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The 19* International Scientific and Practical Coiled Tubing,
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[P c a3oToM, UCNonb30BaHWUE KONTIOOWHIa
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¢ CoBpeMeHHble MeToabl reopn3nyeckoro
nccneaoBaHNs CKBaXKWH, B T.4.
ropu30OHTalbHbIX; JOCTaBKa reousn4ecknx
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BbICOKOTEXHOJIOMMYHbBIX PaboT;

¢ 3ape3Kka 6OKOBbIX CTBOJIOB;

¢ [MAPOMOHUTOPHOE BypeHue;

¢ IHCcTpyMeHTanbHbIN cepBUC (JTIOBUSbHbIE
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¢ HoBble meTOoAbI NOBbILLEHUS HedTEOTAAUYN
nnacros;

¢ PEeMOHTHO-M30NSILNOHHbIE PaboTbI;

¢ MpombicnoBas xMmus gns
BbICOKOTEXHONOIMMYHOIro HepTerasoBoro
cepBuca (peareHTbl n MaTepuanbi-gns P,
komMno3vuuu ans MNHM, cocraBbl,. ==
ansa PUP n pp.).
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The Event is supported by the Ministry of Energy
of the Russian Federation

November 8-9, 2018

Russia, Moscow, Novotel Moscow City Hotel
(Presnenskaya emb. 2, “Delovoy Tsentr” /
"Vystavochnaya" metro station)

Conference topics:

¢ Coiled tubing technologies;

¢ Latest hydraulic fracturing technologies (multistage fracturing
in horizontal wells, fracturing plus hydraulic jet drilling,
nitrogen fracturing, coiled tubing fracturing, large-volume
fracturing, acid fracturing plus hydraulic fracturing, etc.);

¢ Acid Treatments (including matrix acidizing);

* Radial Drilling;

* 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;

¢ Jet drilling;

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

* New EOR technologies;

¢ Cement squeeze operations;

¢ Oilfield chemistry for high-tech oilfield —
service (hydraulic fracturing m !
chemicals, EOR solutions, L A | B
cement squeeze mixes, etc i
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CJIOBO PEJAKTOPA

3uMma, JOAras ¥ XOJIOAHASA, CMEHUIACh
BECHOI, U BCEM HAM Ha IIPOMBIC/IAX CTAJIO
BECeJee — U TeM, KTO B CHOMPH, U TEM, KTO
Ha Ajsacke. oz coBepiiaeT CBOM HOBBIH
MIPUBBIYHBIIN [IUKJI, MBI JKMBEM I10 €TO
NPUPOSHBIM KaJIEHAAPAM. Y1 OHOBPEMEHHO
10 CBOMM — [1€JIOBBbIM. COITIACHO HAILIEMY
podECCHOHAIBHOMY KaJIEHAAPIO, BECHA —
3TO BPEMS OYEPENHOM KOH(PEPEHITNN
U BBICTABKH I10 KOJITIOOMHTOBBIM
TEXHOJIOT'UAM M BHYTPUCKBA>KUHHBIM
padoTam, KOTOpast MPOHAET B MAPTE
B XpIOCTOHE (1ITaT Texac), a B anpene
B DKCIIOLIEHTPE B MOCKBE COCTOUTCS
BbICTaBKA «Hedreras-2018» n HanynoHnanbHbINA HEPTEra30BbINA
dopym. A paj, uTo KypHan «Bpems konTioouHra. Bpems I'PTT»
OyZeT NPEACTABJIEH HA 3TUX BAXKHEHNIIUX IPOMECCHOHAIBHBIX
MEPONPHUATHUAX IO 06€ CTOPOHBI ATTTAHTHK.

Ecim oceHb — BpeMs NIOJBOJUTb UTOTH, TO BECHA PACIIONIATAET
K IPOTHO3UPOBAHUIO. BOT 11 HOBBII HOMED Ky pPHAJIA
OTKPBIBAETCS AHAJIU30M COBPEMEHHOI'O POCCUICKOTO
PBIHKA KOJITIOOHMHTIA U, INIABHOE, IPOTHO30M €T'0 PA3BUTUA
Ha 6nvkaiiee gecatunetrue. CTaThs, HOJATOTOBIECHHA S
RPI Research & Consulting, 03ar71aB71€HA ONITUMHUCTUYHO:
«Bpems HOBBIX BO3MOXKHOCTEN». B HE OTMEYEHO, YTO «PBIHOK
KOJITIOOMHI'A OCTAETCS OJHUM U3 HAUOO0JIEE€ JUHAMUYHBIX
CETMEHTOB PbIHKA HE(PTENPOMBICJIOBOI'O CEPBUCA. OTPAKEHUEM
3TOU TEHJEHLIMHU ABJIAETCA POCT KOJIMYECTBA YCTAHOBOK
I'HKT 3a nocneguue 10 et mpuMepHO B TpU pasa». Eme onHa
nurara: «Oxugaercsa poct «<high-cost> cerMenTa, U Npex/ie
BCETO 3TO OYAET CBA3aHO C POCTOM ONEPALIH OypPEHHS C
I'HKT>. Sl HECKa3aHHO paJ] TAKOMY IIPOr'HO3Y, IOTOMY YTO
ABJIAIOCH IPUBEPKEHIIEM KOJITIOOMHI'OBOI'O OypPEHUA U
BCAYECKU IPOHATAHUPYIO BO3ZMOKHOCTHU TOM IIPOPLIBHOMU
(BO BCEX CMBIC/IAX) TeXHONMOTrUM! E€ pacripoCTpaHEHUIO B
Poccum, HECOMHEHHO, TOCIIOCOOCTBYET JIOKAIU3ALI M 3/1€ECh
pOoU3BOACTBA KaueCcTBeHHOU 'HKT 60/bIIOTO AAMETPA,
KOTOPYIO B YMCJIE 3aABJIEHHOI'O NIMPOKOI'O ACCOPTUMEHTA CBOEH
OPOAYKIIMHU OY/IET BBIITYCKATb HOBOE PEANPUATHE, OTKPBITOE
B Ty/IbCKOM O6/I1ACTH.

DTOMY 3HAMEHATEJILHOMY COOBITHIO — OTKPBITHIO
HOBOT'O IPEANPUATHSA KOMIIAHUU «DHI'EJIbCCIELTPYOMAII
(ESTM) — OCBAIIEH P MATEPHUATIOB BBITYCKA. OCO60
COBETYIO O3HAKOMUTLCS C POTOPENOPTAKEM, KOTOPBIH
MBI Pa3MECTU/IA HA CTPAHULIAX, TPAJAUITMOHHO JAPUMBbIX
«KpacoTe MecTOpOKAEHNI». B 3TOT pa3 TaM NPEACTAET KPACOTA
TOPXKECTBA COOBITHSA. BrieyaTyisaiTecs!

INopaep:Kaio COAEPKAHUE BBIITYCKA M BTOPYIO YaCTh HA3BAHUA
s)KypHaia. «Bpems I'PTI» mpecTaBIeHO 60raThIM OIIBITOM
IIPUMEHEHM A 3TOH TEXHOJIOI'MU B KOMIIAHUU «BeIopycHEDTh>
— no6eanTesNe B HOMMHAUH «JIydIas HE3aBUCUMAs CEPBUCHASA
KOMITaHUA B 06sacTtu nposeaenus I'PIT B Poccun» crieninanbHON
npemui Intervention Technology Award, yapexx/1eHHOH
ICOTA-Poccus. Taxoke 06panaio Balle BHUMAHHAE HA CTATBIO
«MICIIO/Ib30BAHNE COBMENEHHON TEXHOJIOTUH «KMCJIOTA —
MPONIAHT> HA KAPOOHATHBIX OTIIOKEHUAX IIPU IPOBEACHUN
I'PIT», npeacTabneHny1o kKoMmnanuei «I'arpaC-PemCepsuc», u Ha
y6anKanuio «XuMH4IecKre peareHTsl 111 ['PI1. PazpadoTku
PI'V nedru uraza um. .M. I'yGKkuHa».

M B 3aK/II09EHHE CAMO€E NPUATHOE. OT BCETO CEPALIA
MO3/PABJIAIO HAIIETO KOJIJIET'Y, CTAPEHUIIETO ¥ CAMOI'O AKTUBHOT'O
4WIEHA PEJAKIIMOHHOIO COBETA Ky pHaJIa, Tpodeccopa FOpus
AnpaneroBnya bamakuposa ¢ 90-neTuem! JKU3HEHHBIN 1
IPOMECCHOHAIBHBIN ITyTh ITOI'O 3aMEYATEBHOI'O YEJIOBEKA —
APKUAM IPUMEP U OPUEHTHUP J15 BCEX HAC!

Pon Knapk

EDITORIAL

A long and cold winter has given way to spring
and we have cheered up here on sites, whether in
Siberia or in Alaska. Year after year, we follow this
cycle planning our life in accordance with Nature’s
calendar. And our business calendars as well. It is
in our professional calendar that spring is defined
as time for another exhibition in the framework of
the Coiled Tubing & Well Intervention Conference
to be held in March in Houston (Texas), while the
Moscow Exhibition Centre will house Neftegas-2018
Exhibition and the National Oil and Gas Forum in
April. I am happy that Coiled Tubing Times will be
represented at these major professional events on
both sides of the Atlantic.

While autumn reviews the results, spring makes
forecasts. That is why the new issue of the journal
gives its opening pages to the analysis of the current
Russian coiled tubing market and, what is more
important, to its development forecast for the coming
decade. The article prepared by RPI Research &
Consulting is optimistically entitled It’s Time for New
Opportunities. It reads, "the coiled tubing remains
one of the most dynamic segments of oilfield service
market. This trend reveals itself in the number of
coiled tubing units which increased threefold over
the recent ten years". It also says, "The "high-cost"
segment is expected to grow, primarily due to the
increase in drilling operations with coiled tubing".
Being a loyal supporter of coiled tubing drilling
who never fails to promote this breakthrough (in
all meanings) technology, I am delighted by this
forecast! The expansion of the technology in Russia
will undoubtedly benefit from the local production
facilities of a new enterprise put into operation in
Tula Region which included high-quality large-
diameter coiled tubing in its extensive product line.

Launching of such enterprise by the ESTM
Company (ESTM) is a landmark event which is
highlighted throughout the issue. Don’t miss the
photo report which occupies the pages traditionally
devoted to the Beauty of Oilfields. This time we give
you an opportunity to enjoy the splendor of the
opening ceremony. Find yourself impressed!

The second part of the name of the journal also
finds support in the issue. Hydraulic Fracturing Time
provides insight into the extensive background
which Belorusneft has in the application of this
technology, the company being declared the winner
in the category "Best independent service company
in the sphere of hydraulic fracturing operations in
Russia" and the holder of the special Intervention
Technology Award introduced by ICOTA-Russia.
Another two articles to focus on are Application
of Integrated "Acid — Proppant" Technology in
Carbonate Reservoirs During Hydraulic Fracturing
Operations written by TagraS-RemService Company
and Chemical Agents for Hydraulic Fracturing.
Developments of Gubkin RSU of Oil and Gas.

And finally — an icing on the birthday cake.

My heartiest congratulations to our colleague, the
veteran of the editorial board and its most active
member, Professor Yuri Ajrapetovich Balakirov who
turned 90! The path of life and the professional
achievements of this remarkable man is a stunning
example for all of us to look up to and follow!

Ron Clarke
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Bpems HoBbIX Hay4YHO-MpaKTU4eCcKom
BO3MOXHOCTeMN KOH(epeHL MU
10.A. bana o}
«Konmioburrosbie 7 Kanewn nozzgnBaKcn ecc
KayectseHHasd MTHKT TexHonoruu, I'PM1, A TP
- MUHN-TEXHONOM NI
POCCUNCKOro NPOM3BOACTBA BHYTPUCKBaXXMHHbIE .
1 pekoMeHAaLMIM
y>Ke Ha pblHKe! paboTbI»

NS yNyYLleHns
_ abOoTbl HEDTAHBIX
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3adKa34MKOM
KannTanbHOIO PEMOHTa
PEMMOH: YKPAVHA (becepna c ®d.B. BenseBbim, CKBaXUH P

reHepanbHbIM ONPEKTOPOM

2 KomMnaHwus «Ykprasgobblya» 000 YK «Hopga-Cuctema») -
V1 CepBUCHbIE KOMMNaHWK tOBNJIEN
obroBopUIV NepCrnexkTMBbI HEDTEMNPOMBbIC/TOBA4

pa3BUTUA PbIHKa XMW 7 tOpuio AnpanetoBu4y
KonTioOWHra B YkpanHe banakunposy — 90!

M.A. CunuH, J1.A. MaragoBa,
27 «Ykprasfobeiva» oleHnBaeT 60 A.H. Mankun, K. Kpncarosa, 78 KoHdepeHuun

3¢ ekt oT MpoBeneHHbIX C.A.BopoauH " BbICTaBKU
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B 157 MnH Ky6. M raza nrasa um. .M. TybkmHa 84 AHkeTa «BpemeHu

KONTIOOUHra»

TEXHONOM I 6 HoBbii uneH

pefaKLMOHHOro 90 CobbiTue
30 M.B. ®apees coBeTa

Wcnonb3oBaHue

QOIS etalaloly OBOPYLOBAHWE

TEXHOMOTMIN «KUCOTa —

NPONMNAHT» Ha KaPOOHATHbIX 6 Mbl GyfieM CTpemMuTbCs

R I BbinyckaTh THKT

nposeAeHmnn [PM BbICOYaNLLIEro Ka4ecTsa
(becepa c P.P. CanpeeBbIM,
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Cubic Meters of Gas P. Krisanova, A. Borodin
Chemical Agents for
Hydraulic Fracturing.

Developments of Gubkin
RSU of Oil and Gas
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Bpems HOBbIX
BO3MOXXHOCTEN

It's Time for New
Opportunities

Bagum KPABEILL, Begyinuii aHaauTHuK, RPI Research & Consulting
Vadim KRAVETS,Leading analyst, RPI Research & Consulting

Bwmae 2017 200a Poccuiickas
Deodepats npoonuna Berckue
CON1AULCHUS O COCDICUBAHULL
000b11u Heghmut. CO2N1ACHO
ROONUCAHHBIM OOKYMEHINAM,
obsem ee 006biu 8 2017 200y
cocmagut 546,8 Mar morH — Ha
0,1% menviue, uem 6 2016 200).

Kasanocs 6o, mepotL no
COePHCUBAHUIO OOOLIMU MO
npueecmiL K YMeHbULeHUIO
00BeMOB IKCNIYAMAUUOHHO20
oypenus 6 cmpare. Ho 3mozo ne
npousoutno. 110 oanrvim LY TOK,
30 0e6AIMb MECAUEE NPOULIIO20
2000 CYMMAPHLILL 00BeM
NPOXOOKU 8 FIKCNILYAMAUUOHHOM
OyperuL He MOIbKO He CHUSUICA,
10, HA0OOPOM, B03POC NO CPABHEHUIO C NPEOLLOYVULUM
2000m npumepro na 10%. Dma 006046HO CIMPArHAs
menoeHUUs CMAJId C1eOCEUCM NPOOOSNCAIOULC20CA
npovecca uCmoujeHUs CImapolLx MecmoporcoeHuli
6 3anaornoti Cubupu 1 Bonzo-Ypansckom pe2uore,
K020a npupocm 00semos OypeHis 60 MHOZUX
CAYUALX He MOJILKO He NPUBOOUN K POCY 000bIvLL
HO 3A4aACINYI0 CONPOBONCOACTICS €€ CHUNCCHULEM.

B pe3ynsmame 8bLH)YHCOeHHbILL NPUPOCH 00BeMO8
Oypenus, Komopuiti ¢ 6ONLULOLL CINENeHbIO
8EPOAMHOCIU MPOOOINCUMCA 8 ONudICatiuLel]
nepcnexmuse, a Kax cieocmeue —

u yeeauverue Koauvecmea onepauuil I'PI1, moxcem
CMams I0KOMOMUBOM POCIIA KOJIMIOOUH208020
DpoiHKa.

Kak cnenyer n3 fanHbix LIV TOK, Ha cTapbix
HUCTOIIAIOIMNXCA MECTOPOXIEHUAX B TPAAUITMOHHBIX
pErunoHax HeMTEJOOBIUHN IKCILTYATAITUOHHOE
OypeHHE yKe HE ITO3BOJISAET CAMO IO cede
3P PEKTUBHO NOAACPKUBATD WU HAPAIUBATH
06'beM JoObuM HepTU. Hanpumep, B TeueHue 2014—
2016 ronos B «PH-CraBpomnonbHedTerade» 06bem
IPOXO/IKH BBIPOC HA 21,4%, 2 00'bEM JOOBIYU — HA
7,8%, B «PH-Bapberannedrerase» poct OypeHus
Ha 25,8% NPUBEJI K YBETUYEHHIO JJOOBIYN JIMIIDb HA
1,9%, B «<PH-ITypHE(dTEra3e» IpOXOAKa BBIPOCIA
Ha 96,8%, a TO6bIYA COKpATUIACh HA 13,2%, B «PH-
IOranckHedrerase» yBeJan4eHUE IPOXOAKU Ha
136,9% cOpPOBOXK/IATOCH TTAZICHUEM JOObIYH Ha 1,3%.

B 3TUX YCIOBUSAX KOMIIAHUU BBIHYX/ICHBI J1JI51
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InMay 2017, the Russian Federation extended the
Vienna agreement to cut oil output. According to the
signed documents, its production in 2017 amounted
10 546.8 million tons — 0.1% less than in 2016.1t would
seem that measures to curb production could lead to
a reduction in the volume of production drilling in the
country. But that did not happen.According to the data
of the Central Dispaich Olffice of the Fuel and Energy
Complex (CDU TEK) for the nine montbs of last year,
the total volume of penetration in production drilling
bas, conversely, increased by about 10% compared
to the previous year. This rather strange trend was a

consequence of the continuing process

of depletion of old deposits in Western

Siberia and the Volga-Ural region,

where the increase in drilling volumes

in many cases not only does not lead to
an increase in production, but in many
cases is accompanied by a decrease.As
aresult, the forced increase in drilling
volumes, which is likely to continue in
the short term, and, as a consequence,
| the increase in the number of hydraulic
g /racturing operations, can become the
= | main force for the growth of the coiled
tubing market.

As follows from the data of the
CDU TEK, in the old depleted fields in
traditional regions of oil production,
operational drilling itself does not
allow to effectively maintain or increase the volume of
oil production. Let us say, during 2014—2016 in RN-
Stavropolneftegaz, the amount of penetration
grew by 21.4%, and the volume of production
by 7.8%, while in RN-Varioganneftegaz, drilling
growth of 25.8% resulted in an increase in production
only by 19%, in RN-Purneftegaz, the sinking grew by
96.8%, while production decreased by 13.2%, in RN-
Yuganskneftegaz, the increase in penetration
by 136.9% was accompanied by a drop in production
by 1.3%.

Under these conditions, companies are forced to
use all available methods of enhanced oil recovery
(EOR) and well stimulation at the existing level, and to
increase the number ofmajor workover operations.

These include horizontal drilling, sidetracking (incl.
horizontal wellbores), hydraulic fracturing (including
increasing volumes of multi-stage fracturing),
hydrochloric acid treatments of the bottomhole well
zone, etc. Under current conditions, this will inevitably
lead to an increasingly frequent application of
progressive coiled tubing technologies.

THE MARKET IS GROWING

As a consequence, the coiled tubing market remains
one of the most dynamic segments of the oilfield
service market.A reflection of this trend is, in particular,
an increase in the number of coiled tubing units over
the past 10 years, by three times, accompanied by a
faster growth in the number of operations.

Currently, the application of coiled tubing on the



HoAAEPKaHUS OObEMOB
IOOBIYH XOTS OBbI HA
CYILIECTBYIOIIEM YPOBHE
IPUMEHSATD BCE JOCTYITHBIE
METO/BI TOBBIIICHUS
He(TEOTIA4H IJIACTOB
(TTHIT) u uHTEHCU(PUKAITUU
Jo6bram (M), a Taxske
HAPAIMUBATH YUCJIO ONIEPATTUNA
KaIlUTAaJbHOI'O PEMOHTA
ckBaxuH (KPC).

B ux ynciio BXogsar
TOPU3OHTAJIBHOE OYPEHHE,
3ape3Ka HOKOBBIX, B TOM
4HCJIE TOPU30OHTAIBHBIX,

O4JHUM U3 Hanbonee

(BKJIIOYAS BCE OOJIBIINE

00’ bEMBI MHOI'OCTAJUITHBIX
I'PIT), COIAHOKUCIOTHBIE
06pabOTKU IPU3A60NMHON 30HBI CKBAKHUH U T.JI. DTO
B HBIHEITHUX YCJIOBUSIX HEU3OEKHO IIPUBEAET KO
BCe 60J1€€ YACTOMY IPHUMEHEHUIO IIPOTPECCUBHBIX
KOJITIOOMHT'OBBIX TEXHOJIOTU.

PbIHOK PACTET

Kaxk ciieicTBU€E, pIHOK KOJITIOOUHIA OCTAETCS
OJHHM U3 HAauOoIee
JUHAMHYHBIX CETMEHTOB
PBIHKA HE(PTETPOMBICIIOBOI'O
cepBuca. OTpaKEHUEM TON
TEH/CHIIUU SABJISECTCS, B
YACTHOCTH, POCT KOJIMYECTBA
yctaHoBok 'HKT 3a nocnennue
10 et npuMepHO B TpU
pa3a, COnPOBOXAABIINUHICS
ONEPEXKAIONIUM POCTOM YUCTIA
Oonepanuun.

B nacrosamee Bpems
MNPUMEHEHHUE KOJITIOOUHTA
Ha POCCUUCKOM DBIHKE BO
MHOT'OM C(POKYCHPOBAHO Ha OCBOEHHUH CKBAXKUH
nocJie I'PITu 35C, 06paboTke Npu3aboMHON
30nHbI (OI13) u page sugos KPC, nposenennn
I'PIT 1 mHOrocragurinoro I'PIT (MI'PIT) Ha HOBBIX
ckBaknHax. Mcnmonb3osanue 'HKT B gpyrux
CETMEHTAX ABJIAETCA JOCTATOYHO OTPAHUYEHHBIM (32
UCKIIOYEHUEM «CypryTHE(TEra3a»), 4T0 OCOOEHHO
3aMETHO B CPDABHEHNH C MEXKYHAPOAHBIM OITBITOM, B
nepsyio odepeab B CIITA u Kanaze.

BocTpe60BaHHOCTD KOITIOOUHTA TOATBEPKAACTCS
ysenndenuem onepanuii ¢ 'HKT u noasinennem
HOBBIX HOJIPAJYUKOB HA OTEYECTBEHHOM PBIHKE
KONTIOOMHTA. Hapagy ¢ 9TuM HabIogaeTca
TPaHC(HOPMALIHA COCTABA YCJIYT, TAK KAK CTPYKTYpa
BBO/IA CKBAXKWH JIPENUPYET B CTOPOHY CJIOKHBIX
MHOT'O30HHBIX 3aKAHYMBAHUM. B pesynbrare cdepa
NPUMEHEHHUS KONTIOOMHTA PACHIUPAETCA 32 CIET
HCIIOJIb30BAHUA BHYTPHUCKBAKMHHBIX IPUOOPOB U
WHCTPYMEHTOB I 3aKAHYHMBAHUA CKBAKWH, CITYCKa
32060MHBIX JBUTATEJICH U T.JI.

