIICH S
IIPOU3BOAUTEIBHOCTU HAXOAATCS JAJIEKO 34 IIPEJEIAMU
IIPOCTOr'O IPOU3BOJCTBA OOJIBIIEI'O KOJIUYECTBA 6appesiei
B JICHbD.

Iepdoparop TriStim npeBpaniacT UCTOEHHBIE K HEPEH-
Ta6EJIbHBIC AKTUBBI OIISTh B XKM3HECITIOCOOHBIE. 1 HEBAYKHO,
UJIET PEYb OO OTIECIBHBIX CKBAXKUHAX UJIM O LIEJIbIX MECTO-
POXACHUSX. 4

Delphian Ballistics Celebrates Key
Milestone with Deployment of
Perforation Guns

Scottish technology company, Delphian Ballistics,
is celebrating a key milestone in the commercializa-
tion of its product.

The company has deployed 150 of its TriStim per-
foration guns across the U.S. and Canada in January
alone.
The
com-
pany has
lined up
a healthy
pipeline
of work
for 2016,
with a
large order on route to New Zealand, which will be
deployed next month.

The firm, which designed the system to be used
in both conventional and unconventional wells,
is firmly on track to meet its projected revenue in
2017, after completing its breakthrough onshore
fracing project in Oklahoma last year.

As part of its global roll out campaign, Delphian
Ballistics has signed a collaboration agreement with
aleading service provider in Canada and is poised
to sign up further partners in New Zealand, the U.S.
and the Middle East.

The technology is based on the physics of ballis-
tics and the placement of power and has no direct
competitor in the marketplace.

Stuart McLeod, managing director of Delphian
Ballistics, said: “TriStim offers a smarter way to
perforate. Whether for conventional production,
fracing or for stimulation, it delivers enhanced
perforations resulting in increased well productivity
and enhanced fracture dynamics. "

The technical capabilities of TriStim, created
from an understanding of the physics of ballistics
which harness converging shockwaves to produce a
cleaner, bigger and deeper hole, are now well docu-
mented and understood.

For conventional wells the implications of improv-
ing hydrocarbon flow, and hence increasing produc-
tivity, go far beyond simply producing more bpd.

TriStim makes depleted and uneconomic assets
viable again, whether individual wells or entire
fields. 4
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Rospan International Conducted
Record Fracing Operation

«PocnaH NIHTepHeLHN» NpoBen
pekopAHbin [Pl

«Pocnian MTHTEpHENTHII», JOYEPHEE OOIIECTBO
OAO «HK «PocHe(dTh», IPOBENIO HA BOCTOYHO-YpEH-
TOVICKOM JIMIJEH3UOHHOM Y4aCTKE PEKOPAHYIO JJIS
I'a30KOH/IEHCATHOI'O MECTOPOXKICHHSA OIIEPALIUIO
rupopaspsbiBa maacta (I'PIT) o TeXHOJIOruu Co3aa-
HUS BBICOKOIIPOBOAAIINX TpemuH HiWay (TM).
EQuHOPAa30BO B TEYEHUE 5 YACOB B IIACT OBLIO
3aKa4aHO 300 TOHH NPOMIIAHTA, YTO SKBUBA-
JIEHTHO 550 TOHHAM IIPOIIIAHTA, 3aKA9aHHOI'O
O TPAJUIIMOHHON TEXHOJIOTHH. [Ipr OTpabOoTKE
CKBAKHUHBI IEOUTHI JOCTUTAIN 3HAYEHUH O0JIee
1 Mt M3/cyT raza u 6omaee 300 T/CyT ra30BOTrO
KOH/IEHCATA.

Rospan International, Rosneft subsidiary,
conducted record hydraulic fracturing (HF)
operation on the East Urengoi license area with
the use of HiWay (TM) highly conductive frac-
tures technology that has become record fracing
operation on the
gas-condensate
field. 300 tons of
proppant have
been pumped
one-time within
5 hours that is
equivalent to 550

Texuosnorus I'PIT ¢ CO3aHUEM BBICOKOIIPOBO- tons of a prop-
aamen TpemuHbl HiWay (TM) OTHOCUTCS K TH- pant pumped
naM KaacTepHOro I'PI1. TexHoIOrus NpuBacdYeHa by conventional

technology. During well development production
rate reached more than 1 million m?/day of gas
and 300 tons/day of gas condensate.