B 2016 roay u B iepBoit nososuHe 2017 rofa poIHOK
KOJITIOOHMHI'A (POPMHUPOBAJICS IO, BO3ICHCTBUEM }

completions.

PbIHOK KONTIOOMHra ocTaeTcs

OVHAMUWYHbIX CErMEHTOB PbIHKA
HedTeNnpPOMbIC/IOBOIro cepBuca.
OTpaxeHnem 3Ton TeHAEHLUUN
ABNAETCA POCT KONMYyecTBa
yctraHoBok HKT 3a nocnegHue
10 neT npuMmepHO B TpU pasa.

The coiled tubing market
remains one of the most dynamic
segments of the oilfield service
market.A reflection of this trend
cTBONOB, ruApopaspsis wiacta 1S AN increase in the number of
coiled tubing units over the past
10 years, by three times.

There is a transformation .
of the service mix, as the

structure of well input drifts
toward complex multi-zone

Russian market is largely focused on the
development of wells after fracturing
and side-tracking, treatment of the
bottomhole zone and a number of types
of major workover, hydraulic fracturing
and multi-stage hydraulic fracturing at
new wells. The use of coiled tubing in
other segments is rather limited (with
the exception of Surgutneftegaz), which
is especially noticeable in comparison
with international experience, primarily
in the USA and Canada.

The demand for coiled tubing
is confirmed by an increase in CT
operations and the emergence of new
contractors in the domestic coiled
tubing market. Along with this, there is
a transformation of the service mix, as
the structure of well input drifts toward
complex multi-zone completions. As a result, the field
of application of coiled tubing extends due to the use
of downhole tools and tools for completing wells,
lowering mud motors, etc.

In 2016 and in the first half of 2017, the coiled
tubing market was formed under the influence of the
following factors:
* Maintaining and strengthening

PROSPECTS

Habn tOAae€TCA TPa HCCI)Op Maumna  ne position of coiled tubing in those
CcoCTaBa ycnyr, Tak Kak

CTPYKTypa BBOAA CKBAXWH
ApendyeT B CTOPOHY COXHbIX
MHOFO30HHbIX 3aKaHYMBaHWIA.

segments where coiled tubing due to
technological advantages has proved
to be an important factor in increasing
operational efficiency, in particular, in the
well development and major workover;
Complication of well design and
development of new oilfield service
technologies using coiled tubing - this
led to an expansion of coiled tubing
application;
* Increase in the fund of horizontal
wells and operations on it;
* At the same time, the relatively high cost of coiled
tubing services and a certain dependence on
imported components acted as a limiting factor.

THE GROWTH EXISTED,
EXISTS AND WILL EXIST

The analysis has shown that during 2010-2016 the
number of operations using coiled tubing increased by
63%, from 10.1 thousand in 2010 to 16.3 thousand per
year in 2016 (see Figure 1). At the same time, the major
part of the iwork was accounted for by such operations
as bottomhole treatment, development of newly
drilled wells and hydraulic fracturing. The main driver
for the growth of coiled tubing operations in Russia
was the operations of the hydraulic fracturing / multi-
stage hydraulic fracturing in new wells (operations
using coiled tubing under hydraulic fracturing
increased by 14%, MSHF — by 44% compared to 2015),
positive growth in CT operations was also observed
in the conduct of side-tracking and bottomhole
treatment (the cumulative share of these operations
in the total coiled tubing market in 2016 was 43%).
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In 2016, the following
operations using coiled tubing
were the most in demand

CJIEAYIOMUX (PAKTOPOB:
* COXPAaHEHUS U YKPEIUICHUS TO3UIIUN
T'HKT B T€X CErMEHTAX, IJI€ KOITIOOUHT

MMaBHbIM ApanBepOM poCTa
KONTIOOMHIOBbIX Onepaumin

32 cuer rexHonornyeckux npeumymecrs B POCCUM BbICTYMIN (Figure 2):

3aPEKOMEH/IOBAJI C€OSI KAK BA’KHBIH onepaunn rPI/MIPM ¢ bottom hole treatment — 40%
(HpaKTOP NOBBIIICHU S ONIEPAITUOHHON Ha HOBbIX CKBa)>XMHaX. of the total number
3(PHEKTUBHOCTHU, B YACTHOCTH, IPHU ) . of coiled tubing operations
ocsoeHuu u KPC; The main driver for the (6,5 thousand operations);

* YCTIOKHEHUS KOHCTPYKITUH CKBASKUH growth of coiled tubing * hydraulic fracturing and MSHF
Y PAa3BUTHE HOBBIX He)TECEPBUCHBIX ope rations in Russia was the operations — in aggregate 28%
TEXHOJIOT'UH C UCIIOIb30BAHUEM ope rations of the hyd raulic (4.6 thousand operations);
I'HKT — 3TO IPUBEJIO K PACHIUPEHUIO fracturin g / multi-sta ge . f:o.mrr.nssmnmg and repair of
IIPUMEHEHUS KOJITIOOWHTI ', . . . injection wells (development

e yBeJIMYEHUA (POH/A TOPU3OHTAIBHBIX hyd raulic fracturi ngin new of newly drilled wells) — 10%
CKBAKUH U OTIEPAITHI HA HEM; wells. (1.6 thousand operations);

* IIPH 3TOM B KAYECTBE OI'PAHUYUTEIBHOI'O e preparation and development
(paKTOpa BBICTYIIUIU OTHOCHUTEIBHO BBICOKAS after sidetracking — 4% (0,7 thousand operations);
CTOMMOCTB KONITIOOMHTI'OBBIX YCJIYT U * drilling with coiled tubing (sidetracking, drilling in)
OIIpeEIEHHAA 3aBUCUMOCTD OT UMIIOPTHBIX — 1% (0.2 thousand operations).

KOMILJIEKTYIOIINX. As of 2016, the key regions for the application
of coiled tubing were Western Siberia (77% of all
POCT BblJ1, ECTb N BYAET operations in the Russian Federation) and the Volga-
Kaxk rmokasas ananus, B reueHue 2010-2016 Ural (18%) (see Figure 3). This is due to the growing

Ir'OJJOB KOJIMYECTBO OIlE€PALUii C IPUMEHEHHUEM number of wells in the fields in the late stages of

KOJITIOGUHTA BEIPOCIIO HA 63%, ¢ 10,1 ThIC. B 2010 operation, where sidetracking and fracturing are being

rozay g0 16,3 teic. B rog B 2016 roay (puc. 1). [1pu carried out to a greater degree.

3TOM OCHOBHA4 10/ Pa6OT NPUXOJUIACH HA TAKUE

orepany, Kak OI13, OCBOCHHMC BHOB POOYPEHHBIX O6pabotka _ Mpoune Bypetine

ckBaKUH U [PIT. [JIaBHBIM J[pafBEPOM POCTA npusaboiHolt Other .. g

KOJITIOGUHI'OBBIX OIIEPAIUi B POCCHU BBICTYITHIN 30HbI 6% 0 TPI/MTPI Ha HOBBIX

Bottom hole 1% CKBaXMHax

onepanuu I'PIT/MI'PIT Ha HOBBIX CKBAKUHAX
(onepannu c npumenenuem 'HKT npu I'PIT Berpocin
Ha 14%, MI'PI1 — Ha 44% B cpaBHeHNH € 2015

rOfIOM), IOJOXKUTENBHBINA pocT onepanuil ¢ FTHKT
TAKKe HAOMO4aICa Tpu nposegennu 35C u OI13

treatment

HF/MSHF on newly
drilled wells

28%

100% = 16,3 ThiC.

MoaroToBKka n

(COBOKYITHAS JJOJI STUX OIEPALIMEL B OBLIEM PhIHKE °”eopa”-"”;' oceoeHme nocne 36C
KOITIO6MHIA B 2016 rogy cocraBuia 43%). 100 A’t:_ 16,3 thousan Well preparation
operations

and development
‘ after sidetracking
3%

BBop B akcnnyaTaumio n

B 2016 roay Hau60s1ee BOCTPEOOBAHHBIMH ObIITH
CAeAyIOIE ONepauy ¢ uCnonab3opanuem F'HKT

(puc. 2):

PE€MOHT HarHeTaTesIbHbIX

18,0 14% CKBa>XWH (OCBOGHMG
) BHOBb NPOOYpPEeHHbIX
160 12% / CKBaXWH)
140 10% Noarotoska u Commissioning and
12,0 ocBoeHue nocne MPM Egpalrl of |njectt|<zcn weIIIs
8% . 9ve opment ot newly
100 . eefeparation and drilled wells)
80 sidetracking after 10%
% fracturing
B0 NcToyHmk: aHann3 RPI
7% 12% Source: RPI analysis
40
20 e Pucynox 2 — JIona omoensHvLx 6U006
0.0 - onepauuii koamioounza é 2016 200y, %
2007 2008 2009 2010 2041 012 243 M4 25 2018 . . .
) oo M Figure 2 — The share of certain types of coiled
_Number?)?gi:::i'ons A:':::ID;:x:IT‘}z" NcTounuk: aHanus RPI tubzng operations in 2016, %
Source: RPI analysis
Pucynox 1 - I'oo060ii 066em onepavuii THERE IS MORE AND MORE
Kxoanmroounza 6 P®D, 2007-2016 20061, mwic. eo. MONEY IN THE MARKET
Figure I1- 77?9 annu-al volume of coiled tubing During 2007-2016 the cost of work with the use
operations in Russia, 2007-2016, thousand of coiled tubing in Russia increased annually. The
units average annual growth rate was 23%. The increase in
¢ QOII3 — 40% OT 0OO6IIETO KOJIMUECTBA OIEPALIHH prices is associated with the use of more expensive
KOITIOOUHTA (6,5 THIC. OTICPALTHIT); equipment, the expansion of the nomenclature of the
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e onepauuu I'PITu MI'PIT — B COBOKynnHOCTH 28%
(4,6 TBIC. OTIEpATTHIT);

* BBOJ B 3KCIUIYATAIIUIO U PEMOHT HATHETATE/IbHBIX
CKBAXXUH (OCBOEHHME BHOBb IIPOOYPEHHDBIX
ckBaKUH) — 10% (1,6 THIC. OIIepariui);

* TIOAIOTOBKA U ocBOeHUeE 1ocyue 3bC — 4%

(0,7 TBIC. OTIIEpATTUIT);

¢ 6ypenue c 'HKT (6ypeHne 60KOBBIX CTBOJIOB,
BCKPBITHE IIPOAYKTUBHOI'O IU1ACTA) — 1%

(0,2 TpIC. OIEpALINIT).

ITo cocTosHuio Ha 2016 Toj KJIIOYEBLIMU
PErHOHAMU IO NPUMEHEHHIO KOITIOOHMHTA
ABJIANNACH 3anagHas Cuoups (77% OT Bcex
onepanuu B PO) u Boinro-Ypai (18%) (puc. 3). 5To
OOYCIOBJIEHO PACTYIIUM KOJIMUYECTBOM CKBAKHUH
HAa MECTOPOXK/IECHUAX HA O3JHUX CTAIUAX
KCIUTYaTAlUH, HA KOTOPBIX B OOJIBIIEN CTENIEHU
TIPOBOJSITCS ONEPAIINU IO 6y PEHHUIO GOKOBBIX
CTBOJIOB U TUPOPA3PbIBA IIJIACTA.

CaMmbIli LOPOrom cerMeHT 3P§11C3UOI? Orf coiled .

onepaumn ¢ THKT - fubing, Which is cause
[P BKNtOYas by the complication of

onepaLun ! the profile of the wells,

MIPI1, Ha HOBbIX CKBa)XMHAaX.

The most expensive segment
of CT operations is fracturing
operations, including MSHF,
on the newly developed

wells.

BocTouHas
Cnbupb Npouve

Eastern Siberia Other
TumaHo-lMeyopa 2% /1%
Timano-Pechora |
2%

Western Siberia

Bonro-Ypan
Volga-Ural ¢
18%

Source: RPI analysis

Pucynox 3 — [Jona nppoeedennuvix onepaiii
Koamoounza 6 pecuonax P® ¢ 2016 200y,

% om cymmapHo20 Koauuecmaea onepavuii
Pucynox 3 — The share of spent coiled tubing
operations in the regions of the Russian
Federation in 2016,% of the total number

of operations

AEHEI HA PbIHKE
CTAHOBUTCHA BOJIbLUE

B Teuenue 2007-2016 roioB CTOMMOCTD PaboT
c npuMeHeHueM 'HKT B Poccum exxerogHo
YBEINYHBAIACh. CPEAHETOJOBBIE TEMIIBI POCTA
COCTABJISIN 23%. POCT 1LI€H CBA3aH C IPUMEHEHUEM
60J1E€ TOPOrOCTOALIETO OOOPYNOBAHMUS,
paCHINPEHUEM HOMEHKJIATYPbl IPUMEHEHUS
KOJITIOOHUHT 2, KOTOPOE BBI3BAHO YCJIOXKHEHUEM
OpPOMUIIA CKBAXKUH, YBEIMYEHHUEM TITTyOHH, JJIMH
OOKOBOI'O U TOPHU30OHTAIBHOI'O CTBOJIOB, MHTEPBAJIOB
PabOTHI C TENEMETPUYECKUMU CUCTEMAMHU U
OPOYUMH (PAKTOPAMU, KOTOPHIE BEJIU K POCTY
Cce6ECTONMMOCTH, 4 TAKKE C UHMISAIUEN, TIPUBEAIICH
K YIOPOXKAHHIO KOMIUIEKTYIONTUX JIJIS1 IPOBE/ICHU S
onepanuii ¢ THKT.

3anapHas CMbupb

the increase in the
depths, the lengths of
lateral and horizontal
wells, the intervals
with telemetry systems
and other factors that
led to an increase in
production costs, as
well as the inflation that led to to a rise in the cost of
components for operations with coiled tubing.

In 2016, the volume of the market for coiled tubing
services in monetary terms amounted to 53.0 billion
rubles. (Figure 4), the annual increase in market
volume in monetary terms increased by 25% compared
to 2015. In comparison with 2015, annual growth was
reduced by 1% (in 2015 it was equal to 26%), despite the
increase in the number of transactions. The slowdown
is caused by the emergence of a large number of new
companies providing coiled tubing services, which,
in order to increase their competitiveness, reduce the
prices for services.

The most expensive segment of CT operations is
fracturing operations, including MSHF, on the newly
developed wells, the volume of which reached 30.1
billion rubles. (57%). The total volume of operations
with CT during major workover amounted to 21.2
billion rubles. (38%). The most costly coiled tubing
segments in hydraulic fracturing were:

» bottom hole treatment — 79 billion rubles. (149%);
» well preparation and development after fracturing —

NcTtoyHuk: aHanu3 RPI

== [0[J0BOM NPUPOCT

7.5 billion rubles. (14%);
L ms
Lt |
- .
T =
i I

I'PM v MIPI Ha HOBBbIX CKB. . MoproTtoeka un ocBoeHue nocne MPI
HF and MSHF on newly Well preparation and development

developed wells after fracturing

- ax
FrA Foed ]

T th E i

MoaroTtoBka 1 ocBoeHune nocne 36C
Well preparation and development
after sidetracking

ons3
Bottom hole treatment

Mpoune

Other =@= Bcero

In total

McToyHuk: aHann3 RPI

Annual growth, % Source: RPIl analysis

Pucynokx 4 — I'o00601i 066em poinKa
Koamroounza é 2007-2016 zodax 6
OCeHeIHCHOM 8bipPadcernuu, Mapo Pyo.

Figure 4 — The annual volume of the coiled
tubing market in 2007-2016 in monetary
terms, billion rubles }
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B 2016 rogy 06'beM PhIHKA KOJITIOGUHIOBBIX
YCYT B IEHEXKHOM BBIPA’KEHUH COCTABUII
53,0 mutpz pyo. (pHUC. 4), TOJOBOM IPUPOCT OObEMA
PBIHKA B ICHEKHOM BBIPA’KEHUHN YBETUYHIICS HA
25% 1o orHowmeHnuIo K 2015 roay. B cpaBHEHNH C
2015 ro1oM roJOBOH NPUPOCT OBLI CHUKEH HA
1% (8 2015 romy OH GbLT paBeH 26%), HECMOTPST HA
YBEJINYEHHE KOJIMYECTBA ONEPAIINIL. 3aMEITIEHUE
POCTA BBI3BAHO MOSIBJICHUEM HOJIBIIIOTO KOJTUYECTBA
HOBBIX KOMIIAHUH, OKA3bIBAIONIUX YCIYTH
KOJITIOOMHI'A, KOTOPBIE /1151 IOBBIIIICHU I CBOCH
KOHKYPEHTOCIIOCOOHOCTH CHUKAIOT IIEHBI HA YCITYTH.
CaMblit JOporou cermenHT onepanuti ¢ F'HKT
— ontepanuu I'PI1, Bkirouas MI'PIT, Ha HOBBIX
CKBA’KUHAX, 06'bEM KOTOPOTO AocTUr 30,1 MipA,
py6. (57%). CoBOKynHBbIN 06beM onepaniuii ¢ THKT
npu KPC cocrasun 21,2 mapg py6. (38%). I1pu
3TOM HauboJee JOPOrOCTOSIIMMU CETMEHTAMH
KonTio6mHra npu KPC ABISINCE:
e OII3 - 79 mupn py6. (14,9%);
* TIOAIOTOBKA U OCBOeHUE 1ntocye I'PIT —
7,5 mupp py6. (14%);
* 3bC (moaroroska K 3bC n ocBoenne
nocse 35C) — 2,3 miupxa py6. (4%).

MEPCIMNEKTNBbI 3SAMAHYMBbIE

Haubosblne NEPCHEKTUBLI PA3BUTHS

He(MTECEPBUCA, II€ IPOTHO3UPYETCA
YCTOMYUBBIA POCT: 3TO —
TOPU3OHTAJIbHBINA (POH/], BKJIIOUAsI OOKOBBIE
TOPHU3OHTAJIBHBIE CTBOJIBL, orieparuu MI'PIT
3BC, TUC, menb@oBble IPOEKTHL. PBIHOK 06/1a1a€T
3HAYUTEbHBIM IIOTEHIIUAJIOM POCTA K 2027 TOAY KaK
B JICHEKHOM BBIPA’KEHUU, TAK U B (PUBUUECKOM.
AHAJIN3 TOKA3BIBAET, YTO B CPESHECPOYHOM
MNEPCHEKTUBE TPOU3OUYT 3HAYUTETIBHBIE
U3MEHEHUS CTPYKTYPBI PBIHKA KOJITIOOWHTI 4.
OsxujraeTcs poct «high-cost» cermenTa, u
MPEXK/E BCETO ITO OYJIET CBA3AHO C POCTOM
onepaumni 6ypenus ¢ THKT (6ypenne 60KOBBIX
CTBOJIOB M BCKPBITUE MPOAYKTUBHOIO ILIACTA),
COIIPOBOXK/JIEHUEM MHOTOCTAAUMHBIX I'PIT 1

1p. VBEIMYeHHE OGHEMOB TOPH30HTANBHOIO POCT obbemoB
rOpPU30HTaNbHOIo bypeHus
npuBegeT K pocTy Yncna
ornepawmmn No UCMbITAHMIO Ha
npuTtok 1 M’C Ha konTiobuHre.

OypEHMS TOBJICYET 34 COOOU POCT YUCIIA
OIEpA U IPHU OCBOEHNH CKBAXXNH, ['TIC
Ha KOJITIOOMHTE, 4 TAKYKE IPUMEHEHNE
HOBBIX TexHonoruu [THIT, nposenenune
KOTOPBIX O0A34TENBHO COIPOBOXKAAETCS
UCHOJIb30BAHUEM «THOKOH TPYOBI».
Konnuectso onepanuii Kk 2027 ropy
BeIpacTeT Ha 63% (puc. 5). JJOKaIbHBIC
MMHUKOBBIE 3HAYEHHN A KOJIMYECTBA ONEPALUIT
OyayT JOCTUTHYTHI B 2019 11 2023 rojax — B
EPHO/] BBOJA KPYIIHBIX MECTOPOK/ICHUH
B bOJIbIIEXETCKOM BITaJUHE, DBEHKUH U HA
1ore nNoayocTposa fAman. B 2024-2027 rogax
OyJIeT OTMEYATBCSI YMEPEHHBIN POCT, YTO CTAHET
CJIEACTBUEM BCE OOJIEE MU POKOI'O UCTIONBb30BAHU S
onepanuil Kontioobunra npu KPC B couetannu
C yBEJIMYEHHEM 4ynciIa onepanuii 36C ¢ Hesbio
MOBBIIICHUS JEOUTA CTAPBIX CKBAXKUH.
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OxwnpaeTcs pocT «high-
cost» cermeHTa, 1 Npexge
BCero 31o byneT cBsizaHO

C pOCTOM ornepaunmn
OypeHus c THKT.

The increase in the volume
of horizontal drilling will lead
to an increase in the number
of operations for testing

the inflow and well logging
operations for coiled tubing.

 sidetracking (preparation for sidetracking and
development after sidetracking) — 2.3 billion rubles.
(4%).

PROSPECTS ARE TEMPTING

The coiled tubing market has the greatest prospects
for development in those segments of the oilfield
service where stable growth is projected: it is a
horizontal well fund, including lateral horizontal wells,
operations of the MSHF, sidetracking, production well
logging, offshore projects. The market has a significant
growth potential by 2027, both in monetary terms and
in physical terms.

The analysis shows that in the medium term there
will be significant changes in the structure of the
coiled tubing market. The "high-cost" segment is
expected to grow, primarily due to the increase in
drilling operations with coiled tubing (sidetracking
and drilling in), support for
multi-stage hydraulic fracturing,
etc. Increasing the volume of
horizontal drilling will result
in an increase in the number of
operations for the development
of wells, well logging on coiled

The " high'COSt" Segment is tubing, as well as the application
expected to grow, primarily of new EOR technologies, the
PBIHOK KOJITIOGMHIAa MMeeT B Tex cermenTax  due to the increase in
drilling operations with
coiled tubing.

conduct of which is necessarily
accompanied by the use of a
"coiled tubing".

The number of operations
by 2027 will increase by 63%

(see Figure 5). Local peak values of the number of
operations will be achieved in 2019 and 2023 — at the
time of the commissioning of large deposits in the
Bolshekhetskaya Depression, Evenkia and in the south
of the Yamal Peninsula. In 2024—-2027, there will be

a moderate increase, which will be the result of the
increasing use of coiled tubing operations in major
workover, combined with an increase in the number of
operations of sidetracking with the aim of increasing
the flow rate of old wells.

In the medium term, the
range of oilfield services
with the use of coiled tubing
will increase. It is predicted
that such technologies as
hydro-sand-blast perforation
during multi-stage hydraulic
fracturing, drilling outmulti-
stage hydraulic fracturing
ports, acid fracturing,
depletion completion, testing
of horizontal wells for inflow,
well-logging operations in
horizontal wellbores will be
widely used.

The increase in the volume of horizontal drilling
will lead to an increase in the number of operations
for testing the inflow and well logging operations
for coiled tubing. As the drilling volumes of low-yield
wells increases, the number of completion operations



B cpe/iHeCpOUHOI IEPCIIEKTUBRE B cBsi3n ¢ pocTtoM cpe,u,He17| on depression will increase.
YBEJIMYUTCS HOMEHKIATYPA FJ'Iy6VI Hbl HOBbIX CKBaYXVH With the complication of
HE(MTECEPBUCHBIX ONEPAIINI C 6y YT BbICOKO BOCTP eboBaHbI completion systems for

horizontal wells, there will
be a growing need for new

ucnonbzosanueM 'HKT. [Ipornosupyercs,
4TO IIHMPOKOE PACIIPOCTPAHCHUEC

PROSPECTS

YHUBepcanbHble

IOJIy4YaT TAKHUE TEXHOJIOIUH, KONTIOBMHroBbIE yCTaHOBKU methods of carrying out
Kax ['TITT npyu MHOTOCTaIUAHOM TAXXEeNoro Kjacca, NO3BONAIOWMNE  repairs using coiled tubing at
I'PIT, pa36bypuBaHue NOPTOB pa ©oTaTb B CKBa)XXMHax various stages of construction
MHOIroCcTagnunHoro I'PIT, KUCIOTHBIA r J'Iy6l/l HOM Jo 5000 m. and development of wells.
Pa3pbIB IJIACTA, 3AKAHYMBAHHEC HA . . It is very likely that with
JEIPECCUU, UCTIBITAHUE FOPU3OHTAIbHBIX In connection with the grOWth the increase in the length of
CKBA’XKUH HA IPUTOK, reO(PU3NIECKUE of the ave rage depth of new horizontal sections, the use of
HCCTIEOBAHMS TOPU3OHTAIBbHBIX CTBONOB \Wells, universal coiled tubi ng coiled tubing with fiber optic
MHOI'OCTBOJIBHBIX CKBAKHH. units of he avy class will be in high cable will become topical. In
. PocT 06bEMOB TOPU3OHTATIBHOT'O deman d, allowin g to work in connection with the growth

YPEHUA IIPUBEAET K POCTY YHCIA of the average depth of new
OIIEPAITNH IO UCTIBITAHUIO HA IIPUTOK wells of depth up to 5000 m. wells, universal coiled tubing
u I'IC Ha konTIoOUHTE. [1o Mepe pocTta units of heavy class will be in
06bEMOB OyPEHUSA MATIOJEOUTHBIX CKBAXXUH OYZET high demand, allowing to work in wells of depth up to
PacTy KOMUYECTBO ONEPALUI ITO 3aKAHYUBAHUIO HA 5000 m.
Jgenpeccud. C yCIOKHEHUEM CUCTEM 3aKAHUYUBAHUA The development of offshore deposits can also
TOPU3OHTAJIBHBIX CKBA’KHH OY/IET BO3PACTATh become a catalyst in the use of coiled tubing units in
NOTPEOGHOCTD B HOBBIX METOZAAX ITPOBEJEHUA block design, mounted on offshore platforms. In Russia
peMoHTOB ¢ npuMeHenreM 'HKT Ha pa3nnyHbIX there is already a similar experience in conducting
3TAIAX CTPOUTEIBCTBA U OCBOCHM S CKBAXKUH. operations with coiled tubing.

Becbma BEPOATHO, YTO C YBETUYEHUEM JIJIUHBI "LUKOIL-Nizhnevolzhskneft" conducted coiled

TOPU3OHTAJIBHBIX YYACTKOB A4KTYaJIbHBIM tubing operations at the deposit named after
craneT ucnonb3osanue 'HKT ¢ Korchagin in a horizontal
OIITOBOJIOKOHHBIM KabesieM. B cBa3n Eype HNE C UCNONb30BaHNEM well with length of more
C POCTOM CpeJIHER ITyGUHbI HOBBIX FHKT 6yaet 3aHnmaTb 10,5% than 5000 m. Gazprom Neft

CKBaKHH OyJIyT BBICOKO BOCTPEOOBAHBI PblHKa KonTobuHra B 2027 rofy. Shelf plans to conduct works
YHHMBEPCAJIbHBIE KOJITIOOMHIOBbIE using coiled tubing in Arctic

YCTAaHOBKH TSKEJIOT'O KJIACCA, D””mg using coiled tmeg will conditions from a platform in

MO3BOJIAIONTHE PAGOTATh B CKBAKIHAX occupy 10.5% Of the coiled wells with horizontal sections
EYGHHOI /10 5000 M. tubing market in 2027. from 850 to 1000 m and in
Pa3paboTka meab@dOBbIX wells up to 3000 m in depth

MCCTOpO)K,Z[CHI/Iﬁ TAKIXXE MOXET CTATh
KaTa/IM3aToOpPOM B MICIIOJIb3OBAHNN KOJITIOOMHT'OBBIX

. TPM/MTIPIM Ha HOBbIX CKBaXMHaxX . MoproToBKa 1 oCcBOEHMe

.. nocne 36C
. O6paboTka Npr3aboNHON 30HbI Well preparation and
Bottom hole treatment development after
| BBO/ B 9KCMNyaTaLMIO Y PEMOHT sidetracking
| HarHeTaTeNbHbIX CKBaXUH BypeHue
Bumes = ms  mm M ms  Em  mm  mw  mm  mm mr (ocBOEHME BHOBb MPOBYpPEHHbIX [ | Drilling
CKBaXWH)
. 3anagHas Cubupb . Bonro-Ypan . TumaHo-MNevopa Launching and repair of . Mpoune
Western Siberia Volga-Ural Timano-Pechora unsettled wells (development Other
of newly drilled wells) ———
BocTouHas Cnbupb [l ('pove perviorel =emBcero Bcero |
Eastern Siberia Other regions In total Egg;g}g%“a noceoeHne Intota
- i o Well preparation and == Tof0B0Mi NpnpocT %
K’#ﬁ:ﬁgpgx?ﬁd’ % development after fracturing Annual growth
WcTouHumk: aHanuns RPI McTouHumk: aHanms RPI
Source: RPI analysis Source: RPI analysis
Pucynok 5 — IIpozno3 onepavuii Pucynox 6 - IIpozno3 oo6s6ema poinka
Koamioounza é 2017-2027 zooax, mwic. eo. Koamioounza 6 2017-2027 zooax, mapo pyo.

Figure 5 — Forecast of coiled tubing Figure 6 — Forecast of the volume of the coiled
operations in 2017-2027, thousand units } tubing market in 2017-2027, billion rubles }
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[IEPCIIEKTHBDbI

YCTAHOBOK B 6JIOUHOM HMCIIOTHEHUU, MOHTHUPYEMBIX
Ha MOPCKUX mIaTdopMax. B Poccuu yxe numeercs
HOJOOHBIN ONBIT TPOBeAeHUs onepanuii ¢ 'HKT.

JTYKOUJT-HUKHEBOIKCKHE(MPTH> TIPOBETA
KOJITIOOMHI'OBBIE ONEPALIMU HA MECTOPOKICHUU
uM. FO. Kopuaruna B CKBaKHMHE C TOPU30HTAJIbHBIM
CTBOJIOM NPOTSZKEHHOCTBIO 6071ee 5000 M. Ta3npom
HEe(TH MENb(» INTAHUPYET IPOBEACHUE PAOOT C
HCIIOIb30BAHUEM KOJITIOOMHTIA B YCJIOBUAX ADKTHKU
C IIaT(POPMBI HA CKBA’KMHAX C TOPU3OHTAJIbHBIMU
yaacTkamu o1 850 10 1000 M 11 Ha CKBAXKMHAX
1yOUHOM 710 3000 M ITO BEPTHUKAIN C OTXO/IAMU Ha
JanbHUE yIaCcTKU 10 7000 M.

COIIaCHO POTrHO3Y, CPEAHETONOBON POCT PBIHKA
KOJITIOOMHTA B IECHEKHOM BBIPA’KEHUH COCTABUT
9% (puc. 6). POCT 06YCIOBIIEH YBETHYCHUEM
KOJIHUYECTBA ONEPALINH, CE6ECTOMMOCTH
OT/ZIEJIBHBIX ONIEPALIUI B CBA3H C IOBBIIIEHHUEM
TEXHOJIOTMYECKOH CIIOKHOCTH, TAKXKE HA
CTOUMOCTbD YCIIYT OYZAET OKA3bIBATD BIUAHHE
YpPOBEHBb MHQIISAIIUU. B CBS3U C JIOKATU3AUEH
MPOU3BOACTBA TMOKUX TPYO BO3MOXKHO HEOOJIBIIIOE
caepkuanue croumoctu onepanuil KPC ¢ THKT,
YTO MO3BOJIUT CAEIATb KONTIOOUHT rpu KPC
00J1e€ KOHKYPEHTOCIIOCOOHBIM B CDABHEHUH C
TpasuMOHHBIMU onepanuamMu KPC. Cambimu
Joporumu onepanuamMu CTanyT MI'PITu I'PIT ¢
ucnonbzopanueM 'HKT, rae cTouMoCTh cEpBUCA
I'HKT B OTAE/IBHBIX CIYYASIX MOXKET IIPEBBIIIATD
20 Mu1H py6s1eit 32 onepanuio. bypenue ¢
ucnonpzopanueM F'HKT 6yger 3anumars 10,5%

pBIHKA KOMTIO6UHTa B 2027 TOfly M3-32 HeGobmoro  ACCO rding to the forecast,

the average annual growth
of the coiled tubing market in ©perationsand high
monetary terms will be 9%.

KOJIMYECTBA JAHHBIX OIIEPAIIMH U BBICOKOI
CTOMMOCTH. BbicOKas ot onepanuii OI13 B
0611eM O6'bEME PBIHKA B ICHEKHOM BbIPAXKEHUN
OO'BACHSETCS IIPEXK/E BCEI'O OONBIINM OOBEMOM
MPOBOJAMMBIX OIEPALUI IPU OTHOCHUTEIBHO
HU3KOH (B cpaBHeHuU ¢ 'HKT nipu I'PIT niu 6ypennn)
CTOUMOCTH.

Bce nepeuncieHHble TEHAEHIIUN CBUAETENbCTBYIOT
O TOM, YTO PBIHOK KOJITIOOUHI'A B CPESHECPOYHOM
MEPCIIEKTUBE CIIOCOOEH MPETEPNETD 3HAYUTEIbHBIE
U3MEHEHMS, B IIEPBYIO OYEPEAD B TEXHOJIOTUIECKOM
JIaHe. B 3TUX yCJIIOBUAX /1J11 KOMITAHUH,
PaboTAIOMMX HA HEM, BA’KHO OKa34ThCA TOTOBBIMH
K HOBBIM PEATNAM, CBOEBPEMEHHO TOBBICHUB
CBOIO KOHKYPEHTOCIIOCOOHOCTD, TEM 6OJIEE UTO

NEPCIEKTUBBI UX KAYT JOCTATOYHO OGIAronpusaTHEIE. ©

CornacHo NnporHosy,
CpeaHerofoBOW POCT PbliHKA  operation. Drilling
KONTIOOMHrra B JeHEeXHOM
BblpaXxeHUn coctaBuT 9%.

with waste on the long sections up to 7000 m.
According to the forecast, the average annual growth

of the coiled tubing market in monetary terms will be

9% (see Figure 6). The growth is due to the increase

in the number of transactions, the cost of individual

operations due
PbIHOK KONTIOOUWHIa B to the increase
CpenHecpoYHol nepcnekTne  intechnological
cnocobeH npeTtepneTb complexity,

and the cost of
3HauYUTENbHbIE U3MEHEHMS, services will be
B MepByto o4epeab B influenced by the
TEXHONIOrMYeCKOM MnaHe. level of inflation.
The coiled tubing market in the ECC ;ﬁgﬁgﬁg? ;tfh

medium term is likely to undergo  the production of
significant changes, primarily in
terms of technology.

ciiled tubing, there
may be a slight
deterrence in the
cost of major workover operations from coiled tubing,
which will make coiled tubing in major workover more
competitive in comparison with traditional major
workover operations. The most expensive operations
will be MSHF and hydraulic fracturing with the use of
coiled tubing, where the cost of CT service in certain
cases may exceed 20
million rubles per

using coiled tubing will
occupy 10.5% of the
coiled tubing market
in 2027 due to the
small number of these

costs. The high share of
bottom hole treatment
operations in the total
market volume in terms of money is primarily due

to the large volume of operations performed, with a
relatively low cost (in comparison with coiled tubing in
fracturing or drilling).

All of the above trends indicate that the coiled
tubing market in the medium term is likely to undergo
significant changes, primarily in terms of technology.
In these conditions for companies working on i, it is
important to be ready for new realities, improving their
competitiveness in a timely manner, especially since
their prospects are quite favorable. ©

AHannTnyecknn otyeT «POCCUINCKUI PbIHOK KONTIOOMHra» BbinyLweH komnaHue RPI.
Mo Bonpocam, cBA3aHHbIM CO CTaTbel 1 OTYETOM, OOpaLlanTecs No TenedoHam:
+7 (495) 502-54-33, +7 (495) 778-93-32, e-mail: research@rpi-research.com

The analytical report "Russian Coiled Tubing Market" was released by RPI.
For questions related to the article and the report, please call:
+7 (495) 502-54-33, +7 (495) 778-93-32, e-mail: research@rpi-research.com

www.rpi-consult.ru
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€ 0CBOEHVE LIENLOA POCCHM W CHI 2018

NPH NOALEPKKE GGHIHHFEM OPTAHW3ATOP & HP' wawrpi-canfarences com
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T IKOHOMMYECKAS 3O@EKTHBHOCTL M TEXHONOrMYECKOE OBECNEYEHME
CNELMANIbHBIW ®OKYC B 2018! LWENb®OBLIX NPOEKTOB B YCNOBUAX CAOKHUBLLEACA LEHOBOM KOHBHOHKTYPbI

1]

[DCyHApCTBEHHBIR OoeoeHKe WenkDa NKHL, 4rona CaHKWAA e FKOHOMUHECKHME W HODMATHERD-
W KOPNOPATHBHLIE APKTWYECKHY M DANEHEAOCTOMHELX HETRra30e0K oTpacny MPAB0ELIE CNEKTH QCBORHUA
NNAHEE N0 PA3BHTHI MORE: NEPCNeKTHRL P@ - nepeLE MTOrY MECTODMKARHHA Ha Wenkge PO,
O LLOPHBIX NPOBKTOR HEqITEra3nHOCHOCTH HMNOPTO3AMELLEHWA Kak G0CTHYL SKOHOMHYECKOR
W CO3OAHWI0 CONYTCTRYIDLLEH MECTOPOMORHAR, DfopynoeaHme SBHEKTHERCCTH NDOBKTOR
WHpACTRYKTYDL ONBIT PEANWZALMA NPOEKTOS, H TEXHONOIHYECKHE DELLEHUA B COBPEMEHHEY
MPOGAEMB! M NYTH WX PELLEHWS ANA PEANHAAUMN WENLHOALIX POCCHACKMX YCNOBMSY
HedTEra20BLIX NPOEKTOR H CHH3MTL DHCKW?

W BEAYILEMY
MEPONPHATHIO
B otPachn,

HIPOKOB e CNUKEPOR
OTPACTIH 3IKCNEPTOR

ﬁ +7 [495) 502 54 33; +7 (495) 778 93 32 @ Konstantinova.Elena@rpi-inc.ru @ www.rpi-conferences.com
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NMPOM3BOACTBA Y)Ke Ha pbmmi; ==
st Quality CT Made in Russm "f >
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CBepmuiIoCs!

ITopg 3anasec 2017 ropa, 22 nexkabpsi, B OCOH6OMU
3KOHOMHUYECKOH 30HE «Y3/I0Bas» B TYIbCKOIM OONIACTH
OBLIO TOP;KECTBEHHO OTKPBITO HOBOE NPEATIPUATHE
KOMITAHUH «DHTenbccnenTpyomamnn (ESTM), koTtopoe
OyZET CIETUATU3UPOBATHCS HA BBIITYCKE THOKHUX
HACOCHO-KOMIIPECCOPHBIX TPYO.

ITpOU3BOACTBO COYETAET B CE6E MEPEIOBLIE
TEXHOJIOTUU U TEXHUYECKU KOMIIETEHTHBINA IEPCOHAIL.
IIpON3BO/ICTBEHHBIC IJIOMA/ITN COCTABIIOT 15 000 M3,
Ha npeanpusaTum yCTaHOBJIEHBI COBPEMEHHBIE
4BTOMATU3UPOBAHHBIE IPOU3BOJCTBEHHBIE JIMHUH.
3aBoj 6yaeT BeinyckaTb THKT guamerpamu ot 254 MM
210 88,9 MM 1 yinHOI 10 9000 M, COOTBETCTBYIOLIUE
MEXAYHAPOAHOMY CTaHAapTy API 5ST B Poccum.

CHUMBOJIMYECKUHN 3AITYCK 3TOI'O
BBICOKOTEXHOJIOTUYHOT'O MTPOU3BOCTBA IPOU3BEU
ryb6epHatop Tynbckoit obmactu Anekceit JIoMuH,
3aMECTUTEJIb MUHHUCTPA 3KOHOMUYECKOTI'O pa3BuTus PO
A3zep TanblOOB, reHepanbHbId AUPEKTOP OO0 «ESTM»
Omurpuii Konocos.

I'y6epuaTop Tynbckoi o6actu Anekceit JJoMuH
B CBOEM IPUBETCTBEHHOM CJIOBE MOJUYEPKHYIL:
«YHUKAJIbHAS IPOAYKLIMA 1T HE(PTEra30BOM
MPOMBIIIJIEHHOCTHU 6y[IET IPOU3BOJUTHCA B Poccun
BIIEPBBIE. DTO UMIIOPTO3AMEIIEHHE B YUCTOM BUJIE.
OO6BbEMBI BBIITYCKA PAKTUYECKH OJTHOCTBIO TOKPBIBAIOT
NOTPEOHOCTH OTEYECTBEHHOT'O PBIHKA».

I'enepanbhbiit gupekTop OO0 «ESTM» IMUuTpHUil
Konocos 03By4un BliedaTIAomue HUMPLL: «O6beM
UHBECTUIUI B IPOEKT — 1,8 Muipz py6Jieii, CO3/JaHO
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Off we go!

The end of 2017 saw the Grand Opening of a new
company when ESTM LLC was launched on December
22 in Uzlovaya Special Economic Zone, Tula Region, to
manufacture Coiled Tubing.

The company employs state-of-the-art technologies
and highly competent and experienced personnel. With
the manufacturing facilities of 15,000 m3, the CT plant
has cutting-edge automated production lines. ESTM will
be producing Coiled Tubing ranging from 1” to 3 1/2”
in size, up to 9,000 m (30K ft) long. All the strings will
be designed, manufactured and tested to the industry
standards in full compliance with API 5ST.

The symbolic START button of this high tech
manufacturing plant was pushed by Alexey Dyumin,
Governor of the Tula Region, Azer Talybov, Deputy
Minister of Economic Development of the Russian
Federation, and Dmitry Kolosov, ESTM Director General.

According to Alexey Dyumin, Governor of the Tula
Region, “It is the first plant in Russia to make this unique
product for the oil and gas industry. That is what we
talk about when we talk about import substitution. The
manufacturing capacity of this plant at the moment can
meet the needs of the domestic market.”

Dmitry Kolosov, ESTM Director General, says,

“With the annual production capacity of 9,000 tons,

the amount of investment in the project was over

1.8B rubles (830M), and we have generated 40 highly
qualified jobs. We are aiming at completing the
certification process and testing the strings in oil and gas
fields within the next four months. Then, we will step




40 BBICOKOKBAJIM(PUITUPOBAHHBIX PAOOUUX MECT,
IUTAHUPYEMAsi MOIITHOCTB IIPOU3BOACTBA — J0 9 THIC.
TOHH B I'OJl. B TeU€HME YETBIPEX MECALIEB TPOAYKIIUS
OPOUAET CEPTU(PUKALIMIO, A TAKKE UCTIBITAHNA HA MECTAX
HedTe- U ra30100bIYU. 3aTEM IEPEUAEM K YBETUYEHUIO
MIPOU3BO/ICTBA, OO'bEMBI BBIITYCKA YABOSATCS. BBIXOZ

B CEPUIHBIN OObEM TPOU3BOACTBA 3AIVIAHUPOBAH

HE IMO3/IHEE NTEPBOro KBapTana 2018 roga». OH Takxke
06pATHJI BHUMAHHUE HA TO, YTO B OJIMIKANIITNE OIT'OfA
OPENPHUATUAE INTAHUPYET HAYATh SKCIIOPTUPOBATH
CBOIO IPOAYKIINIO, THTEPEC K KOTOPOHU YKE NMPOSABUIH
MOTEHIIMAJIBHBIE TOTPEOUTENN B Cay[JOBCKOM APaBUH,
Hpane, Cupuu, Ajokupe, PyMbIHUN.

3aMeCTUTENIb MUHHUCTPA SKOHOMHUYECKOT'O
passuTusa PO Azep Tamabpl60B OTMETHII PAOOTY PETUOHA
IO CO3JJAHUIO GJIATONIPUSTHOU OU3HEC-CPE/IbL.
Pe3ysibTaTOM 3TOM JEATE/IbHOCTU CTAJIO OTKPBITHE
MEPBOTO MPEANPUATHA B OCOOON IKOHOMUYECKON
30He. [IpuyeM NpOU3BOJIUTH OHO OYIET IPOLYKITHIO,

HE UMEIOIIYIO aHAJIOI'OB B HAIIEeH cTpaHe. OH TaKKe
MOJYEPKHYJL, YTO OCO6AST SKOHOMHYECKAS 30HA JJAET
OOMNBIINE NEPCIEKTUBBI PETUOHY 34 CYET BBITOHOTO
PaCIIONOXKEHUA U CO3/[JABAEMBIX KOM(POPTHBIX YCIIOBUH
JUI BTMBAHW S MHBECTULIUIL

CornmameHnye O peajn3aliui HHBECTIIPOEKTA
O CTPOMUTENBCTBY 3aBO/Id THOKUX HACOCHO-
KOMITPECCOPHBIX TPYO OBIIO ITOATIUCAHO C
MPAaBUTEIBCTBOM PErMOHA HA MEXIYHAPOJHOM
WHBECTUITHOHHOM (popyme «Coan-2016».