Fracturing technology with the creation of
HiWay highly conductive fracture (TM) refers to
the cluster HF types. The technology is applied
as a pilot one, as one of the possible techni-
cal solutions for the implementation of Rospan
International strategy to increase productivity of
new wells, decommissioning with geology deg-
radation in the peripheral areas of the Achimov
formations of the East- and the Novo Urengoy
license areas.

Rospan experts conducted six pilot operations
with the use of this technology. Compared with
conventional HF technology with the equivalent
injection volume, wells productivity was in-
creased by 15-20%.

In the short term Rospan plans to increase
proppant injection amount in some wells, provid-
ing maximum efficiency of well completion. In
order to specify operations parameters specialists
are investigating productivity dynamics of the
wells, where advanced hydraulic fracturing tech-

B KQ4ECTBE ONBITHO-TIPOMBIIIJIEHHON PA0OTHI, KAK
OJJHO M3 BO3MOXHBIX TEXHUYECKUX DEIMIEHNH, IS
peanmusanuu B AO «Pocnian-MIHTEpHEIIHII> CTPATe-
TUU IO YBETUYEHUIO IPOAYKTUBHOCTH HOBBIX CKBa-
JKWUH, BBOJAIINXCSA U3 OyPEHMNA IPU YX YA AIOMENCS
T€OJIOTHH B IEPUMEPUIHBIX 30HAX AYUMOBCKUX
m1acToB BoctouHO- 1 HOBO-YpeHroickux JIV.

CrnenuanucTtel «<Pociana» MpOBEIN MECTb IPO6-
HBIX OIIE€PAIUH ITO JJAHHOM TEXHOJIOTUU. [10 cpaBHE-
HUIO ¢ I'PIT 110 CTAaHAAPTHOM TEXHOJIOTUU B 9KBU-
BAJIEHTHBIX OObEMAX 3a4KAYKU IPOJYKTUBHOCTD
CKBA’KHH ObLI4 ITIOBBIIIECHA HA 15—-20%.

B 6mpxatinen nepcuekTuse «Pocnan» njaaHupyeT
YBEJIMYUTH OO'BEM 3aKAYKHU IIPOIMITAHTA HA OT/EJIb-
HBIX CKBA’KMHAX, 06ECTIEYNB HAUOOJIBIITNUEH 3KOHO-
MUYECKUH 3(PPEKT OT 3aKAHIYNUBAHUSA CKBAXKUHEBL B
LEJIAX YTOYHEHUS TAPAMETPOB ONEPALINH CIIEIIHA-
JIMCTBI BEAYT UCCJIEJOBAHUSA JUHAMUKA PO YKTUB-
HOCTH CKBaKUH, I/I€ IPUMEHAIACh YCOBEPIIEHCTBO-
BaHHAsA TEXHOJIOI'UA THPOPa3pbIBa. [TapayienbHO
NPOPa6ATHIBAIOTCA Ty TU IMIPEOJOJIEHU S UMEIOITUXCS
TEXHUYECKUX U TEXHOJOTMYECKUX OTPAHUYEHUNA
JUIS BBITIOJTHEHU A ONIEPALIMHA C IIJIAHUPYEMBIM YBETIN-
YEHHBIM OOBEMOM 3aKAYKU.
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AO «PocniaH MHTEpHENIHII» BEAET Pa3paboTKy
BocTouyHOo-YpeHronckoro u HoBo-YpeHromnckoro
JIMLIEH3MOHHBIX Y4ACTKOB B ITypOBCKOM parioHe

AHAO. B 2011 ropy NpeANpUATHE CTAJIO BIAJEIbLIEM

JINIIEH3WH [0 PECYPCHOMY YYACTKY. B HacTosIee
Bpems «PocraH» 06J12Ja€T IPABOM HA PA3BE/IKY U

Pa3paboTKy TPEX MECTOPOXKAEHUI: YPEHTOMCKOTO,
BocTouHO-YpeHToHucKoro + CeBepo-Ece THHCKOTO,

EBO-AIXMHCKOTIO B IIPEEIaAX TPEX TULIEH3NOHHBIX
Y44CTKOB.
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nology has been used .Along with this the ways
are worked out to overcome the existing technol-
ogy limitations for conducting operations with
the planned increased injection capacity.