Kyphnai «Bpems kontiobunra. Bpems I'PIT»
BHUMATEJIBHO CJIEAWII 324 PA3BUTUEM 3TOTO, O€3
MPEyBETUYECHUS, ATTOXATBHOTO MPOoeKTa. B Hosiope 2016
roga Ha 17-1 MexX1yHapOAHOM HAy YHO-TIPAKTUYECKOM
KOoH(pepeHumu «KonTrobuHrossle TexHonoruy, I'PI1,
BHYTPUCKBAXKUHHBIE PAOOTHI» O IPEACTOAIIEM OTKPBITUH
3TOI'O MHOT'OO6EIAIOMIETO ITPOMU3BOACTBA CEHCALTMOHHO
OOBABIII TEXHUUYECKUH JUPEKTOP OO0 «@pak/xer-
Bonra» PU. Ennkees. POBHO rojt Ha3a B UHTEPBBHIO
sKypHany («BK> Ne 59, mapT 2017 rofa) OH aHOHCUPOBAJ
3TO COOBITUE: «PBIHOK JK/ICT KAUECTBEHHYIO I'MOKYIO
TPYOY C BLICOKMM PECYPCOM M HEBBICOKOI CTOMMOCTBIO.
Benb 0/1Ha M3 KPYIIHBIX 3ATPATHBIX ITO3ULIUH — 9TO
rubKas Tpybda: ee IpUOOPETEHUE U AMOPTHU3ALI M.
O11eHUB BCE 3TH (PAKTOPEHL, B 2015 rojly pyKOBOJICTBO
KoMNaHUU «Ppak/xeT-Bora» NpUHSIIO pelueHue
OPraHNU30BATh [IPONU3BOCTBO TMOKOH TPYOBI CTAHAAPTA
API 58T B Poccuu. B 2016 rosiy Ha4aTO CTPOUTEIHCTBO }

up the production to double the output. And the series
production is scheduled in the first quarter of 2018.”
Kolosov also noted that the company has already been
contacted by potential customers from Saudi Arabia,
Iran, Syria, Algeria and Romania, and it is planned to
export the first strings within half a year.

Azer Talybov, Deputy Minister of Economic
Development, has praised the region for developing
favorable business environment. As a result, the first
manufacturing plant was set up in Uzlovaya Special
Economic Zone. ESTM will be making products that
have no parallel in Russia. Deputy Minister Talybov also
emphasized the significant advantages Uzlovaya offers
to its residents as a transportation hub and a special
economic zone, thus ensuring favorable investment
conditions and bringing in business into the region.

The Agreement on the Investment Project was signed
at Sochi-2016 International Investment Forum between
ESTM and the Government of the Tula Region, which
marked the initial stage of the CT manufacturing plant
construction.

Coiled Tubing Times has been keeping a close eye
on the progress of this project that has ushered in a
new CT era in Russia. This longed-for project was first
sensationally announced by Ravil Enikeev, FracJet-
Volga Technical Director, in November 2016 at the 17
International Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference. Later, in an interview
to CTTimes (Issue No. 59, March 2017), Enikeev said,
“The market is looking for high quality tubes with a
long service life and low cost. After all, one of the most
expensive items is the coiled tubing: its purchase and
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TPYOHOT'O 32BOJJa HA TEPPUTOPUH OCOOOIH
3SKOHOMMHYECKO! 30HBI «Y3JI0Bas1» B
Tynbckort 06macTu. IIaHOBOE HAYATIO
BBIITYCKA TPOJYKIIUH — YETBEPTBIN KBAPTAI
2017 roma. MOIHOCTB NEPBOM OYEPENU
OPENPUATUS IPH OGHOCMEHHOM PEXUME
MOJIHOCTBIO 3AKPOET MOTPEOHOCTHU
POCCUHICKOT'O PBIHKA. /IByXCMEHHBIH
PEXKUM PAOOTHI HIO3BOJIUT OOECTIEYUTD
ppiHKU cTpaH CHI. Bropas ouepenb gact
BO3MOKHOCTb OXBAaTUTb IHJIUIO U CTPAHBI
bmxkHero Boctoka.

Pan maTepranos HoMepa «<BpemeHu
KoNTIO6UHTa. Bpemenu I'PIT», KOTOPBIH
BBI IcpyKUTE B pyKax (Ne 63), MOCBsAIICH
OTKPBITHIO 3aBofia ESTM. Ha ¢. 6671
B MHTEPBBIO «MBI 6yZIEM CTPEMUTBCS
BbITYCKaTh HKT BBICOUAMIEro Ka4eCTBA>
HAa BOIIPOCHI XKYPHAJIA OTBEYAET
PP. Canpees, JUPEKTOP MO MPOJAKAM

000 «»CTM». TpaagnuIIMOHHYIO pyOpUKy «Kpacora
MECTOPOXK/JEHUI» B 3TOT Pa3 MBI 3AMEHIIN HA «COOBITHE>
(€. 90-93), rae pasMeCTHUIN NOAPOOHBIN PENOPTAXK O
(peepruueCcKOM COOBITHH — TOPXKECTBEHHOM OTKPBITUHA
HOBOTI'O BBICOKOTEXHOJIOTHYHOI'O IPEAIPHUATHSA, KOTOPOE,

YBCPCHBL, IPUYMHOXHUT CUJIbI 1 BOSMOKHOCT!
HCCDTCFHSOBOFO cepBuca.

AHAJMTHYECKAA I'PYIIIA JKyPHaIa «<BpeMsa KOJITIOOHHTA.

Bpema I'PII»

HALLA CMPABKA

3aBopg «ESTM» cran nepBbiM NPOM3BOACTBOM,
oTKpbITbIM B O33 «Y3noBas».

033 «Y3noBasi» co3gaHa B anpene 2016 roga
1 pacrnosiaraeTcs B HEMocpeaCcTBEHHOMN
©1130CTV OT O AHONMEHHOTO MHIYCTPUANBHOIO
napka. Ee obuias nnowagb coctaBnsieT
471,5 ra. 033 HaxoauTCa Ha NepecevyeHumn
(egepanbHown aBToMarncrpany 1 Joporu
Tyna — HoBOMOCKOBCK, BONM3U NpoxoauT
XenesHogopoXHas BeTka. [lo 2018 roga 3a
cyeT cpeacTB GropxeTa Tynbckor obnactu
OyneT 3aBeplUEHO CcO3aHMe OOLEKTOB
VH)XEHEPHOW, TPAHCMOPTHOM, COLIMANIbHOM U
VMHOW MHGpaCcTPyKTYypbl. NpeaBaputenbHbIn
0bbeM MHBECTULINI B CO3AaHMe BHELLHEN U
BHYTpPeHHeN nHdpacTpykTypbl 033 «Y3n0Bas»
oLeHuBaeTcs B 3,486 mnpa pybnei. B oteeT
TYNbCKWME BNACTU PAcCYUTBLIBALOT, YTO B
onuxarwme 10 NeT pesnaeHTbl UHBECTUPYIOT
B pa3BUTUE CBOMX MPON3BOACTB bonee
17 Mnpg pyonen.

3oHa cneumanm3npyeTcs Ha MHBECTNPOEKTaxX
B cpepe MaLIMHOCTPOEHUS,
MeTannoobpaborku, noructmku, ArK,
CTPOUTENbHBIX MaTeEPUANOB.

Mpu pa3meLleHn NPOM3BOACTB Ha
TeppuTtopumn 033 «Y3noBas» pe3vgeHTam
NpefoCTaBNsSeTCcs LWMPOKNN NepeYeHb
HaNoroBbIX JIbFOT — TAKMX KaK MOHUXXEHHbIe
CTaBKM MO Hanory Ha NpubbIb, Hanory Ha
MMYLLECTBO, TPaHCNOPTHOMY Hasnory. [lencreyet
npoueaypa ceo6oaHON TaMOXXEHHOM 30HbI.
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CornaweHwue o peanusaymm
WMHBECTNpoeKTa Mno
CTPOUTENBLCTBY 3aBOAA
rMOKMNX HAaCOCHO-
KOMMpPeCcCopHbIX TPyO
Obln0 NnoanucaHo ¢
NpPaBUTENLCTBOM PErMoHa
Ha MeXAyHapoAHOM
MHBECTULMOHHOM hopyme
«Coun-2016w».

The agreement on the
implementation of the
investment project for the
construction of a plant for
coiled tubing was signed with
the regional government at
the international investment
forum Sochi-2016.

U POCCUMCKOI'O

depreciation. Having evaluated all
these factors, in 2015 FracJet-Volga
decided to set up the production of
CT to API 5ST standard in Russia.

In 2016, the construction of a mill
started in the Uzlovaya Special
Economic Zone in the Tula region.
The mill will be commissioned in the
fourth quarter of 2017. The capacity
of the first line (one shift) will
completely cover the demand of the

Russian market. Two-shift
operation will allow us to supply
coiled tubing to the CIS markets. The
second phase will make it possible to
reach India and the Middle East.”

In the current issue of Coiled
Tubing Times (No. 63), we offer you
anumber of articles on the ESTM
plant. See p. 66—71 for an interview
with Ruslan Saldeev, ESTM Director

of Sales, titled “We Aim at Manufacturing the CT of the
Highest Quality”. Also, the traditional “The Beauty of
Oilfields” section has been replaced by “Event”

(see p. 90-93) featuring a detailed report on a
magnificent event — the Grand Opening of this new
high tech enterprise that is bound to enhance the

opportunities of the Russian oil & gas service industry.

Analytical Group of the Coiled Tubing Times

OUR REFERENCE

The plant "ESTM" became the first production facility opened

in the SEZ "Uzlovaya".

SEZ Uzlovaya was established in April 2016 and is located in close proxim-
ity to the industrial park of the same name. Its total area is 471.5 hectares.
The SEZ is located at the intersection of the federal highway and the Tula-
Novomoskovsk road, a railway branch is passing by. Until 2018, at the expense
of the budget of the Tula region, the creation of engineering, transport, social
and other infrastructure facilities will be completed. The preliminary invest-
ment in the creation of the external and internal infrastructure of the
SEZ Uzlovaya is estimated at 3.486 billion rubles. In response, the Tula au-
thorities expect that in the next 10 years, residents will invest more than
17 billion rubles in the development of their production facilities.

The zone specializes in investment projects in the field of mechanical engi-
neering, metalworking, logistics, agro-industrial complex, building materials.

When placing production in the territory of the SEZ Uzlovaya, residents are
provided with a wide range of tax benefits - such as lower rates for income
tax, property tax, transport tax. There is a free customs zone procedure.
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'PIl B koMmnaHum «benopycHedTb»
Hydraulic Fracturing in Belorusneft

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Iennc SAKPY KHBIH, Haua TbHHUK OTHE/IA CTPOHTEJBCTBA H PEMOHTA CKBAKHH YIIPABJICHUA CKBAKHUHHBIX TEXHOJIOTHH
u cepsuca PYII J10 «<beopycHeTh>

Denis ZAKRUZHNY, Head of the Well Construction and Workover Divisionof the Well Technologies and Services Department
at RUP PO Belorusneft

Hcropus I'PIT ceonmu cutamu B PYII
«[IpON3BOACTBEHHOE OOBEAUHEHUE «BeEIOPYyCHEDTD,
B OOIIEM-TO, HE TAKas JJIMTEIbHAS, €CJIU CDABHUBATD
C TPAAUIIMOHHBIMH HE(PTECEPBUCHBIMU PETMOHAMH
— 3anmagHor Cubupeio u CeBEPHOI AMEPUKOH, U
HacuuTeiBaeT 1nib 10 net (2008-2018). OgHako
Y2KE CEMYAC MOKHO CMEJIO 3AABUTD, UTO 34 9TU
TOZIbI MBI IPOILIN OOIBIION IYTh B 3TOH OTPACIH
HE(PTECEPBUCHBIX YCIIYT.

Bosbas BApUaTUBHOCTD I€OJIOIMYECKUX YCIOBHUH
Ha MECTOPOXK/EHUAX Pecriyonuku benapyce, a
TAKXXE Pab0TA B PA3TUYHBIX HEPTETrA30HOCHBIX
peruonax 6JIMKHEro 3apyoexbsa (Poccus, YkpanHa)
O6YCIOBUIN HEOOXOAUMOCTb IPUMEHEHU A
Pa3HOOOPA3HBIX TEXHOJIOTMUYECKUX MOAXOOB K
nposeneHuio I'PIL. Tak, HapAAY € KITACCUYECKUMU
pa3pbIBAMU HAYAIU IIPUMEHATBCA 60see
IPOI'PECCUBHBIE U CUTYATHUBHBIE IOAXOAbI — A30THO-
nennble I'PIT; ToMHTEPBAJIbHBIE PA3PbIBBL; KUCJIOTHBIE
I'PIT ¢ mpONIIaHTOM; UICKYCCTBEHHOE YIIPABJICHUE
(PUIBTPAUEN )KUJIKOCTH PA3PbIBA U OTPAHUYEHHNE
pocta TpemuH I'PIT B BEICOTY; MOA(DHUKAIINA
KHCJIOTHBIX cOCTAaBOB 1A KI'PI1 € 11ebio nnpuiannsa
UM CAMOOTKJIOHSIOIMNXCA CBOMCTB U MHOTI'OE JJPYTO€.

Kak n3BecTHO, B benlapycu npesajimpyior
3aJIEKM HE(PTU B KAPOOHATHBIX (DOPMALTHAX.

Jonras uCTopus paspadboTKU U 3HAYUTE/IbHAA
BBIPAOOTAHHOCTD 34ITACOB, 4 TAKXKE OTCYTCTBHE
cucteMmbl [1I1/] Ha MHOTHX 3271€KaX IIPUBEIN

In general, the history of independent sevice of
hydraulic fracturing in RUP "Production Association"
Belorusneft is not long as compared to the traditional
oilfield services regions — Western Siberia and North
America; it 1asts only 10 years (2008—-2018). However,
even now we can safely say that over the years we have
come a long way in this industry of oilfield services.

The great variability of the geological conditions in
the deposits of the Republic of Belarus, as well as the
operations in various oil and gas regions of the near
abroad (Russia, Ukraine), necessitated the application
of a variety of technological approaches to hydraulic
fracturing. For example, along with classical
technologies more progressive and situational
approaches began to be applied — nitrogen-foam
fracturing; interval fracturing; acid fracturing with
proppant; the artificial control of the filtration of the
fracturing fluid and the restriction of the growth of
fracture height; modification of acid compositions
for acid fracturing in order to give them self-diverting
properties and much more.

As is known, in Belarus most of o0il deposits
are in carbonate formations. The long period of
development and the significant depletion of
reserves, as well as the lack of pressure maintenance
system in many deposits, led to a significant decrease
in reservoir pressure. Under such conditions,
stimulation through the classical acid fracturing does
not provide the desired increase in well production

nal(uuu «BK». KomnaHusa «benopycHedTb» ctana

no e,u,MTeneM Intervention Technology Award — 2017 B
HOMVIHaLLI/IVI «Jlyywas He3aBUCKMMas cepBUCHas KOMMaHWS B

obnactn nposeaeHus MPM B Poccnm». CneupanbHas npemust

PO CC I /] H Intervention Technology Award 6bina yupexaeHa B 2014 rogy
POCCMICKUM OTAeNneHnem AccoLmaumm cCneLmanmcToB rno
KONTIOOMHIOBbLIM TEXHONOMNSIM 1 BHYTPUCKBAXXUHHbIM paboTam
(ICoTA-Poccums) n aBnseTcs pocCMMCKON BepCcUen NpemMmm, BpydaemMor aMepuKaHCKUM
otgeneHnem ICoTA Ha exerogHowm kKoHdbepeHuum B ByaneHpace (CLUA, wrat Texac). 3Tomn

nyonunkauven Mbl HA4YMHaEeM LIMKN paccka3oB O KOMMaHUsIX — naypeatax Intervention

Technology Award.

From the editorial board of the CT Times Jornal. The Belorusneft company won
the Intervention Technology Award — 2017 in the nomination "The best independent service
company in the field of hydraulic fracturing in Russia”. The special Intervention Technology
Award was established in 2014 by the Russian branch of the Intervention and Coiled tubing
Association (ICoTA-Russia). It is the Russian version of the award given by the American branch
of ICoTA at the annual conference in Woodlands (Texas, USA). With this publication, we begin
a series of stories about companies — winners of the Intervention Technology Award.
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K CYILLIECTBEHHOMY CHHDKEHUIO IJIACTOBOI'O
JaBJIEHU. B TAKUX yCIIOBUAX [IPOBEAECHUE
UHTEHCU(PUKAITUU TOCPEJICTBOM KJIACCUYECKOT'O
KI'PIT HE JaeT KETAEMBIX IPUPOCTOB JICOUTA
CKBA’KUHBL B 3TOM CBA3U HA MECTOPOXAEHUAX PYTI
«[IpON3BOJACTBEHHOE OOBEJUHEHUE «BETOPYCHEPTD>
¢ KoHI1a 2014 roj1a Ha4YaIu MHUPOKO IPHUMEHATHCS
KT'PII ¢ 3aKkperieHUueM IIPOTPABJICHHOI'O KUCIOTOM
IIyCTOTHOI'O IPOCTPAHCTBA IIPONIIAHTOM. DTa MEPA
HAIIPABJIEHA HA HEJOIIYIIEHUE CMBbIKAHUS TPELINHDI
OCJIE PACTIPEAECTICHUS U30BITOYHOTO IABJICHUS OT
KTI'PIT B yCJIOBUAX HU3KOI'O IUIACTOBOI'O ABJICHU .
Kak 11oKa3pIBa€T IEPBUYHBIA AHAJINU3 ITOJIYYEHHBIX
PE3YJIBTATOB, JAHHOE TEXHOJIOTMYECKOE PELICHUE
B YCIIOBUSIX 6ETIOPYCCKUX MECTOPOXKICHUM
B OOJIBIIIMHCTBE CIy4Y4€B UMEET JIYUIITYIO
3(POEKTUBHOCTD B CPABHEHNH C KJTACCUYECKUMU
KHCJIOTHBIMHU Pa3pPbIBAMU. B HACTOAIEE BpEM A
cnenuanuctamu betHUTTW e T BeAyTCA
UCCIENOBAHUS C LIEJIbIO Pa3pa00TKU HOBBIX
«YMHBIX>» KUCJIOTHBIX COCTABOB, 4 TAKXE
TIPOBOJATCA IIPOMBICJIOBBIE UCTIBITAHUSA PA3TUNYHBIX
MOAN(DPUKAITUNA TEXHOJOTMYECKOH CXEMBI 3aKAYKH
KT'PIT ¢ IpOIMIaHTOM.

IlocnegHye HECKOIBKO JIET IVIABHBIM U,
IPU3HATBCS, HAUO0IEE CIOKHBIM 34 BCE BPEMSI
HanpasienueM passurud I'PIT B benapycu asisaercsa
OCBOEHHE C NTOMOIBIO MI'PIT HETPAAUITMOHHBIX }

Hapsgy ¢ knaccnyeckmmm paspbiBaMu Hadanu
NPUMeHATbLCA bonee NporpeccuBHbIE U
CUTyaTUBHbIE Nogxoabl —a3oTHo-MNeHHble [Pr1;
NOWHTepBasibHble Pa3pblBbl; KUCNOTHbIE [Pl

C NPONMaHTOM; MCKYCCTBEHHOE yrpaBfieHne
(pmnbTpauymen XXnaKocTm paspbiea u
orpaHun4yeHue pocta TpewuH Pl B BbICOTY;
Moandukaumsa KUCNOTHbIX coctaBos ansa KIPrl
C LleNbio MpUaaHnsa MM CaMOOTKJITOHSAIOLLIMXCS
CBOWCTB M MHOrO€ Apyroe.

Along with classical technologies more
progressive and situational approaches began
to be applied — nitrogen-foam fracturing;
interval fracturing; acid fracturing with
proppant; the artificial control of the filtration

of the fracturing fluid and the restriction of the
growth of fracture height; modification of acid
compositions for acid fracturing in order to give
them self-diverting properties and much more.

rate. In this regard, acid fracturing with fixation of
acid-treated cavity with proppant started to be widely
applied at the fields of RUP "Production Association"
Belorusneft from the end of 2014. This measure

is aimed at preventing the closure of the fracture

after the distribution of excess pressure after acid
fracturing under conditions of low reservoir pressure.
As the primary analysis of the obtained results shows,
in most cases this technological solution has better
efficiency for conditions of Belarusian fields in
comparison with classical acid fracturing. Currently,
specialists of BelNIPIneft conduct research to develop
new "smart" acid compositions and perform field
trials of various modifications of the technological }
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KOJUIEKTOPOB (tight reservoirs). CeruaanucTaMu

PVIT [ IpOU3BOJICTBEHHOE OOBEUHEHNUE
«benopycHe(Th» U3yUYEH U AAANITUPOBAH K YCJIOBUAM
Benmapycu MexX1yHApOJHBIH
(POCCUCKUH U
AMEPHUKAHCKUN) OIBIT
OPOBENEHUS TAKUX PAOOT.

Hanbonee cnoXHbim
ABNAEeTCqd oCcBoOeHne

JJ1s Pean3aiuy 3TUX c nomouwbio MIPr1
paboT pa3paboTaHbI HeTpaANLIMOHHbIX
NPUHIMITAAIBHO HOBBIC KONNeKToOpoB (tig ht
SKMAKOCTHU Pa3pbIBa C reservoirs).

IOHM>KEHHOU BA3KOCTBIO U
KapJUHAJIBHO NeEpepadboTaH
TEXHOJOINYECKHIM ITOIXO/T

B CTPEMJIEHUU CO3/JaHUS
PAa3BETBICHHOU CETU TPELUH
B IIOpoAE. B HacToAmee
BPEMS B KAYECTBE METO/A,
orcexkaromero 30Hel I'PIT npyr
OT APYTa, UCIIOIB3YIOTCS
CIIEUATIBHBIE MTIAPOBbIE MHOTOIIOPTOBLIE
KOMIIOHOBKH, HO TAKXK€E ITONYTHO UJIET TPOPA6OTKA
npUMeHEHUs TexHonoruu Plug&Perf. K Tekymemy
MOMEHTY BBIIIOJIHEHO 3 (Bcero 9) onepaumu MI'PIT

B HETPAAUIIMOHHBIX KOJIJIEKTOPAX, [IPU 3TOM

HA KOKJIOU U3 HUX IPUMEHSAINCD PA3JIMYHBIE
TEXHOJIOI'MYECKHE DEMIEHUS C 1IE€JIbIO U3BICKAHUA
OIITHMAJIBHOI'O CIIOCO62 BO3ACHCTBUS HA JAHHBIH BU/T
KOJIIEKTOpa. B 2018 rogy njiaHupyeTCs IPOBEICHUE
€111e OJJHOI'O MHOI'OCTAAUITHOIO PA3PbIBA C
NPUMEHEHHUEM YCOBEPIIEHCTBOBAHHOM KOMITOHOBKH.

B 11es1oM Ha CerogHANTHUH A€Hb 32 Bech 10-TeTHUMN
onbIT (2008-2018) paboT B beyrapycu BBIITOTHEHO
6onee 400 onepanuii I'PIT 1 KI'PIT 1o pa3indHbIM
TEXHOJIOTHAM.

OTAeNBHOM INIABOU B UCTOPUH 6e10pyccKOro I'PT1
cTan Bbixo PYIT JIpou3BOCTBEHHOE OObEJUHEHNE
«benopycHedTh> HA MEKAYHAPOAHYIO CEPBUCHYIO
apeny. Bce Hauasiock B KoHIIE 2010 roza, Korga 6L
PEANN30BaH HEOOJIBIION IIPOEKT (4 onepann) B
Bonrorpaackort oonactu PO s komnanuu «PUTOK».
C TexX IOp HAIMMHU 34KA3YMKAMHU [IOOBIBAJIU TAKUE
ruranThl, Kak OAO JIYKOMJI» u ero gouepHee
npepnpustue «PUTOK», TTAO «HK «PocHePTH», ITAO
«YKPrazno0pda», 4aCTHBIE POCCUHCKUE U
yKpanHckue koMnanuu H/TT «HermakoBcKoe»,
000 «Kypasckoe» 1 OO0 «KYB-TA3».
Teorpacdus 3TUX pabOT TAKKE OOIMINPHA
— o1 Pecnty6iinku Komu 10 JIyraHckor
0651acT YKpauHsbl, OT KanHuHrpaaa
Jto YeueHckow Peciybnuku. Bee atu
MPOEKTHI PEATUZOBAHBI COBMECTHBIMHU
YCHJIMAMM CTPYKTYPHBIX ITOAPA3/E/ICHU
PYII JIpOn3BO/ICTBEHHOE O6'bEJUHECHUE
«benopycHeTb» — TAMIIOHA)KHOT'O
ynpasiuenus, bentHUITHuedTs, YITHIINPC,
PYTT, YCTuC 1HEeHTPAIBHOTO allnapara.
CrenuaJuCTel PA6OTAIOT B «OTHON YIIPAYKKE», YTOOI
JIOOUTHCA MAKCUMAJIBHOT'O 715 3aKa34nKa 3ppexTa,
U HEU3MEHHO I10JIy4aI0T BBICOKUE OLICHKU CBOEH
PaboTHI KAK HA TEXHUYECKOM, TaK ¥ NTHXXEHEPHO-
TEXHOJIOI'MYECKOM YPOBHE. Beero ¢ 2010 roga s

The most difficult
was the development
of unconventional
reservoirs ("tight
reservoirs") with
multistage fracturing.
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[eorpacgusa paboTt obwmpHa — ot
Pecnybnukm Komu o JlyraHckom
obnactu YkpauHbl, oT KanuHuHrpaga
Ao YeueHckom Pecnybnuvkn.

These operations cover an extensive
area — from the Republic of Komi to
the Lugansk region of Ukraine, from
Kaliningrad to the Chechen Republic.

scheme of injection of acid with proppant.

For the last several years, the major and, to be honest,
the most difficult area for the development of the
hydraulic fracturing in Belarus was the development
of unconventional reservoirs ("tight reservoirs") with
multistage fracturing. Specialists of RUP "Production
Association" Belorusneft have studied and adapted
the international (Russian and American) experience
of such operations to the conditions of Belarus. To
implement these works, totally new fracturing fluids
with reduced viscosity have been developed and
technological approach has been radically reworked
in an effort to create a branched system of fractures
in the rock. Currently, special spherical multi-port
assemblies are used for isolation of the fracturing
zones from each other. However, the development of
Plug & Perf technology is also in progress. At present
time, 3 (totally 9) multistage fracturing operations
in unconventional reservoirs have been carried out,
and different technological solutions were applied to
each of them to find the best way to stimulate this type
of reservoir. In 2018, another multistage fracturing is
planned with the application of an improved assembly.

In general, for today, over the entire 10-year
experience (2008-2018) of operations in Belarus,
more than 400 hydraulic fracturing and acid fracturing
operations have been carried out with various
technologies.

A separate chapter in the history of the Belarusian
hydraulic fracturing was the expansion of RUP
"Production Association" Belorusneft to the
international service arena. It all began in late 2010,
when a small project (4 operations) was implemented
in the Volgograd region of the Russian Federation
for the RITEK company. Since then, we provided
services for different large customers such as LUKOIL
and its subsidiary RITEK, Rosneft, Ukrgazdobycha,
private Russian and Ukrainian companies of NDP
Chepakovskoye, Zhuravskoye LLC and Zhuravskoye
KUB-GAZ LLC. These operations cover an extensive
area - from the Republic of Komi to the Lugansk region
of Ukraine, from Kaliningrad to the Chechen Republic.
All these projects were implemented jointly by the
structural subdivisions of RUP "Production Association
Belorusneft" —
well cementing
department,
BelNIPIneft, EOR
and workover
department,
Rechitsa
utility vehicles
department and
well technologies
and supervising
department of
the central office.
Specialists work as a team to achieve the maximum
effect for the customer and always receive high marks
on their performance, both at the technical and
engineering-technological level. In total, since 2010,
more than 350 operations have been performed for



33apyOEKHBIX 3aKA3YHUKOB BBIITOJIHEHO
6onee 350 onepalur 1, Kak Uy ceos1 B
benapycu, Hamuy CrienaInuCTbl KaXK bl
Pa3 CTATKUBAJIVCh C HCTPHUBUAJIBHBIMH,
CJIOKHBIMU O6'beKTaMU. JII060T
HOJOOHBIN TPOEKT — 3TO, OE3YCIOBHO,
CBOETO POJia OUEPENHOU BBI3OB U
OTJINYHAA ITKOJIA JJIsI MTHXXCHCPHOT'O
nepcoHata. Tak, Hala KOMITAaHUS
HIMEET ONBIT BINOMHEeHU ['PIT Ha
BBICOKOTEMITEPATYPHBIX CKBAKHMHAX
150-180 °C, ryOOKUX — CBBIIIE 5 KM,
HAa O6'BEKTAX C CUJIBHO PA3BUTOMH
€CTECTBEHHOM TPEHIUHOBATOCTBIO
U PACWIEHEHHOCTBIO pa3pe3a, 4 B
Hayvasie 2015 roga pBajiv ra3oBble
HETPATUITUOHHBIE KOJUIEKTOPHI
pecniyonuku Komu.

O6BEMBI PAOOT MOT'YT ITOKA34ThCA

F.

Hawa komnaHusa nmeet

onbIT BbinonHeHus NPl Ha
BbICOKOTEMMEPATYPHbIX CKBaXXMHaX
150-180 °C, rnybokmx — cBbille 5 km,
Ha 0ObeKTax C CUNbHO Pa3BUTOMN
eCcTeCTBEHHOU TPELLMHOBATOCTbIO

foreign customers and
our specialists have faced
non-trivial, complex

N pac4neHeHHOCTbIO pa3pesa, a B
Ha4vane 2015 ropga psanv ra3oBble
HeTPaANLMOHHbIE KONNEKTOPbI
pecnyonmku Komu.

Our company has experience in
fracturing in high-temperature

wells (150-180 °C), deep wells over
5 km, in reservoirs with highly
developed natural fractures and
high stratification factor. In early
2015, we conducted fracturing in
unconventional gas reservoirs in the
Komi Republic.

objects every time, just

like in Belarus. Of course,
any such project is a kind
of another challenge and
an excellent school for
engineering personnel. For
example, our company has
experience in fracturing

in high-temperature wells
(150-180 °C), deep wells
over 5 km, in reservoirs
with highly developed
natural fractures and

high stratification

factor. In early 2015, we
conducted fracturing in

HEOOJIBIIMMH B CPABHEHHNH C 3a11aJHOM CHOUPBIO,
OJITHAKO SIBJISIIOTCS] BECbM4 3HAYNUTEIbHBIMHU [1JIS1
MacCIITaboB JOOBIYN HEPTHU U I'a34 EBPOIEHCKOTO
peruona PO 1 YKpauHbL

Ha ceroguamnmii fens PYIT dIpon3BoacTBeHHOE
06beHEHHE «besIopyCHEPTH» B CBOEM
PACHIOPSI)KEHHUH UMEECT TPU COBPEMEHHBIX (PJIOTA
I'PIT, COOTBETCTBYIOMUX CAMBIM BBICOKMM
CTAHJAPTAM U TPEOGOBAHUAM K OOOPYIOBAHUIO JJ15
He(dTECEPBUCHBIX PA60T (TA0IL.).

unconventional gas reservoirs in the Komi Republic.

The quantity of operations may seem small in
comparison with Western Siberia, but this is very
significant for the scale of oil and gas production in
the European region of the Russian Federation and
Ukraine.

Currently, RUP "Production Association" Belorusneft
has at its disposal three modern hydraulic fracturing
fleets, meeting the highest standards and requirements
for equipment for oilfield services (Table).
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KoxmgecTBO Ha OZMH ()JIOT, IIT.
HAHMEHOBAHIE Quantity per one fleet, pcs
Name @aor D01 Dot
Fleet Fleet Fleet
Nel Ne 2 Ne3
Hacocnag ycranoska YH 25 (#o 105 MITa) / Pump Unit UN 25 (up to 105 MPa) 4 4 4
VeraHoska cmecuTenbHast YC 600 / Mixing unit US 600 1 1 1
MamrHa MmaHudonb08 MT 4-105, M6, M6-105 / Manifold unit truck MT 4-105, M6, M6-105 1 1 1
CraHuusg KOHTposs 1 ynpasienus CKY 2 / Control unit SKU 2 1 1 1
[MpormanToBos (T-40, T-60) / Proppant truck (T-40, T-60) 1 1 -
Jlenrounsit TpancmopTep TJI 600 / Belt conveyer TL 600 1 - -
VcTaHoBKa pasorpesa TexskuaxkocTei (4,7 MBT) VP4 / Fluid preheating station (4.7 MW) UR4 1
VYcranoska rujparanuonHas HT 25 / Hydration unit NT 25 1
Bynkep s nponmnanTa BIT45 / Proppant hopper BP 45 6
EmMkocTb BepTrkanbHas BXK 60 / Vertical tank BJ 60 6
EmMKoCTh ropusoHTambHas Ha maccu [1C65, [1C50 / Horizontal tank on a chassis PS65, PSSO 21
Vcranosmuk emxkocTeit TH1 / Tank installer truck TN1 1
TpancnopTuposmuk eMkocTeit TH2 / Tank transporter truck TN2 1
EMKoCTh KMCaoTHasA /Acid tank 10
VCTaHOBKA JO3MPOBAHMSI XUMPEATreHTOB (XUM. MantuHa) YXP 6 / Chemicals dosing unit UXR 6 1
B 2018 roay nimaHupyeTCa JOyKOMITIeKTanus MK: Itis planned to complete the MK:
VcTaHOBKA HacocHas YH 25 — 2 mT. Pump unit UN 25 — 2 pcs.
MarmmHa MaHUMOIBIOB M 6-105 — 1 1T, (B3aMeH Manifold unit truck M6-105 — 1 pce (instead of
ycrapesuieit MT 4-105, ot 1). outdated MT 4-105, fleet Ne 1)
Biok MaHudOAbA0B 111 IPIT — 1 1T, Manifold unit for fracturing — 1 pce
VCTaHOBKA MUIpaTaliuonHHas Hr 25 — 1 . Hydration unit NT 25 — 1 pce (fleet Ne 1 or 3)

(Ha ot Ne 1 i 3) Proppant feeder T 60 — 1 pce (fleet Ne 3)

Fluid preheating station (4.7 MW) UR4 — 1 pce
VCTaHOBKA pa3orpeBa TEXKHU/KOCTEN (4,7 MBT) VP4 — (for fleet Ne 1 or 3)

1 mrT. (Ha ot Ne 1 mnu 3).

[ponmaaTonogaTdyuk T-60 — 1 mrt. (haoT Ne 3),

Equipment for balls deployment (for multistage
O60pyI0BaHUIE /I BBOAA IAPOB ([ist MIPIT) — 1 mr. © fracturing) — 1 pce. ©
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YBaxkaemble konnerun! loporve gpy3ba!
Poccuiickoe otaeneHne Accoupamm CneLmanimcToB No KONTIOOMHIOBLIM TEXHONOTUSIM

1 BHYTPUCKBaXMHHbIM pabotam (ICOTA) npepniaraeT BaM NPUHSTL y4acTUe B roloCOBaHUY,
pe3ynbTaToM KOTOPOro CTaHeT (hopMMpPOBaHNE LIOPT-NNCTa CreLmanbHoN NpeMmm
Intervention Technology Award - 2018.

YkaxuTte, noxanymcra, Kakme KOMraHum1, Ha Ball B3rNsg, 4OCTOVHbI CTaTb JlaypeaTtaMum
B CJIeAyIOLUMX HOMUHALMAX:

<<J-|y'~ILLIaF| He3aBNCMad CePBNCHaaA KOMMaHWA B MCMOJNb30BaHNN KONTIOOMHIOBbIX TEXHOMOrMI B Poccmm»

«Jly4LLan He3aBMCKMasn CcepBUCHas KOMMaHWs B obnactn nposefeHus MPI1 B Poccum»

«J'Iquuaﬂ He3aBnCMad cepBNCHaA KOMMNaHWA Mo NpoABMXeHUIO VMHHOBaLMM B Poccnm»

«Jly4yLas KOMMaHWs — MPOM3BOANUTENb 0O0PYLOBaHMS s BbICOKOTEXHOMOMMHYHOMO HethTerasoBoro cepauca B Poccum»

<<J-|yL'ILLIaF| KOMMaHWA — Npon3BoaNTENb MaTepKalioB N peareHToB AJ14 BbICOKOTEXHOTOTMYHOIo Hedeera3osoro cepsuca B POCCI/II/I»__

MpOoC1M Bac OTCKaHMPOBATL 3aMoNIHEHHYO OPMY 1 NpUCaTh No afpecy: cttimes@cttimes.org.
MOXHO Tak>ke NpUcaTh 3anonHeHHyo hopmy Mo dakcy: +7 (499) 788-91-19
BaLwu rofioc o4eHb BaxeH!

Ha nepBoMm 3Tane nofBefeHis UTOroB Mo pesynsratam 06paboTki 3anofnHeHHbIX popM OyayT cocTaBneHbI
LIOPT-NINCTbI B KaX/0W HOMMHALLMW. Ha BTOPOM 3Tare aBTOPUTETHOE XIOpK, B COCTaB KOTOPOTO BXOASAT

KoHTakTHasa nHdopmaums:
www.icota-russia.ru

YreHbl COBETa AMPEKTOPOB poccumckoro otaeneHus ICoTA, akcnepTsl MuHaHepro P®, 4neHbl y4eHoro MbXeBCKII Nepeynok, 5,
coBeTa LleHTpa pasBuTUs KONTIOOUHIOBBIX TEXHOMOTMI M YileHbl peAaKLMOHHOMO COBETA XypHasa «Bpems cTpoeHue 1, ocmnc 224
KonTioOMHra», onpeaenuT nobeawTenei CornacHo BbipaboTaHHbLIM AN KaXA0M HOMUHALMMN Ka4ecTBEHHbIM Mocksa 119017,

M KON4eCTBEHHbIM KPUTEPUAM.

Top>ecTBEHHOE Bpy4eHme AMMIOMOB Nlaypeatam poccuiickon Intervention Technology Award coctoutcs B
pamkax 19-11 MexayHapoaHOM Hay4HO-NpaKTUYeckon koHhepeHUmn «KonTioOnHrosble TexHonorum, MPrl,
BHYTPVCKBaXMHHbIe paboTbi» B Hosibpe 2018 roaa.

Mpemus Intervention Technology Award yupexnena s Hauane 2014 roga poccuinckim el 102

oTzeneHeM ACCoLmaLm CreLmanvcToB No KONTIOBMHIOBbIM TEXHOMOMMSIM 1 BHYTPUCKBAXMHHbBIM paboTam Mob. +7 (968) 356-34-45
(ICOTA) v aBNSeTCS OTEYECTBEHHOW BEPCMUEN MPEMUM, BPy4aeMon aMepuKaHcknM otaeneHnem ICoTA Ha @akc: +7 (499) 788-91-19
exerofHon koHdbepeHumn B Byanenace (CLLA, wrat Texac).

Poccunckas @enepauys

Ten. +7 (495) 481-34-97
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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 -2018.

You are kindly asked to choose the companies which, in your opinion, are the winners
in the following categories:

Best independent service company in the sphere of coiled tubing technologies application in Russia

Best independent service innovating company in Russia

Best company-manufacturer of high-tech oilfield service equipment in Russia

Best company-manufacturer of materials and chemicals for high-tech oil and gas service 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 of the Editorial Board of

Contact information:
WWW.icota-russia.ru
5/1 Pyzhevsky lane,

Coiled Tubing Times Journal will choose the winner in each category (according to the elaborated Suite 224 :

. o . 119017 Moscow, Russian
qualitative and quantitative criteria). Federation
Intervention Technology Award Ceremony will be held in the framework
of the 19" International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Tel. +7 (495) 481-34-97
Well Intervention Conference on November, 2018. (ext. 102)
Intervention Technology Award was established in early 2014 by the Russian Chapter of the Mobile: +7 (968) 356-34-45

Intervention and Coiled Tubing Association (ICoTA). It is the Russian version of the award established  Fax: +7 (499) 788-91-19
by the US Chapter of ICoTA.
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Komnauua «YKprasgoobniuan
M CepBUCHDbIE KOMMNAHUM
OOroBOpPMNN NEePCNeKTUBbI
Pa3BUTMUSA PbIHKA KONTIOOMHra
B YKpauHe

B 2017 rogy NAO

doro: Ko

The Company
Ukrgazdobycha and
Service Companies Have
Discussed Prospects of
Development of Coiled
Tubing Market in Ukraine

The application of coiled tubing technology at the
fields of Ukrgazdobycha proved its high efficiency.
The state company is not going to stop there and
will soon announce a tender to attract external
contractors. In 2017, Ukrgazdobycha held a record
number of coiled tubing
operations — more than

560. 1t should be noted
«YKpra3go0bbiya» NpoBeno that the efficiency of
pekopaHOe KOoNnnM4yecTBo production from such
KONTIOOUHIOBbIX onepaumﬁ = operations exceeded
oonee 560. the target figures by

Photo by Konsta

In 2017, Ukrgazdobycha held a
record number of coiled tubing
operations — more than 560.

IIprUMEHEHHNE TEXHOIOTUH KOITIOOMHI'A
Ha MECTOPOXIeHUAX [TAO «YKprazgoobrda»
JIOKA32J10 CBOIO BBICOKYIO 3(D(PEKTUBHOCTb.
T'OCKOMITAaHMSI HE COOUPAETCSI OCTAHABIUBATBCS
Ha JJOCTUTHYTOM U BCKOPE OOBSIBUT TEH/IEP HA
NPUBJICYEHNE BHENTHUX NTOAPAAYUKOB. B 2017
roay ITAO «YKkprazgo0sr4a» IPOBEJIO PEKOPAHOE
KOJIMYECTBO KOJATIOOMHIOBBIX ONIEpAIINi — 60JIee
560. CTOUT OTMETHUTB, 4TO 3(PHEKTUBHOCTD
JIOOBIYH OT TAKMX OINIEPALTHI IPEBBICHIIA IJIAHOBBIC
NoKa3zatenu Ha 30% MO COCTOSHUIO Ha 15 AeKadps
2017 ropma. B 2018 roay «VKprazmpo6s4a» CTABUT 1EJIbIO
HAPAIUBAHUE KOJITIOOMHIOBBIX OIEPAIIUii
34 CYET IPUBJICYEHH I CEPBUCHBIX KOMITAHHH.
HauunHas co CeAyonero rofa, KOMIaHus
[UIAHUPYET IPOBOAUTD IO 630 TAKUX
OIIEPALINH B IO/, B THBApE TOCKOMIIAHU A
OOBSIBIIIA TEHEP [IJ11 IPHUBJICYCHUS IISITU
JIOTIOJTHUTENBHBIX (DJIOTOB KOITIOOWHI'A C
JUIATEIBHOCTBIO KOHTPAKTOB 12 MeCcAIEeB.

{'3_-*

1Opurt HaropHsk,
JIUPEKTOP IO 10ObIYE
TTAO «YKpraspo6braa»
Yury Nagornyak,
Production Director

‘ h of Ukrgazdobycha
. o

30% as of December
15,20171n 2018, the
Ukrgazdobycha aims
to increase coiled
tubing operations

by attracting service
companies. Beginning next year, the company plans
to conduct 630 such operations per year. In January,
the state company announced a tender to attract five
additional coiled tubing fleets with contract duration
of 12 months. It is planned that each of the outer
fleets will perform approximately 80 operations. The
experience of attracting external contractors testifies
to the different efficiency of service companies when
performing coiled tubing operations.
An example is Belorusneft, which
managed to perform twelve operations
in one of the record months, while
another contractor performed only two
operations for the whole year.

In the opinion of

3aIUTAaHUPOBAHO, YTO KAXK/IBIA U3 BHEITHUX
(PJIOTOB BBIIIOTHUT NPHUOIHU3UTENBHO 1O 80
onepauni. ONbIT IPUBJIEYEHN S BHEITHUX
HOJPASYNKOB CBUETENBCTBYET O PA3HOU
3(pPEKTUBHOCTHU CEPBUCHBIX KOMIIAHUU ITPU
BBITIOJIHEHWUU KOJITIOOMHI OBBIX OIIEPALUIL.
B kauecTBE NPUMEPA MOKHO ITPHUBECTHU
«benopycHe(pTh», KOTOPOX B OHH U3
PEKOPIAHBIX MECALIEB YZAJIOCh BBITTOJIHATD
JBEHA/IIATD ONEPAIIN, B TO BDEMA KAK APYTras
HOAPAAHAA OPraHU3ALIH BBITIOTHUIIA BCETO
JIBE OIEPALIUH 34 BECD IO/,

ITo MHEHHIO JUPEKTOPA IO JOObIYE
ITAO «Ykprazgo6srda» IOpus HaropHsika,
CEPBHUCHBIM KOMITAHUSAM CIIEAYET
06paTUTb BHUMAHHE HA COTPYAHUYECTBO

26 Ne 1 (063) Mapr/March 2018

Yury Nagornyak,
B kavecTBe Nnpnmepa MOXHO Production Director
npueectn «benopycHedTb», of Ukrgazdobycha,

KOTOPOW B OAMH U3 PEKOPAHbIX
MecsLLeB YAaNnoch BbIMONHUTb
ABeHajuaTb onepauuu, B TO
BpeMs KaK apyras nogpsgHas
opraHu3aLus BbINOMHWAA BCEro
ABe ornepawmmn 3a Becb rog.

An example is Belorusneft,
which managed to perform
twelve operations in one of the
record months, while another
contractor performed only two
operations for the whole year.

service companies
should pay attention to
cooperation with foreign
companies in such areas
as new technologies,
engineering and
modeling, equipment
maintenance, downhole
equipment and
personnel training.

All this will increase
their competitiveness
in the market and
successfully fulfill the



C 3aPyOEKHBIMU KOMITAHUSIMU B TAKUX tasks set by the
HATIPABJICHUSX, KAK HOBBIE TEXHOJIOI'HUH, B 2019 roay ByaeT pacT KONMYeCTBO state company.
UHXKEHEPUA U MOJE/IMPOBAHUE, CKBa>XXH C rOPU30HTAJIbHbIM According to the
OBCITYKUBAHUE OOOPYAOBAHMS, OKOH4YaHWEeM, 4YTO YBENNYUT representatives of
BHYTPUCKBALKUHHOE O60PYIOBAHUE U I'IOTpe6HOCTb B KONTIOOUHIe Ukrgazdobucha,
OBGydeHUE IEPCOHAIIA. ons pa36ypl,1 BaHWUS NOPTOB in the coming

Bce 3T0 O3BOIUT HOBLICUTD UX MHoroctagumHoro P u years there will
KOHKYPEHTOCIIOCOOHOCTD HA PBIHKE U HOpManu3aumm 3 abos nocne MPM B be a growing
YCIIEIIHO BBIIIOJIHUTD [IOCTABJICHHDIC TaKUX CKBaXKUHAX. demand for coiled
rOCKOMIIaHUEM 3a/1a49u. [To MHEHHIO tubing to work
IIpEICTABUTENICH <YKPra3I00hIdr», B In 2019 the number of wells with a in fields with low
GIIHKAIIIHE TObI OY/ICT YBETUIHUBATHCS horizontal termination will increase, reservoir pressure.
cipoc Ha THKT ayist paGoTsl Ha which will increase the need for coiled Itis projected
MECTOPOXKAECHUAX C HU3KUM IJIACTOBBIM tu bing to drill the pOI’tS of the multi- that in 2019 the
nmasaenueM. [Iporunosupyercs, 9ro B 2019 stage hyd raulic fractu ring and normalize number of wells
roay OyZeT pacTH KOJTMYECTBO CKBAXKUH the face after fracturin g in such wells. with a horizontal
C TOPU3OHTAJIbHBIM OKOHYAHHUEM, YTO, B termination will

CBOIO OYEPE/Ib, YBEIMYUT IIOTPEOHOCTD B
KOJITIOOUHTE [7151 pa36ypHUBAHMSA IIOPTOB

increase, which in
turn will increase

the need for coiled tubing to drill the ports of the
multi-stage hydraulic fracturing and normalize the face
after fracturing in such wells.