Rospan International operates two licences in
the Urengoi area in the Yamal-Nenets Autono-
mous Okrug: East Urengoiskoye and Novo-Uren-
goiskoye. These cover deep layers of the super-
giant Urengoiskoye field. Rospan International is a
100% RN Holding (Rosneft) subsidiary.




[ocypapcTBEeHHas KOMUCCMS NoATBEPAM-
na 3¢p@eKTUBHOCTb KAPOTaXHOro KOM-
nnekca Weatherford

Ha 3acejannu CEKLIUU YITIEBOLOPOLHOI'O ChIPbs DKC-
MEPTHO-TEXHUUYECKOI'O COBETA [OCYAAPCTBEHHON KO-
MUCCHH IO 3a11aCaAM OJIE3HBIX UCKOITAEMBIX 18 1ekabps
2015 roga 6611 32CIyIIAH U YTBEPXK/IEH OTUET, HOATBEDP-
JUBIINH 3(PHEKTUBHOCTD UCIIOIB30BAHUS KAPOTAKHBIX
IpuOOPOB B IIpoliecce 6ypeHus komnanuu Weatherford
JULSL TIOZICYETA 34T11ACOB YIVIEBOJOPOIOB B TEPPUTE€HHBIX
MIACTaX.

B meTOonnueckoit pabore, HOArOTOBIEHHON COBMECT-
HO akcniepramu OO0 Besepdopa», OAO <HOBATOK» u
OO0 «Ipreo», CpaBHUBAIUCH UCXOIHBIE T€O(PUNYECCKUE
JAHHBIE, 3AITMCAHHbBIE KOMIIEKCOM LW D (KapOTaX B Ipo-
necce 6ypenus) komnanuu Weatherford, c nanpopmanu-
€11, IOy YEHHOM IIPU IIOMOIIU TPAJULIMOHHOI'O KAPOTa-
K4, BBITIOJIHEHHOI'O B BEPTHUKAJIBHBIX U TOPU30HTAJIBHBIX
CKB2’)KMHAX. B COCTAaB KOMIIJIEKCA BXOJUT JATYUK BBICO-
KOTEMIIEPATYPHOT'O A3UMYTAJTBHOI'O TAMMa-KAPOTAKA
HAGR™, 1aT4MK a3UMYTaJIbHON JIOTHOCTHU (AZD) u
JAaTYUK MTIOPHUCTOCTH IO JJAHHBIM HEUTPOHHOI'O KAPOTAXKA
O TEIJIOBBIM HEUTPOHAM (TNP), a Tak:ke mpubéop MHOTO-
YaCTHOI'O KapOTaka conporusiaeHus MFR™.

[lo mHEHMIO TIpEACcTaBUTENEN [OCYyTapCTBEHHON KO-
MHCCHU IO 3AITACAM IOJIE3HBIX UCKOMTAEMBIX, JAHHBIE,
MOJYYEHHBIE IPU UCITOIB30BAHUN YKA3AHHBIX IPUOOPOB
K4aK B IIporecce 6ypeHus, TAK U B IIPOLIECCE MPOPAOOTKHU
TOPHU30HTAJIBHBIX U CTAOOHAKJIOHHBIX CKBAYKUH, MO-

I'yT OBITh UCIIOJIBb30BAHBI KOMITAHUAMM-OIIEPATOPAMHU
JUIS TIOZICYETA 3AI1ACOB YIVIEBOJOPOIOB B TEPPUTE€HHBIX
nactax. Peaynprarsl kKoMmiuiekca I'MC, BBIITIOJIHEHHBIE B
MPOLIECCE OYPEHUA, A TAKIKE B IPOLIECCE TPOPAOOTKN
KOMILJIEKTOM Ipuoopos LWD komnanun Weatherford
MOJIHOCTBIO COOTBETCTBYIOT PE3YJIbTATAM KOMILIEKCA
I'MIC, BBINOJTHEHHOT O ITOCJIE OYPEHUA COOTBETCTBYIOINUM
KOMIIJIEKCOM aIlapaTyphl KAPOTAXKA HA KAOEJIE U Ha
Tpy6ax. [ToMrMO 31O0ro, Beinonnenue 'MC ¢ ncnonab3oBa-
HUEM KaAPOTA’KHOI'O KOMILJIEKCA LW D IO3BOIUT B PEXKUME
PEATBHOIO BPEMEHU KOHTPOIHUPOBATD IIPOLECC TPO-
BOJIKH CKBAKUHBI, OIIEPATUBHO BHOCUTH HEOOXOIUMBIE
KOPPEKTUBEL, 4 TAKIKE IIPOBOJAUTD PETUCTPAIINIO PAA
METOJIOB I10 CEKTOPAM. ABUMYTAJIbHBIE UMUJKHU UCIIOJIb-
3YIOTCA [J1 ONIPENETIEHUA I'PAHULL INIACTOB OTHOCHUTEIIb-
HO CTBOJIA CKBA’KUHBI ¥ OLIEHKH XAPAKTEPUCTUK IIACTOB
10 €€ IEPUMETPY.

«JIpuMeHEHHNE KAPOTAKHOI'O KOMILJIEKCAa LWD kommna-
Huu Weatherford cnocoOOCTBYET COKPAIEHUIO 3aTPAT HA
CTPOUTENBCTBO CKBAKHH ITyTEM OTKA34 OT AHAJIOTUYHBIX
meTo0B 'MC Ha kabese 1in Ha Tpy6ax, IPOBOJAHUMBIX I10-
cie 6ypenus, — yrounu Cepreti HIafxyTAUHOB, pETHO-
HaJIBHBIN MEHE/XKEP CEPBUCA OOPA6OTKU 1 UHTEPIIPETA-
uu JaHHBIX LWD, Weatherford Poccusi. — ®T0 0CO6E€HHO
BAKHO M IIEHHO B TEKYIINUX SKOHOMUYECKUX YCIIOBUSAX,
KOI'/1a KOMITAHUH-OIIEPATOPLI CTAPAIOTCS CHU3UTD CTOU-
MOCTbD 3KCIUIYATAIIMOHHOTO Oy PEHUA>.

State Committee Recognizes
Weatherford LWD Suite

At the crude hydrocarbons session held in Mos-
cow on December 18, 2015, the Expert Technical
Board of the State Reserves Committee heard and
approved a report that demonstrated the effec-
tiveness of Weatherford logging-while-drilling
(“LWD?”) tools for the estimation of hydrocarbon
reserves in terrigenous reservoirs.

The report,
which was jointly
authored by
Weatherford, No-
vatek and Yargeo,
compared the
initial geophysical
data recorded by
a suite of Weath-
erford LWD tools
against conven-
tional logging data
performed in verti-
cal and horizontal
wells. The suite
consisted of the
HAGR™ high-temperature azimuthal gamma ray
sensor, the azimuthal density (AZD) and thermal
neutron porosity (TNP) sensors, and the MFR™
multifrequency resistivity sensor.

According to representatives of the State Re-
serves Committee, the data obtained using these
tools during drilling and reaming in horizontal
and deviated wells can be used by operator com-
panies to accurately estimate hydrocarbons in
place in terrigenous reservoirs. The data recorded
while drilling and reaming with the Weatherford
LWD suite is comparable in quality to the results
obtained by logging after drilling using wireline
and pipe-conveyed logging systems. Additionally,
the suite enables operators to gather real-time
geosteering data, promptly make necessary adjust-
ments while drilling and record azimuth measure-
ments. Azimuthal images are used to determine
the formation boundaries relative to the wellbore
and to characterize the properties of rocks along
its perimeter.

“Using the Weatherford LWD suite helps to
reduce well construction costs by eliminating the
need for similar wireline or pipe-conveyed logging
methods after drilling,” said Sergey Shaikhutdi-
nov, LWD interpretation and processing services
manager at Weatherford Russia. “This capability is
especially valuable in the current economic situ-
ation, when operators are looking to reduce the
cost of production drilling.”
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OIL & GAS BLACK SEA CONFERENCES
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confarence

www.oilgasconference.ru (861) 212-85-85 [} oilgasconference@mail.ru
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lpoexmupoeanue, cmpoumeascmeo, Ikcnayamayusa - 2016 fa3gsas