Representatives of the oilfield service market noted
positive signs regarding the coiled tubing technology
market. By results of 2017 private extracting companies
start to use coiled tubing more actively.

The increase in the number of works in
Ukrgazodobycha shows that coiled tubing
technologies are becoming more accessible for
operators of wells with low production rates.

Representatives of oilfield service companies noted
that they are ready to invest in new coiled tubing
facilities as early as 2018.

MHoOroctaaurHoro I'PIT 1 HopManuzauu 3a605 ocje
I'PI1 B TAKNX CKBAKHUHAX.

IIpencrasureny HeTECEPBUCHOI'O PBIHKA
OTMETUJIN ITO3UTUBHBIE 3HAKN B OTHOIIICHUY PBIHKA
KOJITIOOMHI'OBBIX TEXHOIOTUI. I1o pesynbraram 2017
ro/1a YaCTHBIE TJOOBIBAIOITUE KOMITAHUH HAYUHAIOT
601e€e aKTUBHO UCIIOIb30BATh KO TIOOWHT.

VBEINYEHHUE KOJTNYECTBA PAOOT B «<YKPIa3o0bprde»
MIOKAa3bIBAET, YTO KOJITIOOMHTOBBIE TEXHOJIOTUH
CTAHOBATCS OOJIEE JOCTYITHBIMU JIJISI OIIEPATOPOB
CKBA>XUH C HU3KUM J€ONTOM.

IIpeacrasuTenn HE(PTECEPBUCHBIX KOMITAHUI
OTMETUJIN, YTO TOTOBBI UTHBECTUPOBATH B HOBBIE
KOJITIOOMHI'OBBIE YCTAHOBKH y2ke B 2018 ropy.

Ukrgazdobycha Assesses
the Effect of Those
Conducted in 2017. Coiled
Tubing Operations of 157
Million Cubic Meters of Gas )

«YKprasgoooniuan
oueHuBaer 3thdexr or
nposefeHHbIX B 2017 roay
onepayuM KonTiooMHra B
157 mnu Ky6. m rasza

ITAO «¥YKprasgo6nryas ¢
Hayasa 2017 rojia BBIITOJIHUIIO
400 onepanuii No TEXHOJIOTUU
KOJITIOOHHTA, 4TO 2,5 pa3a
IIPEBBIIIACT ITOKA3ATEb 32
Beck 2016 rop (161 oneparus)
u B 100 pas —3a 2015 rop
(4 ontepaniun).

COI1aCHO IIPECC-PENU3y
KOMIIaHWUH, OOIIHE
3(pPEKT OT NPOBEJEHHBIX
OIlEpALMU OLICHUBAETCS
157 maH Ky6. M ra3a. B uenom : -
«YKprasno6erda» 10 KOHIIA _ d
2017 roja IaHUupyeT MPOBECTH
He MeHee 560 oreparuit
KOJITIOOHHTA.
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ITo maHHBIM IIpECC-
CJIY>KOBI KOMITAHUU, B
3KCIUIyaTAlMU HAXOOUTCS
CEMb COOCTBEHHBIX
KOJITIOOMHI'OBBIX YCTAHOBOK
U €III€ IBE IPUBJICYEHHBIE

Pacxopgbl Ha KONTIOOUHI
onpaBabIBaloT cebsi: yBenmymnBaeTcs
Ae0UT CKBaXMH, NoAnePXUBaAETCS
©a3oBas nobblya, obecneynBaeTcs
BBeaeHune ckBaXkuH rocne MPr1.

OT KoMOaHuH Tacrom.

B 2015 roay Costs for coiled tubing justify
VKPraso6praar themselves: the well production
MOJIEPHU3HPOBAJIA increases, basic production is
COOCTBEHHBIM maintained, wells are introduced after
KOJITIOGHHIOBBIH (10T the hydraulic fracturing.

TIOCJIE HECKOIBKUX JIET
€T0 IIPOCTOS U Tpuobpea
€III€ YETHIPE YCTAHOBKU.

«Ham co6CcTBEHHBIH NpaBJIEHUA KOMITAHUHI

<YKprazgoonraa»

KOITIOOUHI'OBBIN (PJIOT

q) B et Oleg Prokhorenko, head
34TPy>KEH IO ITOJTHON: e of the Ukrgazdobycha
20 BBICOKOKJIACCHBIX company

CIIEILIUAINCTOB B KAXK/10M

Opuraze paboTaoT

KPYIJIOCYTOYHO. HO MOKA ¥ 3TOr0 HEJOCTATOYHO,
MO3TOMY MBI IIPHUBJIEKAEM HHOCTPAHHBIX
HOAPAIUKOB. PACXObI HA KOJTTIOOUHT
OIIPAB/IBIBAIOT CEOST: YBEIUUNBACTCS ICOUT CKBAXKUH,
HOAACPKUBACTCS 6230Ba51 OOBIYA, OOECIIEUNBACTCS
BBEJICHUE CKBAXUH 110cse ['PIT», — ormeTnt rimasa
MPAaBJIEHNA KOMITAHUH «YKPrasgooerda» Oser
ITpoxOpeHKO.

Jlo6br4a raza B «YKprasgo0obde» B THBAPE-ABI'YCTE
2017 ropma Beipoca Ha 3,5% (Ha 344,057 MJIH Ky6. M)
MO CPABHEHHIO C AHAJIOTUYHBIM IIEPUOOM IIPOIIIIOIO
roga — 10 10 mups 80,256 MITH Ky6. M, B TOM YHUCIIE
BaBrycre — Ha 7,1% (aa 86,725 MJIH Ky6. M), 10
1 mspz 300,01 MIH KyO. M.

«YKprasgoo6ne4a» HAMEPEHA HAPACTUTD JOObIYY I'a3a
¢ 14,5 muipa ky6. M B 2015 1 2016 rogax o
15,2 maipz ky6. M — B 2017 rony, 16,5 Mapa Ky6. M —

B 2018 rony, 18,3 mapa Kyo. M — B 2019 rogy,
20,1 mipp Ky6. M — B 2020-M.

CMPABKA

B HacTOALWMA MOMEHT NapK KONTIOONHIOBbIX YCTaHOBOK
MAO «YkprasgoOblya» BKJlOYaeT B cebs 9 ycTaHOBOK

(2 ycTaHOBKMW C TArOBbIM ycunnem uHxekTopa 20 TOHH,
2 yCTaHOBKW C TAFOBbIM YCUNTMEM UHXEKTOpa 27 TOHH,

1 ycTaHOBKa C TArOBbIM YCUIIMEM UHXEKTOPA 36 TOHH,

1 ycTaHOBKa C TArOBbIM YCUIIMEM UHXEKTOPA 24 TOHHbI,
1 ycTaHOBKa C TArOBbIM YCUIIMEM UHXEKTOPA 26 TOHH,

2 YyCTaHOBKMW C TATOBLIM ycunmnem uHxekTopa 10 TOHH).
Tpw ycTaHOBKM 13 3TOrO YMCNa HaXoAATCA B PEMOHTE.
BoNbLIMHCTBO yCTaHOBOK 3a4eNCTBOBaHbI Ha CKBaXXMHaX
B MonTtaBckol obnactn. K 060pynoBaHUIO BHELWHNX
NoApPSAYMKOB B HACTOALLMA MOMEHT OTHOCATCS YCTaHOBKA
Tacrom CT ¢ TAroBbIM ycunmem UHXeKTopa 36 TOHH U
yCTaHOBKa KOMMaHUW.

ITIo marepuaaam WWW.NEWFOLK.COM.UA
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Oner ITpOXOPEHKO, I71aBa

Ukrgazdobycha has carried
out 400 CT operations since the
beginning of 2017, which is 2.5
times higher than for the whole
of 2016 (161 operations) and 100
times for 2015 (4 operations).

According to the company's
press release, the total effect
from the operations performed
is estimated at 157 million
cubic meters of gas. In general,
Ukrgazdobycha by the end of 2017
the company plans to conduct
at least 560 operations of coiled

tubing.

According to the press service of the company,
seven own coiled tubing units are in operation and
two more are involved from Tacrom.

In 2015, Ukrgazdobycha upgraded its own
coiled tubing fleet after several years of idle time
and purchased four more units. "Our own coiled

tubing fleet is loaded to the full: 20 high-quality
specialists in each team work around the clock.But
so far this is not enough, so we are attracting foreign
contractors. Costs for coiled tubing justify themselves:
the well production increases, basic production is
maintained, wells are introduced after the hydraulic
fracturing", said Oleg Prokhorenko, the head of the
Ukrgazodobycha company.

Gas production in Ukrgazdobycha in January-
August-2017 increased by 3.5% (by 344.057 million
cubic meters) compared to the same period last year —
up to 10 billion 80.256 million cubic meters. m, incl. in
August — by 7.1% (by 86.725 million cubic meters),
to 1 billion 300.01 million cubic meters.

Ukrgazdobycha intends to increase gas production
from 14.5 billion cubic meters in 2015 and 2016 years.
up to 15.2 billion cubic meters — in 2017, 165 billion
cubic meters — in 2018, 18.3 billion cubic meters —
in 2019, 20.1 billion cubic meters in 2020.

REFERENCE

At present, the fleet of coiled tubing units

of Ukrgazdobycha includes 9 units (2 units
with traction power of 20 tons, 2 units with
traction power of 27 tons, 1 unit with traction
power of 36 tons, 1 unit with traction power
of 24 tons, 1 unit with traction power of 26
tons, 2 units with traction power of 10 tons).
Three units from this number are under
repair. Most of the units are used in wells

in the Poltava region. To the equipment of
external contractors at the moment includes
Tacrom CT unit with traction power of 36 tons
and a unit of the company Belorusneft with
traction power of 27 tons.

Based on materials from WWW.NEWFOLK.COM.UA
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TEXHOJIOI'MU

cnonb3oBaHMe COBMELLLEHHON TEXHOOM MK
«KWNCIOTa — NPONMaHT» Ha KapOOHATHbIX
OTNOXeHUAX Npu npoBegeHun [Pl

Application of Integrated “Acid — Proppant”
Technology in Carbonate Reservoirs During

Hydraulic Fracturing Operations

M.B. PAJEEB, 3amecTHuTexb HaYaabHuKa IITP OO0 «TarpaC-PemCepBHC>
M. FADEEV, Deputy Head, CTR, TagraS-RemService, LLC

1. KPATKASA TECNTOTMYECKAA XAPAKTEPUCTUKA OBBEKTOB

CylieCTBEHHAs 4aCTh 3a1aCOB HepTu Bonro-
VPpanbCKOTro peruoHa NpUypodeHa K 3aJIEXKaAM,
PEACTABICHHBIM KAPOOHATHBIMHU KOJJIEKTOPAMU.
JaHHBIE 3271€5K1 TIPE/ICTABIEHBI U3BECTHSIKAMU
U JJOJIOMHUTAMHU, BOCHOBHOM MAaCCUBHOM
TEKCTYPBI, B PA3HOI CTENEHN KABEPHO3HBIMH U
TPEUIUHOBATBIMU. BOJIBIINHCTBO 3aJIEKEN PA3OUTO
TEKTOHUYECKMMU HAPYLUICHUSAMH HA OTJIC/IbHBIE OJIOKY;
TUIPOJAMHAMUYECKAA CBA3b C 3AKOHTYPHOI 30HON OYE€Hb
3aTPyAHEHA W1 BOOOIIE OTCYTCTBYET, YTO CyIIECTBEHHO
OCJIOKHSET UX PA3PAOOTKY.

Significant part of oil reserves of Volga-Urals region
islocated in the deposits represented by carbonate reservoirs. Such formations comprise of
limestone and dolomites, mostly of massive composition, with various level of cavern porosity
and fracturing. The majority of deposits is separated into blocks by tectonic abnormalities.
Pressure communication of them with edge-water zones is constrained or absent at all. All the
above seriously complicates development of such reserves.

2. TEKYLWWE NMPOBNEMbI A1 3P DEKTUBHOTIO NMPOBEAEHNA TP HA KAPBOHATHbIX OTJIOXXEHUAX

Texymumu npoodaeMamMu A1 3PHEKTUBHOTO y—
nposeneHus TPIT Ha KApOOHATHBIX OTJIOKECHHUSAX (
SIBJISTIOTCS:

* HHM3KHC IIJIACTOBBIC JABJICHM A, z
* HaJIM4YME 6JIM3JICKAIMNX BOJOHOCHBIX TOPU30HTOB; '\_1
¢ OTCYTCTBHC IOPOA, OTPAHUYINBAIONIUX BBICOTY f/
* CHCTEMA TPEIIUH, TPAKTUIECKHU HE COOOIIATONIHUXCS =

* HU3KAA I(PPEKTUBHOCTD XKUAKOCTU PA3PHIBA.
J1J151 pemenHns JaHHBIX IIPOOJIEM IIPEIIATAEM
OIIMCAHHbIE HIDKE TEXHOJIOIMU IpoBeaeHus [PIT.

Hanmume Bnunanakaimy BOAOHOCHEX MPHIoHTOD

Huakan e THEHOCTS MRAKOCTH DaIpLIba

The following items complicate effective hydraulic fracturing completion in carbonate
deposits:
¢ Low formation pressures;
* Presence of near-by water-bearing horizons;
* Absence of rocks that can limit fracture height;
¢ Network of fractures that almost do not interconnect;
» Low efficiency of fracturing fluid.
In order to solve above-mentioned issues we suggest hydraulic fracturing technologies that
will be listed further.
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3. KUCNIOTHbIV PN

KI'PII ¢ 3aKpeNIEHHEM IIPOIIIAHTOM

W3-32 HU3KUX [JIACTOBBIX IABJICHUI IPUMEHEHNE ~
KJIACCUYECKOTO KMCJIOTHOTO Pa3pbiBa KAPOOHATHBIX
KOJIJIEKTOPOB JJAJIEKO HE HA BCEX OOBEKTAX 3PHEKTUBHO.

DTO OOBACHAETCSI YACTUYHBIM 3AKPBITUEM
(«CXJIOIIBIBAHUEM») CO34AHHBIX U IIPOTPABICHHBIX i
KHCJIOTOU TPEIIVH. ;

Acid fracturing with proppant fixation
of fractures

Due to the presence of low formation pressures
application of conventional acid fracturing may be not
efficient. — R — )

This can be explained by partial closure (“collapse”)
of fractures created and treated with acid.
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Beicoku noTeHuan 3PEKTUBHOCTU COBMEIICHUS IBYX
BHU/IOB I'M/IPABJIMUYECKOIO PA3PhIBA I1JIACTA OOECIIEUYNBACT -
€r'0 TEXHOJIOTUYECKASI OCOOEHHOCTD, 3AKJIIOYAIOIASICS
B (PUKCAIIMHU JJIMHBI CO3/IAHHBIX TPEIIUH IPONIIAHTOM

U 3(PPEKTUBHOM I'TTyOOKOM NPOHUKHOBEHUH KUCIOTEI i :
BO3JIEHCTBHUA BITTyOb IUIACTA 34 CYET IPOMUIISA BHITECHEHU A afl L // - N i
(KUIKOCTD Pa3phbiBa C HEHBIOTOHOBCKMMMU CBOMCTBAMM Jir— | [ | '

ABJIAETCS OJHUM U3 3(PPEKTHBIX MATEPUAJIOB JIJIS
BBIPABHUBAHUS TPOPUIIA).

COBMENIEHHE KUCJIIOTHOT'O PA3PbIBA C 3AKPEIJIEHUEM
OPOTPABIEHHBIX TPEMIUH IPONITAHTOM IYTEM
MOCJIEJOBATENBHOM 3aKA4YKH KUCJIOTHOI'O COCTABA U CMECH
C IPOMNIIAHTOM ABJIAETCS YJA4HBIM CIIOCOOOM CTUMYIIAIIUH
HU3KOMPOHUIIAEMBIX KAPOOHATHBIX KOJIJIEKTOPOB C HU3KHMMU IIJTACTOBBIMU JABJIEHUSAMU U TO3BOJIAET
BBECTHU B PEHTAOEBHYIO PAOOTY CKBAXKUHBI, HA KOTOPBIX MHBIE METOZABI MHTEHCU(DUKALTUH JOOBIYN
OKAa3JIUCh HEA(P(PEKTUBHBL

) Bpeua (o) )

i

2000 ppim
Mpopmes:

&t 1 20-8000 fiad
Mot
HacaoraM-15%

High efficiency option of combining two types of hydraulic fracturing is provided by fixation of
created fractures with proppant and deep penetration of acid into remote formation matrix, i.e. the shift
of influence deeper into formation due to displacement profile (fracturing fluid with non-Newtonian
properties is one of the most effecient materials for conformance control).

Combination of acid fracturing with proppant fixation of acid etched fractures by means of consecutive
injection of acid and proppant packs is an effective technique of stimulation of low-permeability carbonate
reservoirs with low formation pressures. It allows to organize profitable operation of wells for which other
production stimulation methods turned inefficient.

5. AMHAMUWKA PABOTbI CKBAXXWHbI MOCJIE KI'PM C 3AKPEMJIEHUEM TPELWWHBI MPOMNMNAHTOM

Ha janHOM C1aiijie IpeACTaBIEHd IUHAMUKA — X MEYT) —tm et
PaboThI CKBAXXHUHBI 1TocsIe mposeiennst KI'PIT ¢ 2= ..
3aKPEIUICHUEM TPEIUHBI IIPOIITAHTOM. BU/THO,
4TO MOCJIE NPOLECCA AeOUT HE(DTU YBETUIUIICH,
MPU 3TOM 3HAYUTEBHOE BPEMS JEOUT HE(PTH HE
CHMIKAETCAL.

This slide shows the dynamics of well operation
after acid fracturing with proppant fixation of
fracture. One can see that stimulation increased
oil flow rate and the latter remains at this level for
considerable amount of time.
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6. KNCJIOTHAA MATPUYHAA OBPABOTKA B KAPBOHATHOM KONNEKTOPE C MPUMEHEHMEM MEHHbBIX CUCTEM

ITpu 6;IU3KOM PACTOIOKEHUH BOJJOHACHIIIEHHBIX
O6'BEKTOB BO3JIE OOPA6ATHIBAEMOT'O UHTEPBAJIA

U HAJTUYHUH YaCTUYHOT'O IIEMEHTHOT'O KAMHS = [T

npu nponrmadnTHOoM I'PIT uau KI'PII cymecTByeT i=| {

OIPE/ICCHHBII PUCK ITPOPBIBA TPEIIHUHBI B }'_“ poE o - U [ e =E B
OOBOJHEHHBIH IIJIACT. B TAKUX CIIy4aaX LEJIECOOOPA3HEE S e o e w1 [ i
UCHONB30BATH TEXHONOInIo MaTpudHor bCKO, koTopas l:‘ ' it

IIPOBOAUTCS IIPU JAABJICHUU, HE IIPEBBIIIAIOIIEM S
JIaBJIEHUS PA3PbIBA TOPOJBI-KOJLIEKTOPA, TO €CTh
06pabaTHIBAETCA €€ MATPHIIA (IIOPOBOE IPOCTPAHCTBO).
B ¢BsA3M ¢ HU3KUM IJIACTOBBIM JABJICHHUCM 32a94CTYIO E; E
MJIACTOBOM SHEPTUU OBIBAET HEJOCTATOYHO JIJISI BLIHOCA

U3 KOJUIEKTOPA IPOAYKTOB PEAKIIUN B KODOTKUE
CPOKHM. B pe3ynbrare yBeTUd4eHHE AEOUTA CKBAXKUHBI
NPOUCXOAUT MEJJIEHHO — IO MEPE OYUCTKHU TPEMUH. [IJ1 pEMIEHNS JAHHON TPOOIEMEI
HUCHONB3YETCS A30T HA ATAINE 3aKAYKU refid. [a3upoBaHHAA XKUAKOCTb 3HAUYUTEIBHO MOBBIIIAET
MPOHHUI[AEMOCTb U IPOBOJAMMOCTD TPEMUH. B pe3ynbpraTe 00pabOTKHU U3BECTHAKHU U JOJIOMUTHI
PaCTBOPAIOTCA B KUCJIOTE, OOPA3ys BOJZOPACTBOPUMBIE NIPOJYKTHI PEAKIINH.

:Ei
3

sl
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In case there are water-bearing horizons near the treated interval along with fractional cement
rock there is a risk of fracture breakthrough into watered layer during both conventional proppant
and acid fracturing operations. In such cases it is more reasonable to use the technology of large-
volume selective matrix acidizing performed under pressure lower than breakdown pressure of
reservoir formation, i.e. only formation matrix (pore volume) is treated. Because of low formation
pressure and consequently low reservoir energy reaction products may not be readily carried out
of formation. As a result, oil flow rate increases slowly with the fractures getting cleaner. To address
this issue one can aerate the acid with nitrogen at the stage of gelling agent injection. Aerated fluid
substantially increases permeability and conductivity of fractures. Thus limestone and dolomites are
dissolved by the acid during treatment and water soluble reaction products are formed.

7.TPMN C CO3AAHUNEM NCKYCCTBEHHOIO BAPLEPA B KAPEOHATHbIX KOJITEKTOPAX

I'PII c cO3JaHUEM HCKYCCTBEHHOTO Oaphepa

Kap6oHaTHBIC KOJJIEKTOPBI IPEACTABISIIOT Temmonorwmnpoweccar
COBOI IJIACTHI HOPOBO-TPEIMHOBATOrO TUIA. I1pu S rivsepdrtmipeie B e i

nposeaecHUU nporeccos I'PI1 B CBA3U ¢ HATMYHEM
BEPTUKAJIBHBIX TPEMUH IIPU UCIOJIb30BAHNUH CITUTOT'O
resisi BOCHOBHOM NPOUCXOAUT POCT TPENTUHEI B
BBICOTY. /1 IPEAOTBPAIEHUA JAHHOI'O HETATUBHOI'O
(axTOpa HA CTAJUU «TECTOBOU 3aKAYKH» IIPOUZBOJIUTCS
HOPIIMOHHAS 3aKAYKA IPOMIIAHTa (O6’bEM IPONMIAHTA
33aBHUCUT OT 06'b€MA IPOMMNAHTA IPU OCHOBHOM I'PIT).
[IponmmaHT OCeNAaeT B HUKHEN YACTH KOJIJIEKTOPA, TEM
CaMBbIM 3201Bas TPEIIUHBI, U IO3BOJISIET OCTAHOBUTD
POCT TPEMUHEI B BEICOTY U IIEPEOPHUEHTHUPOBATD €€ B
JUIAHY.