21 - 26 mapTa 2016 ropa / Coum T SyE

CETAHAZATOR

HuHoeayuoHHble peweHus e obaacmu KHIT u aemomamuzayuu
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4 -9 anpens 2016 roaa / Coum
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Opzkomumem npoexma «YepHomopckue Hedhmezasoeste KOHPepenyuu»
mea./dharc: (861) 216-83-63 (-64; -65); 212-85-85; e-mail: oilgasconference@mail.ru
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s COBPEMEHHEIE ax
MHHOBALMOHHGIE
TEXHOAOT A CosmecTHelH npoekT € [pynnon *1'*!-"?,['.?7

MOBUAbHbIE YCTAHOBKW C BEPXHUM NPUBOAOM ANl PEMOHTA
‘ CKBAXXWH C BEPTUKAAbHBIMU U HAKAOHHBIMU YCTbAAMU

MpeaHasHaYeHbl AAA PEMOHTA NOBEPXHOCTHbIX CKBAXMH C BEPTHKAALHLIMM M HAKAOHHLIMU YCTHAMM | i
o1 0° a0 75”01 BepTHKAAH. \

YcTaHOBKY 0DecneunBaroT BO3MOXHOCTb NPOBEAEHUA
CIO Ha cKBaXMHaX C HAKADHHBLIMM YCTBAMMU, UMEHOT
BEPXHUIA NPUBOA BpalLeHHa BYpPOBOH KOAOHHbI WA
KOAOHHBI HACOCHO-KOMINPECCOPHbIX TPYD M MEXaHW3M
NPOTanKUBaHMA MHCTPYMEHTa B CKBAXMHY.,

OcHOBHbIE KOHKYPEHTHbIE PeMMyLIECTBa:

- HAAMYHE BEPXHEro NPHBOAA CO BCTPOEHHbLIM
BEPTAIOrOM (NO3BOASET BLINOAHATL WHPOKKUIA CNEKTP
onepauuii: pasbypueaHue necuaHbix npoboK poTopom
WM ¢ B3A, npomeieka, bypeHue);

- yCHAKE noabEema Ao 50 T (N03BOARIOT YCNELWHO
npoeoAWTL CMO AaKe B OCAOKHEHHBIX YCAOBMAX (NpUXBAT
KOAOHHbI, KPMBH3HA CKBAXHHBI);

- YHHBEPCAALHOCTb (BO3MOXHOCTL NPOBEAEHHUA
PEMOHTOB CKBaXWH C HAKAOHHBIMM YCTLSAMM);

- MobuabHOCTE (060pYAOBAHME CMOHTHPOBAHO Ha
MOAHONPWBOAHOM aBTOMOOMALHOM WACCH, BLINOAHEHO B
TpaHcnopTHomM rabapute U pa3gecoOBKOM, NO3BOAAIOLLEN
nepemelLarca no Aooporam obuiero noab3oeaHus bes
paspeleHui);

- HAAWYKE MEXaHW3Ma NO3HLHOHHPOBAHKA MAYTDI
(NO3BOAAET 3HAYUTEALHO COKPATHTL BPEMA MOHTAXA
YCTAHOBKH Ha YCThE CKBaXUHBI).
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Ten.: +7 499 788-91-19  ®axc: +375 17 368-30-93 E-mail: info@cit-group.org www.cit-group.org



NMnaTUHOBLIA CNOHCOP

Poccunckas HedpTerazoBas
Schiumbergep

TeXHU4YecKast KoHhepeHUUs
U BbicTaBka SPE

24-26 oktabps 2016 | LUMT, Mockea, Poccus

3onoToit cnoHcop

HALLIBURTON

- NMopaya paboT oTKpbiTa!
KpanHun cpok nopgayu: 18 maprta 2016

3onoToi cnoHcop

- CneunanbHana ceccua MonoabixX cneuvanucToB
KpanHu cpok nopayu: 18 anpens 2016
bp

- BbICTaBKa
He ynycTtute CBOM LLUAHC - NPUCOSANHANTECH K *

nvpepam otpacnu!
NMoaopo6HOCTU - HA CalnTe MeponpuaTUNA

3a fononHUTeNbHOW MHdopMaLWel, NnoXanyncta, obpaljaWTeck K Mapui THILKOBOR:
russiancilandgas@spe.org; mtishkova@spe.org. Ten.: +7 (495) 268-04-54
www.spe.ora/events/rptc/2016
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MWHUCTEPCTBO 3HEPTETUKU
HIM «UPKT» POCCUCKOM GEAEPALMM

YBaxkaemble konneru! loporve gpy3ba!
Poccuickoe otaeneHne Accoupanmm CneLmanmcToB no KoNTioOMHIOBbIM TEXHONOTUSIM U
BHYTPUCKBaXMHHbIM paboTtam (ICOTA) npepniaraeT BaM NPUHSTL y4acTUE B FONOCOBaHUN, Pe3yNsTaToM
KOTOPOTro CTaHeT hopMMpOBaHUe WopT-IncTa creuyansHomn npemun Intervention Technology
Award -2016.

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

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

«JlyyLuas koMnaHus B obnac nposenexns P 8 Poccun n CHM

«JlydLas KOMMaHWS Mo NPOABVXKEHMIO MHHOBaLWI B Poccum n CHI»

«npOprB rofa — fydllas KOMMaHnA no teMram pa3BnTna»

«J'Iyunaﬂ MeXOYyHapo4HasA KOMMaHNA Ha CePBNCHOM PbIHKe Poccnm»

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

EZIMHOrO 3KOHOMMYeCcKoro npocTpaHcrsa (E3MM)»

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

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

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

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

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

1 KOTMYECTBEHHBIM KPUTEPUAM. Mocksa 119017,

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

BHYTPUCKBaXXWHHble paboTbl» oceHbto 2016 roga. TenedoHbl:

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

exerofHou koHbepeHumn B Byanerace (CLUA, wrat Texac).
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NP CTTDC MInIStI’Y of Energy

of the Russian Federation

Dear colleagues and friends!
Russian Chapter of the Intervention and Coiled Tubing Association (ICOTA) invites you to respond
to a poll and tell us which companies are worthy of the special Intervention Technology Award - 2016.

You are kindly asked to choose the companies which, in your opinion, are the winners
in the following categories:

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

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

Best international company in the sphere of hydraulic fracturing operations

Best innovating company in Russia and CIS countries

Breakthrough of the year — the fastest-growing company

Best international company on the Russian oilfield service market

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

Financial institution that promotes high-tech oilfield services in Russia

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

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

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

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

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

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

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



MEOWNANNAH BbIXOOA VN PACTIPOCTPAHEHUA XXYPHATA «BPEMSA KOJITIOBNHTA»
HA OTPACJIEBbIX MEPOTPUATNAX B 2016 TOAY

BK Ne 1/55, mapT1-2016

aTa .
Meponpuarae np ojltxle TeHMS CrpaHa, ropoz, Opranusarop Ca¥iT MEpPOIIPHUATH
CoBMeCTHAA TEXHUYECKAS
koH(pepennusa SPE/EAGE http://rca.spe.org/ru/events/
10 T€OJIOTUYECKOMY 1 22.03-23.03.2016 MockBa SPE spe-eage-workshop-static-
TUAPOUHAMUYECKOMY and-dynamic-modeling/
MO/JC/IMPOBAHUIO
ExxeropHas 15-5{%{}(;]1;)1(136[)61{11145{ MAC 22.03-24.03.2016 YeGoKcaphr MACTHB http://www.eprussia.ru/

news/base/2014/99051.htm

CIPPE-2015. 16-s Kutaiickas
MeXyHapOAHAA BBICTABKA
HePTAHOTO U HEPTEXUMHUYECKOTO
060pyIOBAHMS U TEXHOJIOTUH

29.03-31.03.2016

Kwraii, [Tekun

Beijing Zhenwei Exhibition
Co.,Ltd

http://www.cippe.com.cn

«Hedprexumusa Poccun u CHI»

006.04.-07.04.2016

MockBa

Global Business Club Ltd
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Coiled tubing

119017 r. MockBa, lNbixxeBcknn nep.,
4.5, ctp. 1, opunc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Joporue yntarenu!

Mopnmcky Ha Hay4HO-MPaKTUYECKUI XypHan
«Bpemsi konTioOMHra»

Bbl MOXeTe 0(hOpPMUTbL B JIOOOM oTaeneHmm
«Pocneyatn» B nepmof NpoBefeHUs NOAMUCHbIX
KamMnaHun.

MHOEKC B NOANMMNCHOM KATAJIOTE
«POCIIEHATU» —84119.