Hydraulic fracturing with creation
of engineered barrier

Carbonate reservoirs are formations of pore-fractured type. During hydraulic fracturing with
crosslinked gel application expansion of fractures takes place mostly in vertical direction due to
the fact that fractures themselves are of vertical nature. To eliminate this negative factor one can
perform proppant batching (proppant volume depends on the volume of proppant used during
main fracturing operation) at the stage of “test pumping”. Proppant tends to settle down in the
lower part of reservoir and allows to stop vertical growth of fracture and redirect it into horizontal
direction.
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8. HOBBIE XNAKOCTU PN

IIpu nposeaenyu I'PIT Ha CKBAKUHAX C HAJTUYHEM
OIN3KOPACTIONIOKEHHBIX BOJOHOCHBIX TOPU30HTOB
WJIN IPU OTCYTCTBUH IVIOTHBIX IIEPEMBIYEK B KAYECTBE
AJIBTEPHATUBLL CIIUTOMY I'€JIIO, IPUMEHAECMOMY
OpU CTAaHAAPTHBIX ['PIT, MOXXET OBITh UCTIOIb30BAH

P ——

1. sHOBAR® MMAKOCTE CENARART AMOMANKHD BHECUON BRIOOCTRIO NPH AN CHpacTae
CIBHFA { BCOKAR THLDOTED Ma],

. He nogBepmerE SHONOMHHEOIOR SECTRYNULHA , B OTAMSHE OF Fyaps, KMU u FTIF.

3. Cafiinsma npy TeMNBRATYRS O -18 40 120 °C.

4, PRINArSSTCA CTAHSADTHBIMA DMCNNTENHBIH DECTRYHTOREMM (NECCYNDITH,
OPrARNYECKIE NEPEKHCM).

TECHNOLOGIES

JUHENHBIN reyib. HeIoCTATKOM JIMHEMHBIX I'elci
SABJISIETCS CJ1A6as IECKOHECYIAS CIIOCOOHOCTD, U3-

34 4E€ro OrpaHUYEHA MAKCUMAJIbHASA KOHIIEHTPAIU
NPOIIAHTA ¥ CYIIECTBYET BEPOATHOCTD
IKPAHUPOBAHUSA TPEMNUHBI HA TOCAEHUX cTaauax ['PIL.
B CBA3M € 3TUM OOIACTb IPUMEHEHHU A IMHEUHBIX I'eJIEN
OrpaHudYeHa. PemennemM 1aHHOM TPOOIEMBI IBIAETCS
UCIIOJIb30BAHUE HOBOI CUCTEMBI JKUJKOCTHU PA3PbIBA
Bioxantan — noamMcaxapugHOTO CAMOTUPATUPYEMOTO
3areJIMBAIONIErO Ar€HTA HA OCHOBE ITOJIUCAXAPUA.
JaHHag KUJKOCTb PA3PhIBA OOIATAET IECKOHECYIIEN CIOCOOHOCTHIO B IIATh PA34 BHIIIIE,
4yeM OOBIYHBIC JTUHENHBIC T'EJIN.

Y
Iﬂﬂli-@

During hydraulic fracturing of formation in the presence of near-by water-bearing layers
or in the absence of leak-proof barriers one can use linear gel as an alternative to crosslinked
gel used in conventional fracturing operations. One of the drawbacks of linear gels is their
weak sand-carrying capability which generates limitations in terms of maximal proppant
concentration and risks of fracture screenout at later fracturing stages. That is the main
limitation of linear gels applicability. To address this issue one can use new fracturing fluid
based on Bioxantan-polysaccharide self-hydrating gelling agent. This fracturing fluid has
sand-carrying capability which is five (5) times higher than that of conventional linear gels.

9. ®OPCUPOBAHHBIV KI'PM C MPOMMNAHTOM

L.CropocTs Jassset cwecd — 8,0 - 7,0 7 amm;
2. Macca nponnesTa ~ 30 Tolw;
7. Ofibes encaote = 100 M3

PopcuposanHbi¥vl KI'PII ¢c nponmnanTom
IMpu nposeaeHnu I'PIT HA KAPOOHATHBIX KOJIJIEKTOPAX

. Cffnes canitora fens Banes 200 7,

JKUJIKOCTD PA3PBIBA 3a9aCTYIO UMEET HU3KYIO -

3P PEKTUBHOCTD. DTO MIPOUCXOJUT U3-34 BBICOKHUX
YTEYEK XKUJKOCTU B ECTECTBEHHBIE TPEUUHBI U
KaBEPHBL, BCJIEJCTBUE YETO YMEHBIIAETCS JJINHA
TPEMIUHBI U IPEHUPYEMAS OOIACTD. [171 PEMIEHN
TAKOI'O POZA 33/1a4 IPUMEHAETCA (POPCHUPOBAHHBIN
KI'PII c mponmaHTOM.

JlanHasg TEXHOJIOI U NOAPA3YMEBAET (POPCUPOBAHHOE
HAaTrHETAHUE JKUJIKOCTH PA3PbIBA, CMECU C IPOMIAHTOM
B O0/IBIINX OO6'bEMAX. BBICOKHIT TEMII HATHETAHU S
06€eCTIEUnBAET HU3KHE KOI(D(PUITUEHTHI (PUIBTPALIUHU
SKUJKOCTH B €CTECTBECHHBIE KABEPHBL, TEM CAMBIM
CO3AI0TCS IPOTPABIEHHBIE KUCTIOTOMU KABEPHBI OOIBIION NPOTIXKEHHOCTH, KOTOPBIE
BIIOCJIEJCTBUU 3AKPEIUIAIOTCSA MPOMITAaHTOM.

Forced acid fracturing with proppant application

During hydraulic fracturing in carbonate reservoirs fracturing fluid often has low efficiency.
This is caused by severe fluid loss due to the presence of natural fractures and cavities that
decrease fracture length and drainage area. To solve such kind of problems one can use forced
acid fracturing with proppant application.

This technology assumes forced pumping of fracturing fluid and proppant in large volumes.
High pumping rate provides lower fluid loss coefficient and enables creation of long acid-
etched cavities which are then fixed by proppant.
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TEXHOJIOI'MU

|

10. BbIBO[blI

PEeKOMEHJAIITUH U BBIBO/IbI
e Hcnonb3oBars TexHOJIoruio KI'PII ¢ 3akpenienuem }'
IIPOMIIAHTOM IIPH HU3KOM COOTHOIIEHHH ITACTOBOTO K Bonee 250 npoueccos
JIaBJIEHUS K TUJPOCTATUYECKOMY. i
e JI71 BOBMOKHOCTHU ITpoBegeHu I'PI1 B OTIOXKEHUAX
€ 6/IU3IEKAIUME BOJOHOCHBIMH T'OPU30OHTAMU
HEOOXOAMMO NPOBOJUTH PAOOTHI IO U3MEHEHHIO
CTPECCAa B HUXKHENU YaCTU KOJUJIEKTOPA. ( VenewHocrs 86%
¢ KiroueBbIM (PAKTOPOM JJOCTUKEHHUS BBICOKUX
3HAYEHU U NOJTYIJIMHBI TPEIIUHBI SBJISIOTCS
(POPCUPOBAHHBIE TEMITBI HATHETAHU A XKUJIKOCTU
paspeIBa.
B 3axmodeHne HEOH6XOAUMO OTMETUTD, YTO BCE KUCIOTHBIE TPOLECCHI I'PIT OBLIN BBITTOTHEHBI HA OO0PYJOBAHUN
npousBoacTBa C3AO «PHIMAII», KOTOpOE ce65 3aPEKOMEHOBAJIO KAK BBICOKOTEXHOJIOTMYHOE U HAJIEIKHOE.

MpoponxuTensHOCTs 3ddexTa Gonee 3 net

T

Recommendations and conclusions
» Use acid fracturing with proppant fixation when the
ratio between formation and hydrostatic pressure is

low. Bce kncnoTHble npouecckl MPI 6biin
* Inorder to perform hydraulic fracturing of formations BbIMNOJSIHEeHbI Ha 000 pyaoBaHUM
in the presence of near-by water-bearing formations NPoun3BOACTBa C3A0 «dDU ,D,M AlLl»

itis necessary to change stress conditions in the lower 6
part of reservoir. KOTOpPOE Ce0d 3apeKoMeHO0BaJ1O KaK

+ The key factor allowing to reach high levels of BbICOKOTEXHOJIOTNMYHOE N HaJeXHOoe.

fracture half-length is forced (high-rate) pumping of - c .
fracturing fluid. All acid fracturing operations

As a conclusion we would like to mention that all acid were performed using equipment
fracturing operations were performed using equipment manufactured by FIDMASH which

manufactured by FIDMASH which proved to be proved to be advanced and reliable
advanced and reliable. ’
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XUMHUYECKWXY PEATEHTOR

HomnanuA 000 «Hedretpanccepeucs ABMAETCA padpaloTiWKOM W MPOMIBOOMTENEM XMMWYECKMX PESreHTOR ANA HMCAOTHEK obpaborow (3N
w wicnoThoro TP,

lpon3soguMbie peareHTsl, NPUMEHAEGMbIE ANA NPUIOTOBNEHWA KUCNOTHLIX COCT3BOB:

+  CTaBMNM3ETOP MOHOE Wene3a «AS-IR» » neHoofpazoeatent KMCnoTHER «MCM-1»
= WHrMEMTOP KMCNOTHOIA Koppo3uK «AS-Cle *  TEpMO-NEHOMEHepUPYIWMA cocTas «OMNC-1s
= [MCnepratop (NpoTHBooCago4HEIR areHT) «AS-Dls *  B3aWMHLIA PACTBOPMTENE aZR-55»
«  [EIMYNErETOP KACIOTHO-HEQTAHBIX IMYNECHA «AS-DAs * YINEBOQOPOJHEIE BPOMATHYECHWE PACTBOPUTEMM MapoK «PR-10s, g
«  BE3N0NMMEPHIR HWCNOTHLIA 3arenvearent «AS-Sls «MR-30,50,70» |
« amyneramop «RO-737» ANA NpUrOTORNEHMA HERTPANEHEN
IMYNECUA obpatHoro Twna

¥
Halua Lienb — 310 MPOU3BOACTBO ear L. }‘
KOHHYPEHTOCTIOCO6HOM, BRICOKO3DGERTMEHON " g
XMIMUYECKON MPOAYKUMA € TOHKM 3PBHNA KaYecTea -
W TEXHOAOTMIA. e | -

.

000 «HedreTpanccepency NpefoCTaBNALT NOMHbIA NEPEYEHb YCAYT
N0 UHEHEPHO-TEXHUYECKOMY CONPOBOMARHMIO:

. AHanua cuBaMMH-KaHnMnaToe non CHO,

. NpenocTaenedite pekoMeEHAaLIAA No BLIGOPY oNTUMaNEHOR TexHanoru O3 no exBpadHomMy ofbexTy.

. NoproTosxa npegBapMTENsHBX PACYETOR, COCTRENEHME u3aiiHa obpabomi ¢ npumereHren (10 «StimPros, coctaanenve nnaqa pabot Ha N3,
lNpogeneHwe NaBopaTOPHOMD MCCNEAOBaHMA 0OPA3LOR HEPTH U BOAK ¢ BRIBPAHHOM CHBAMIAHE © LENLI NOABOpa ONTUMANEHEN 03MPOBOK
PEAreHTOB ANA NPUIDTORNEHWA KWCNOTHOMD COCTABA, MPOBE (e TECTUPOBAHWA 0BPA3LA KWCNOTHOMD COCTABA HA COBMECTUMOCTL © QNIoMOM.
Brieaq MHHEHEPA-TEXHONOME HA MECTOPOHIEHME ANA HOHTPONA NPOLIECCA NPWIOTOR/IEHWA KUCNOTHOM COCTAEa, NPOBEEHMA NONesorD
TECTMPORIHWA NPUIDTORNEHHOM NPOMBILLNEHHOMA NAPTHIA KUCNOTHOND COCTABA HA COOTBETCTEME W COBMECTMMOCTE, € 0dOPMNEHUEM NONHOM OTYETA,
COCTAENEHWE MaTYWHTA MO UTOraM MPOBENEHHOR 00Pa6OTHM, 3HAMM3 3GHEHTHBHOCTM DBPaBOTHM,

. BepeHue MORMTOPHHIE 3¢ PEHTURHOCTI PabioTel CHBAMMHE C MOMEHTS BRIBO[A HA DENUM,

MNpenocTagneHite peKOMERAALMA N0 PERMMY SHCNTYaTALWK 00LEKTOR W NpoBeNeHM0 ovepeaHe [ TM,

. NocTaera peareHToR W CONAHOR KWCNOTE C OCTABHORA [0 MECTOPOHIEHH B Ypano-[l0BomkexoM perioHe COBCTREHHEMK KUCNOTORD3AMM

ofivamom 15 M 1 20 m? Ha Gase Beagexogos HAMAS.

Mt NOCTOAHHO MOGEPHWIWPYEM M PACLIMDAEM NMHEKY NOCTABNAEMLIX pearerTos. B komnanum 000 «Hedretpaticcepevcs paspaboTHoi v BHEOpeHraEM
XMMMHECHIX PELLEHWIA 3aHUMAI0TCA BLICOHOKBANHMMUMPOBAHHLIE CIELMANWMCTEL, MMEIDLLWME BoraTwil onwT pabiotsl,
BcA Hawa npogyHuMA COOTEETCTBYET CaMBIM HECTHMM CTaHOIpTaM M TPeBOBaHMAM OTPachu, XMMMYECHWE peareHTel «HedmeTpaHocepemcs yme
HECHOMBHO NET YCNELIHO NPUMEHAKITCA Ha MECTOporOeHMAY Ypano-Mosonser, Cubupy v PecnyGnmkm Hasaxcrau,
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EXHOJIOI'MUA

Te3ucwst 00KIA008, NPEeOCmAaBIeHHBbLX
Ha 18-1i MencoynapooHoil HAYUHO-RPAKIMUUECKOU
Kougpepenuyuu «Koamwoounzossie mexuoaozuu, I'PI1,
SHYMPUCKBAICUHHBLE PAOOMbL>
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Proceedings of the 18" International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference

IIpumenenue F'HKT npHu npoBeaeHUH
MHOTrOCTaaAuHHBIX I'PII B CKBasKHHAX
C TOPH3OHTAJIBHBIM OKOHYaHHEM

A.B. Kasaxos, AO <bauinegpmezeopusura»

TTOUCK penIeHUI, HATIPABIEHHBIX HA MOBBIIIEHUE
OKa3aTesist KO3 (PUIITMEHTA U3BJICKAEMOCTH
YIJIEBOJIOPOAIOB U JOITYCTUMOI PEHTA0ETBHOCTH
IKCIUTYaTAUM HE(PTAHBIX U I'A30BbIX CKBAKHH, HAPSAY C
BO3POCIIEHN PECYPCHO-UHHOBAITUOHHOU IEATETBHOCTBIO
HE(MTEra30BbIX KOMIIAHUH, CBI3AaHHOU C OCBOCHUEM
TPYJHOU3BJIEKAEMBIX 3a11ACOB YITIEBOJIOPOJOB, JUKTYET
Pa3BUTHUE TOPUZOHTAIBHOI'O OYPEHUS CKBAXKHUH C
HpUMEHEHUEM MHOTrOCTaguHOrO I'PIT. My(pTOBBIC
TexHonoruu I'PIT, HanboJsee 4acTo NPUMEHIEMBbIC HA
CEroAHAIIHNNI J€Hb HA TeppuTopun PO, HE MOTYT B
MOJIHOUW MEPE PA3PEIMNTD BECh CIEKTP 33/1a4, CBA3AHHBIX
C 3(PPEKTUBHOM IKCIUIYATAITUEN CKBAKUHBI ITOCTIE
NPOBEAEHHUA I'HIPOPA3PHIBA IIACTA. K OCHOBHBIM
HEJOCTATKAM MY(TOBBIX TEXHOJIOIUH MOKHO OTHECTH
OT'PAaHHUYEHHE 1O KOJIMYECTBY CTAAUH, OOYCIOBIEHHOE
JUAMETPOM IMIAPOB-aKTUBATOPOB, JONTOJTHUTEIbHBIE
3aTPATHI HA BOCCTAHOBJIEHHE KOMMYHHKAIIUU C INIACTOM
MPU OTKA3€ 3JIEMEHTOB 3AKAHYUBAHUA U OTCYTCTBUE
BO3MOKHOCTH IPOBEAEHM A IOBTOPHOI'O I'U/IPOPA3PHIBA
— Haubosiee OCTPYIO POOBIEMY, CBI3AHHYIO C
OTCYTCTBUEM PABHOIIPOXOJHOI'O JUAMETPA CTBOJA
CKBaKMHBI, ITOC€e pa3bypuBanug mydt ['PIL

IIprUOPUTETHBIM HAIPABJIEHHUEM JAETIAPTAMEHTA
T'HOKHUX HACOCHO-KOMITPECCOPHBIX TPYO I'PYIIIBI
KoMIniaHu AO «bamHedTereopusnKar, CO3aHHOI'O
B HOs16pe 2015 ropa, ABJIsIeTCSI BHEIPEHUE CEPBUCA
6e3My(dTOBBIX TEXHONMOrU MI'PIT.

JJ1s1 peanusanuu JaHHOM TEXHOJIOTUHU OBLIIO
CIIPOEKTUPOBAHO U 34KYIUIEHO YHUKAJIBHOE
060PYyJOBAHHE, HE UMEIOIIEE AHAJIOIOB HA POCCUICKOM
HEPTECEPBUCHOM PBIHKE, B YMCJIE KOTOPOI'O MOKHO
BBIJIEJINTD KOJITIOOMHIOBYIO YCTAHOBKY C IIOBBIIIIEHHON
€MKOCTBIO pabouero 6apadana (5300 M ru6Koi TPyOs
guameTpom 50,8 MM v 6800 M 'HOKOL TPYOBI
auaMeTpoM 44,45 MM), HACOCHYIO YCTAaHOBKY Combo
JET, CIpPOEKTHPOBAHHYIO HA 34K43 U IIPEJCTABIISIONIYIO
COOO¥ NIOJTHBIN KOMILJIEKC JIJIS1 [IPOBEICHU S
T'UJPOIIECKOCTPYHHOM NEpOopanuu (JBa HEMEHTAKHBIX
HACOC4, 3aMENTUBAIONIAs CUCTEMA U GJIEHIEP MAJION
IPOU3BOAUTENBHOCTH HA OJAHOM 11accy). llecTHaauarob
€MHUL TEXHUKH, BXoaAIeH B cocTas gpyiora THKT,
IIO3BOJISIIOT BBIIOIHATH PAOOTHI JIIOOOI CIIOKHOCTH 6€3
NIPUBJIEYEHUSA CYOIIOAPAAHBIX OPraHU3ALIHA.

Ha cerogHamHnM 1eHb ObLJIN YCIICITHO BBIIIOJIHEHBI
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CT Application during Multi-Stage
Fracturing of Horizontal Wells

Alexander Kazakov, Bashneftegeophysics, JSC

Search for solutions to enhance hydrocarbon
recovery and increase profitability of oil and
gas operation along with increasing innovation
activity of oil and gas companies aimed at hard-
to-recover reserves development are the main
drivers for development of horizontal drilling with
multistage fracturing technology. At present time,
sleeve fracturing technologies that are the most
common in Russia can't solve all range of tasks for
effective well operation after fracturing. The main
disadvantages of sleeve technologies are: limit
number of stages due to diameters of activating
balls, additional expenditures for recovery of
reservoir-to-well connectivity after failure of
injection equipment, impossibility to conduct re-
fracturing that is the most important problem since
the diameter of the well after milling fracturing
sleeves is not constant.

The number one priority of coiled tubing
department at Bashneftegeofizika JSC group of
companies that was founded in November, 2015 is
the introduction of non-sleeve multistage fracturing
technologies.

A range of unique equipment with no comparable
counterparts in Russian oil service market was
designed and purchased in order to implement this
technology. This equipment includes coiled tubing
unit with the increased reel capacity (5300 meters
of coiled tubing with 2-inch diameter or 6800 m of
coiled tubing with 1,75-inch diameter), custom-built
pump unit Combo JET that is a complete equipment
package for sand jet perforation (2 cementing
pumps, mixing system, low-capacity blender on one
chassis). Sixteen units of equipment in one coiled
tubing fleet enable the company to conduct any
operation of any complexity with no need to engage
subcontractors.

At present time, operations were successfully
conducted using bottomhole assembly (BHA)
including sand jet perforator and a shut-off
packer for isolation of underlying fracturing
intervals (annulus fracturing technology).The
maximum number of fracturing stages was 23
stages in one well. Also, coiled tubing department
successfully carried out one operation combining
annulus fracturing and Plug&Perf technologies



pa6oTsl c npuMeHeHnemM KHK; B cOCTaB KOTOPOH
BXO/JUT I'U/IPOIECKOCTPYHHBIN nieppopaTop u
MAKEP-OTCEKATEND AJ151 U30JIAILIMU HIPKEJIEKAMUX
MHTEPBAJIOB TNPOPA3PbIBA IIJIACTA (TEXHOJIOT U

I'PT1 1o 3aTpyOHOMY IPOCTPAHCTBY). MAaKCHUMaJIBHOE
KOJIHUYECTBO CTAAUN THPOPA3PhIBA IJIACTA HA CKBAXKUHY
COCTAaBWIIO 23 IIT. TAKKE B AKTUBE ICIAPTAMEHTA
YCIIENTHO BBIITOJIHEHHA KOMOMHUPOBAHHAS paboTa,
coyeTamas npumMeHenue rexunosnoruu I'PIT mo
3aTPyOHOMY IIPOCTPAHCTBY U TeXHONIOruIo Plug&Perf
(TUAPaBINYECKN AKTUBHPYEMBIH IIOCALOYHbBIN
UHCTPYMEHT 111 YCTAHOBKH KOMIIO3UTHBIX
MOCTOBBIX IPOOOK B CBA3KE C TU/IPONECKOCTPYHHBIM
nepdoparopom, crryckaembeim Ha 'HKT).

TTOMHMO UCTIONIB30BAHHUS OOIIEJOCTYITHBIX
3aMaJHbIX TEXHOJIOTHU, KOMITAaHUSI AO
«bamHedTereopusnKka» COBMECTHO C KPYITHEUIITUM
MPOU3BOAUTEIIEM NIEP(POPALTMOHHBIX 3APAIOB B
Poccuu paboraeT HaJl CO3AaHUEM 6€3MYy(PTOBOM
TexHonoruu BNG WirePlug — anasnora
3apPEKOMEH/IOBABIIEH CEOS1 BO BCEM MUPE TEXHOJIOIUH
Plug&Perf. CymecTBEHHBIM PA3JIMYUEM MEXY
TEXHOJIOTUAMHU ABJIAECTCA CPEACTBO AOCTABKH KHK K
MECTY IIPOBEJICHUS BHYTPHUCKBAKMHHBIX OIIEPALINI, B
Ka4eCTBE KOTOPOI'O IIPEAIIOIATAETCS UCIIOIb30BAHNE
TUOKOM TPYOBI C TEO(PUNIECKHUM KAOEIEM.
HeMa10BaKHBIM IIIOCOM ABJIAETCSA UCIIOIb30BAHUE
TAaHJEMA ITOCJIETOBATEIBHOI'O CPA0ATBIBAHUA B COCTABE
KHK, uckirouaroniee Kakue-1160 BpEMEHHBIC 33/ICPKKHU
MEXKAY CPAOATBIBAHHUEM CEKITUI KOMIIOHOBKH U
MO3BOJHBIINM AKTUBUPOBATH KOMIIOHEHTBI CUCTEMBI IO
KOMA4H/I€ B3PBIBHHKA C IIOBEPXHOCTH 3EMJIN.