KomnaHum moryT oopMnTb rogoByro MOAMUCKY
HernocpeacTBEHHO B peAakLUmMn XypHana

(He meHee yem Ha 3 ak3emnnsapa). Moanucka

B pefakuMm BO3MOXHa ¢ ntoboro mMecsua roga.

MuHUManbHas CTOMMOCTb rofIOBOI NOANMMUCKU
(3 3x3. x4 BbIN.): 13 200 pyo.
(skntoyas HAOC 10%) + cToMMoCTb AOCTaBKM.

[na odbopmneHms nognmncku Yepes pegakumo
OTNpaBnsANTe 3aNpocC No agpecy:
cttimes@cttimes.org

For English-speaking readers we recommend
to subscribe for PDF-version of the Journal.

Please send your subscription request to:
cttimes@cttimes.org

Year subscription price for PDF-version: 80%.

IMouetHslit pegakTop — POH Knapk (rc@cttimes.org);

r1aBHb pefaktop — FannHa Bynbika (halina.bulyka@cttimes.org);
IMPEKTOP IO CTPATErNYeCKOMY PasBUTHIO TPOeKTa «BpeMs KonTio6uHra» —
ApTteM MNpr6OB (artem.gribov@cttimes.org);

Hay4HBII1 perakTop — Bacunum AHppees, kaup. pus.-Mar. HayK;
OTBeTCTBeHHBII cekpeTapb — HaTanbs Muxeesa;

MapkeTuHr 1 peknama — MapuHa Kynukosckas (advert@cttimes.org);
IM3aliH 1 KOMIIbIOTepHas BepcTka — JllogmMmuna NloH4YapoBa;

MOATIMCKA U PacChI/IKa — Cttimes@cttimes.org.

I1aBHbII Hay4HBbIT KOHCY1bTaHT — B.C. BOWTEHKO, a.1.1., mpodeccop,
akagemuk PAEH; nayunsie koucynsrants — JILA. Maragosa,

I.T.H., 3aM. fupexTopa VIHCTUTyTa MpoMbicnoBoit xumum PI'Y vedTn
urasa um. V.M. Ty6kuna; U.A. Mnpy, gupexrop C3A0 «HoBuHKay;
X.B. JlydT, crapumit TexHUYeCKNUIT COBETHUK KOMITAHUM

Trican Well Service; K. HbloMaH, TexHmdeckuit AupeKTop KOMIaHUN
NOV CTES; A.B. KycTblwes, fi.1.H., mpodeccop.
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B >xypHane «Bpemsi konTiobmHra» N2 4 (054), Ha c. 30,
©Oblna gonyLeHa ownbka: B cTaTbe «HarpaxaeHue
naypeatos Intervention Technology Award» koppeKTHON
dopmor cobcTBeHHOCTU «BBT-BocTok» aBnseTca 3A0.
Pegakuus NpUHOCUT CBOU U3BUHEHUS.

In the Issue #4 (54) of Coiled Tubing Times on page 30 a
mistake was made: in the article "Intervention Technology
Award - 2015" the correct form of ownership for BVT-
Vostok Company is CJSC. The Editorial staff offers its
apologies for it.

Honorary editor - Ron Clarke (rc@cttimes.org);

Editor-in-chief - Halina Bulyka (halina.bulyka@cttimes.org);

Director of Strategic Development "Coiled Tubing Times" -

Artem Gribov (artem.gribov@cttimes.org);

Scientific editor - Vasili Andreev, Doctor of Phys.-Math.;

Translators - Gregory Fomichev, Svetlana Lysenko; Executive editor -
Natallia Mikheyeva; Marketing and advertising - Marina Kulikovskaya
(advert@cttimes.org); Design & computer making up - Ludmila
Goncharova; Subscription & distribution - cttimes@cttimes.org.

Chief scientific consultant - V. Voitenko, Doctor of Engineering, Professor,
Member of the Russian Academy of Natural Sciences; Scientific consultants —
L. Magadova, Doctor of Engineering, Deputy Director of Institute of
Industrial Chemistry, Gubkin Russian State University of Oil and Gas;

I. Pirch, Director of CJSC Novinka; H.B. Luft, Professor, Senior Technical
Advisor of Trican Well Service; K. Newman, Technical Director

of NOV CTES; A. Kustyshev, Doctor of Engineering, Professor.
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