HicribITaHUA KOMIIOHOBKH HU34 KOJIOHHBI,
MPOXOAWBIINE MUHYBIIIHM JIETOM H4 B3PbIB IIOJIMTOHE,
HOATBEPLUIIN PAOOTOCIIOCOOHOCTD CUCTEMBL U B IIOJIHOHU
MEPE PA3PEINIIN ITOCTABIECHHBIE 33 /Ja49H:

e OCaJKy nakepa I'TIII-92;

* OTCOEJIWHEHHE MTOCAAOYHOIO HHCTPYMEHTA;

* MOCJIEJOBATENBHOE CPAOATBIBAHUE CEKITAH
11eppopaTopos;

* ONPECCOBKY MAKEPA HA MAKCUMAJIBHOE paboyee
masyieHue 700 aTtm.

BropbIiM 3Tan1OM Pa3paboTKHU CTAIa MOAU(PUKALI U
MMOCAJOYHOI'O MHCTPYMEHTA MO/, KOMIIO3UTHBIE
MOCTOBBIE ITIPOOKHU C 1I€JIbIO IIOBBIIEHN A
3P PEKTUBHOCTU TEXHOJOTUU ITyTEM MUHUMHU3ALIUN
BPEMEHHBIX 3aTPAT IIPU PPE3EPOBAHUU
MHOI'OCTAJUIMHBIX CKBAKUH. [IOBTOpPHbBIE UCTIBITAHUA
MOKA3aJI1 9P (PEKTUBHOCTD PA6OTHI KOMIIOHEHTOB
KHK, noarBepXa€MyIO YCIIEMTHBIM TECTUPOBAHUEM
YCTAHOBJIEHHOM KOMITO3UTHOM MOCTOBOM ITIPOOKHU HA
MaKCHUMaJIbBHOE pabdouee aasieHue 70 MIla, Tpebyemoe
JUISL CIIEIITHOT'O BBIIIOJIHEHUSI THIPOPA3PhIBA I1JIACTA.
Ha cerogusamHui IeHb JeapTaMeHT TIMOKHUX HACOCHO-
KOMITPECCOPHBIX TPYO F'OTOB K IPOBEAECHHUIO OITBITHO-
IIPOMBINIJIEHHBIX PA60T HA CKBaKUHE.

HoBBI YPOBEHBb ABTOMATH3AIHH, 0€30IIACHOCTH
1 3¢ PEeKTHUBHOCTH: B3IJIS/L IPOU3BOTHUTES

10.B. benyzun, C3AO «DHIMAII

OIHUMU U3 KPUTEPUEB OE30MACHBIX U
YCIIENITHO IIPOBOIMMBIX PAOOT C IPUMEHEHNEM }

(hydraulically activated setting tool for installing
composite bridge plugs together with CT-deployed
sand jet perforator).

Apart from application of conventional western
technologies, Bashneftegeofizika JSC in cooperation
with the largest manufacturer of perforation charges
in Russia conducted research on development

of non-sleeve

A.B.Kazakos technology BNG

Alexander i

- W1rePlug that
is an analogue
of Plug&Perf
technology that

proved its efficiency
around the world.
The main difference
between these
technologies is the
method of BHA
deployment to the
operation depth

— coiled tubing

with logging cable
was designed for
this purpose. The
important advantage
is the application of consequently actuating tandem
as a part of BHA that eliminates any time delays

for activation of assembly sections and enables
perforation engineer to activate components from
the surface.

Testing of bottomhole assembly that was
conducted this summer on experimental explosion
area proved the efficiency of the system and solved
all tasks that were set:

» Setting of packer GPSH-92;

¢ Disconnection of setting tool;

* Consequent activation of perforator sections;

* Pressure test of packer for the maximum
operation pressure 700 atm.

The second stage of development was
modification of setting tool for composite bridge
plugs installation feature in order to increase
effectiveness of the technology by mitigation of time
expenditures during milling in wells after multistage
fracturing. The second pilot tests proved the
efficiency of BHA components operation that was
supported by successful pressure test of composite
bridge plug at 70 MPa that is a required pressure
for hydraulic fracturing. At present time, coiled
tubing department is ready for pilot testing of this
technology in wells.

New Level of Automation, Safety and
Efficiency. Manufacturer’s Outlook

Yury Belugin, FIDMASH

One of the criteria for safe and successful
work with the use of high-tech equipment is
its automation and the availability of qualified
personnel. In today's world without the use
of electronics it is impossible to imagine any
production, let alone oil and gas industry. In
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BBICOKOTEXHOJIOTUYHOI'O OOOPYAOBAHUS ABJISIOTCS €TO
ABTOMATHU3A1I1A 1 HAJITMYHC KB"UII/I(I)I/IHI/IpOBaHHOI‘O
HEPCOHANA. B COBpeEMEHHOM MUPE 6€3 TPUMEHEHUS
MEKTPOHUKU HEBO3MOXKHO MPEICTABUTD HU

OJJHO NIPOU3BO/ICTBO, 4 TEM 6071€€ HE(PTETAZOBYIO
OTpacib. B JOKIa/1€ HA IPUMEPE ATATIOB PA3BUTH S
COGCTBEHHBIX KOHTPOJIBHO-PETUCTPUPYIOITHX
CcUCTEM (KOJITIOOHMHTOBBIX, Q30 THBIX, HACOCHBIX
YCTAHOBOK) OCBEMIACTCS TEKYIEE COCTOSIHUE U
JaJIbHENUIIIEE BUJCHUE JAHHOI'O HAIIPABIEHU. bonee
HOAPOOHO PACCKAZBIBACTCS OO AaBTOMATUYECKOM
CHCTEME YIIPABJIEHUA U COOPA JAHHBIX KPUOTE€HHON
430THOM yCTAHOBKU. He ocTaBieHo 6€3 BHUMAaHUS U
UHPOPMAITUOHHOE OOECIIEYCHUE, KOTOPOE CETO/IHS
(opMUpyeT TEHICHITUIO «O0Ia9HOT0» JOCTYIIA.
PacckaspiBa€TCs O JUCTAHIITMOHHOM MOHUTOPHUHIE 34
COCTOSTHHEM OOOPYAOBAHUS YEPES CEPBEP YAAIECHHOI'O
JOCTYHA. DTO MTO3BOJISIET MOJIb30BATEIIIO B JTIOOO0H
MOMEHT BPEMEHHU Y3HATD O TEKYIIEM COCTOTHUH

YCTAHOBOK. B JIOKJIa/I€ pACCMATPUBAIOTCSI COBPEMCHHbBIC

TEHJICHIIUHU 110 OPTraHU3A1IH [TOBBIIIICHHUS
KBaJIM(PUKAIIUHU OIIEPATOPOB OOOPYAOBAHMS HA
IPUMEPE CIIEIUATIN3UPOBAHHBIX TPEHAKEPOB,
JIEHUCTBYIONIUX KAK HAa 0643€ IEPCOHAJIbHBIX
KOMITBIOTEPOB, TAK U CIIEIIUATIU3UPOBAHHBIX
TPEHAKEPOB, MAKCUMAJIbHO NIPUOIHNKEHHBIX K
PEATBHOMY OOOPYAOBAHUIO.

OIBIT CTUMYJIAIIUH MHOT'OCTBOJIBHBIX
TOPHU30HTATbHBIX CKBAKHH C IIPUMEHEHHUEM
CHCTEMBEI 32X0/5a B 00KOBBIE CTBOJIBI Discovery
MLT va THKT B KapOOHATHOM KOJLIEKTOPE

T I'anues, YK <Anpen»; K.Bypoun, K. Cmapooyoyeaa,
dIlmombepauce»; A. Hypyarnun, P. Iatinemounos,

AO <Tammnegpmeomoarc»

B 2016-2017 rogax YK «Anper» 1 AO
«TaTHE(dTEOTHAUA» COBMECTHO C KOMITAHHEH
Ilnombep:xe» 6blJ1 PEATN30BAH IPOEKT, B
PE3YIBTATE KOTOPOT'O OBLIIO IPOOYPEHO U BBEICHO B
IKCIUIYATAUIO 11 MHOI03a00HHBIX TOPU3OHTAIbHBIX
CKBaKMH Ha CTEMTHOO3EPCKOM MECTOPOXKACHUN.

CTenHOO03EePCKOE MECTOPOXKAECHUE HAXOJUTCA
B Pecniyonuke Tarapcrad. OJHUM U3 OCHOBHBIX
OO'BEKTOB PA3PAOOTKHU ABJISCTCS OAIMKUPCKUI
APYC, IPEACTABIEHHBIN KAPOOHATHBIMU ITIOPOJAMH.
KonnekTophl XapaKTEPHU3YIOTCA BBICOKOI
T€TEPOT€HHOCTBIO KAK BEDTUKAIBLHOM, TAK U

TOPHU30HTAIBHON. HedTu pu n1acTOBO TEMIIEPATYPE

00611210T AHOMAJIMSIMHU BA3KOCTH U IIOABUKHOCTHU U
OTHOCSITCS K KJIACCY HEHBIOTOHOBCKUX JKHUJIKOCTECI.
7151 OGHAPYKEHU S U N30HPATENIBHOI'O TOCTYIIA
B MHOTI'OCTBOJIBHBIE CKBAKHUHBI OblJId [IPUMEHEHA
CHUCTEMA 32X0/a B OOKOBbIE CTBOJIBI Discovery MLT,
IIPENOCTABIEHHAs KOMIIaHueH JIlmomoepxe».
bBrarogaps JaHHOU cucTeMe ObLI OCYILIECTBIICH
3aXO0/ IS IPOBEACHUSA IIOCIEAYIOMEN KUCIOTHOM
06paboTKH B 40 OTKPBITHIX TOPU3OHTAIBHBIX CTBOJIOB
Ha 11 ckBakuHax. JlaHHas TEXHOJJIOI'HS JI0OKA3aJ1a CBOIO
3(pPEKTUBHOCTD U TOTOBA K TUPAKUPOBAHUIO IPU
paboTe B MHOIO3a00MHBIX CKBAXKUHAX U IIPUOOPETAET
BCE OOJIBIIVIO MOIYISAPHOCTD CPEAH JOOBIBAIONUX
KOMIIaHHI.
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I0.B. benyrun
Yury Belugin

the report, the
current state and
further vision of
this direction is
highlighted using
the example

of the stages of
development of
own control and
recording systems
(coiled tubingunits,
nitrogen pumps,
pumping units).
More details

are given about

the automatic
control and data
collection system
of a cryogenic nitrogen unit. Information support

is also highlighted, which today forms a trend of
"cloud" access. It is spoken about remote monitoring
of the state of the equipment through a remote
access server. This allows the user to learn about the
current state of the settings at any time. The report
examines the current trends in the organization of
advanced training for equipment operators using
the example of specialized simulators, operating
both on the basis of personal computers and
specialized simulators, as close to real equipment.

Experience of Stimulation of Multi-Barrel
Horizontal Wells with the Application of
Sidetracking System Discovery MLT on Coiled
Tubing in a Carbonate Reservoir

1. Galiev, Alrep; K. Burdin, K. Starodubtseva,
Schlumberger; A. Nurullin, R. Gainetdinov,
Tainefteotdacha, JSC

In 2016-2017 years “Alrep” and JSC
“Tatnefteotdacha”
with Schlumberger
implemented the
project where
11 multilateral
horizontal wells
were drilled and
put into operation
at Stepnoozerskoye
oilfield.

Stepnoozerskoe
oilfield located
in the Republic
of Tatarstan.

One of the main
development
objects is the
Bashkirian Stage,
represented

by carbonates.
Reservoir rock is characterized by high
heterogeneity, both vertical and horizontal. At
reservoir temperature the oil has anomalies of
viscosity and belong to the non-newtonian fluids.

| CHI/IH Crapoay6uesa

Kseniya Starodubtseva



JIJ11 CTUMYJISILIAN IPUTOKA B CKBAXKMHAX
IPOBOANIUCH KUCJTOTHBIE O6PA0OTKH IPU MOMOIITH
CaMOOTKJIOHSIIOMUXCSA KUCJIOTHBIX KOMITO3UILITUH
Viscoelastic Diverting Acid (VDA) u Dynamic Acid
Dispersion (DAD):

1. 17%-s1 consiHas afanTUPOBAHHASA KMCJIOTA ObLIA
BBIOPAHA B KAYECTBE OCHOBHOI JKUJJKOCTH /I
KUCJIOTHOU O6PaOOTKHU U PACTBOPEHU S IOPO/I,
COCTOSIINUX B OCHOBHOM M3 KAJIBIIUTA.

2. s yny4dmeHusa KOHTAKTA KUCIOTHI C ITIOPOAOM IIPU
KHUCJIOTHOHU OOPabOTKE NPUMEHSIICSA PACTBOPUTEID
JUIS YAAJIEHUS OCTATKOB YIJIEBOJIOPOAOB, KOTOPBIE
MOI'YT pa3pymuTtb VDA.

3. DMyJIbCUA PACTBOPUTEIA U KUCIOTHI (DAD —
Dynamic Acid Dispersion) NO3BOINIA YIYYIINUTD
KOHTAKT KUCJIOTBI C HOPOJIOU 32 CYET OTMBIBA OT
TSKEJIBIX YITIEBOJIOPOIOB H OJJTHOBPEMEHHOI'O
PaCcTBOPEHMS TOPOABL

4. CaMOOTKJIOHAIOUMNICS BA3KOYIIPYI'UI KUCJIOTHBIHN
COCTAaB Ha 6ecnnonumepHoU ocHOBe (VDA —
Viscoelastic Diverting Acid) TO3BOJIMJI BEIIIOJIHUTD
CTUMYJIALINIO HEMPOCTUMYJIUPOBAHHBIX 30H 34
cYeT O6PA30BAHMSA I'€NIA OCJIE PEAKIITUU KUCJIOTHI
C NOPOJOI ¥ BDEMEHHOI'O 3AKYTIOPUBAHUSA
BBITPABJIEHHBIX KUCJIOTOM KAHAJIOB.

Kpowme Toro, coueTaHne BBICOKOTEXHOJIOIMYHBIX
pemennit <llmomoepxe» U 3(PPHEKTUBHBIX IO
CTOUMOCTH YCJIYT JIOKAJIbHBIX KOMIIAHUH IT03BOINJIO YK
«Anper» 1 AO «TaTHedTEOTAAYA» COKPATUTD 3ATPATHI
BPEMEHU Ha IPOU3BOJCTBO PA6OT HA 58% 1 COKPATUTD
OOIIYIO CTOUMOCTB Pa0OT Ha 24%, COXPAHSIS IIPH 3TOM
K44eCTBO.

HCrno1b30BaAHHUE COBMEUIECHHOM TEXHOJIOTIHH
«KHCJIOTA — IIPOIIIIAHT> HA KAPOOHATHBIX
OTJIOKEHHUAX NPHU npoBeneHuu I'PIT

M.B. Daoees, OO0 «TazpaC-PemCepauc»

CyHIeCTBEHHAs 4aCTh 3a11aCOB HepTHu Bonro-
VPanbCKOIO PETMOHA IIPUYPOYEHA K 33JIEKAM,
NPEJCTABIEHHBIM KAPOOHATHBIMH KOJUIEKTOPAMI.
JIaHHbBIE 32JIEKU NTPENCTABIEHBI U3BECTHAKAMU
U JOJIOMUTAMH, BOCHOBHOM MaCCUBHOM
TEKCTYPBI, B PA3HOI CTENEHN KABEPHO3HBIMU 1
TPEUMHOBATBIMU. BOJIBIIMHCTBO 3aJIEKEN PA3OUTO
TEKTOHUYECKUMU HAPYIIEHUAMU HA OTJEJIbHBIE OJIOKH.
I'mapognHaMHUYeCcKasa CBA3b C 3aKOHTYPHOIM 30HOMN
OY€Hb 3aTPYJHEHA MJIM BOOOIIE OTCYTCTBYET, UYTO
CYILIECTBEHHO OCJIOXKHSAET UX PA3PAOOTKY.

INpuMeHeHne 06pabOTKU NPU3A60IMTHONU 30HbI
KHUCJIOTHBIMM PACTBOPAMU MJIM KJTACCUYECKOTO
KHCJIOTHOI'O PA3PbIBA KAPOOHATHBIX KOJIJIEKTOPOB
JIAJIEKO HE HA BCEX OOBbEKTAX I(PPEKTUBHO.

DTO OOBACHAETCA YACTUYHBIM 3AKPBITUEM
(«CXJIOIIBIBAHUEM») CO3JJAHHBIX U IIPOTPABJICHHBIX
KHCJIOTOU TPENUH M3-34 HU3KUX IIACTOBBIX JIABJIEHUN.

CoBMenieHre KMCJIIOTHOTO PA3PbIBA C 3aKPEIJIEHUEM
MPOTPABJIECHHBIX TPEUIMH IPOIIIAHTOM ITyTEM
MOCIEAOBATEILHON 3AKAYKU KUCJIOTHOI'O COCTABA U
CMECH C IPOIMIAHTOM CIIOCOOCTBYET CTUMYJIALINU
HHU3KOINPOHUIIAEMBIX KAPOOHATHBIX KOJIJIEKTOPOB
C HU3KHMH IJIACTOBBIMH JIABJICHUSMU U IO3BOJISCT
BBECTU B PEHTAOEIbHYIO PAOOTY CKBAKUHEL, HA

Multilateral reentry system Discovery MLT
technology was provided by Schlumberger to
give selective access in multilateral wells. At
Stepnoozerskoe oilfield, It was performed entrance
into 40 open horizontal laterals with following acid
treatment in 11 wells. This technology has proved its
effectiveness and ready to replicate when working
in multilateral wells and becoming more and more
popular among operators.

To stimulate production of wells, acid treatments
were performed with the help of Viscoelastic
Diverting Acid (VDA) and Dynamic Acid Dispersion
(DAD):

1. 17% adapted HCl was chosen as the main liquid
for acid treatment and dissolution of rocks which
are mainly consist of calcite.

2. To improve “acid-rock” contact with acid
treatment, a solvent UOG6 was used to remove
hydrocarbon residues that could destroy VDA.

3. DAD-Dynamic Acid Dispersion is used to
improve the contact of the acid with the rock by
washing it off from heavy hydrocarbons and, at the
same time dissolving the rock.

4. VDA allowed stimulation of unstimulated zones,
by gel formation after reaction of acid with rock and
temporary blockage of acid-etched channels.

In addition, the combination of high-tech
solutions from Schlumberger and cost-effective
local services enabled «Alrep» and «Tatnefteotdacha»
reduce the time on the production of work by 58%
and reduce the total cost of work by 24%, while
service quality is keeping at the same level.

Utilization of Acid-Proppant Technology
in Carbonate Deposits during Hydraulic
Fracturing

M. Fadeev, TagraS-RemService, LLC

There are substantial volumes of oil reserves in
carbonate reservoirs in Volgo-Ural region. These
reservoirs are dominated by limestones and
dolomites with massive cavernous and fracture
structure to different extents. The majority of
reservoirs are separated into blocks by tectonic
faults. Hydrodynamic connectivity with perimeter
zone is obstructed or there is no connectivity at all.
That makes these reservoirs difficult to develop.

The application of bottomhole acid treatment
or typical acid hydraulic fracturing are not always
effective in carbonate reservoirs. This is due to the
local closing of fractures that were formed by acid
due to low reservoir pressures.

Combination of acid fracturing with securing
developed fractures with proppant by consequent
injection of acid composition and proppant mixture
provides stimulation of low-permeability carbonate
reservoirs with low pressures. This also provides
profitable commissioning of wells where other
stimulations proved to be inefficient.

The proximity of water-bearing formations is
a constraint to the technology. Mitigation of this
negative factor is provided by the technology of
restricting fracture length based on the mini-frac
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KOTOPBIX UHBIE METO/IbI MTHTEHCU(PHUKAIIUU TOOBIYN
OKA3AJIUCh HEA(P(PEKTUBHBL

BM30CTb BOJOHOCHBIX IIJIACTOB OTPAHUYHBAET
MIPUMEHEHUE TEXHOJIOIUH. MUHUMU3ALIUEN JAHHOTO
HETATUBHOTO (PAKTOPA CTAJIO IPUMEHEHUE TEXHOJIOTUH
OT'PAHHUYEHU A BBICOTBI TPEIINHBI, 3AKIIOYAIOIIEHCS
B 34Ka4K€ Ha MUHHU(PPAKE CMEMAHHON (PPAKIINU
MOPONMAHTA, IOABAEMON HA IMHEHHOM reJjie. DPQexT
34KJIIOYAETCSA B SKPAHUPOBAHUH BBICOKOIIPOBOUMBIX
KAHAJIOB, CBA3BIBAIOMNX OOBEKT I'PI1 ¢ HUKEJIe KA MU
BOJIOHOCHBIMH IIJIACTAMH, YBEJIMUEHUHU PAJTUYCA
JPEHUPOBAHUSL.

BosHuKaAIOT Ciydan, Korga UMEIOTC OrPAHUYEHHbBIE
PAaCCTOAHUA 1O BOOIOHOCHBIX TOPU30HTOB CBEPXY
U CHU3Y. [Ipy1 JaHHBIX OTPAHUYEHUAX BO3MOXHO
HCIIOJIb30OBAHHE HOBOU ;KUAKOCTU ['PI1. JlaHHAas
JKHJIKOCTB PA3PhIBA O6JIAAET IECKOHECYIIEH
CIIOCOGHOCTBIO B IATH PA3 BBIIIE, YEM OOBIYHBIE
JIMHENHBIE I'eNIN. [JaHHAg TEXHOJIOT U TOAPA3YMEBAET
(POPCHUPOBAHHOE HATHETAHUE )KUJIKOCTH Pa3PbIBA —
CMECH C IPOINNAHTOM B OOIBIINX OOBEMAX.

BBICOKMI TEMIT HATHETAHUA OOECIIEYNBAET
HU3KHUE KO3 PUITUEHTBI (PUIBTPALIUH JKUJKOCTH
B €CTECTBEHHBIEC KABEPHBI, TEM CAMBIM CO3JaI0TCS
IPOTPABACHHBIC KUCIOTOH KABEPHBI OOIBIION
NPOTAKEHHOCTH, KOTOPBIE BIIOCJIEICTBUN
3AKPEIUIAIOTCA ITPOIIAHTOM.

IIpruMeHEHNE HECTAHAAPTHOT'O ONBITA U BOBJIEYEHNE
HOBBIX JKMJIKOCTEH PA3PbIBA ¥ TEXHOJIOIUU ITO3BOIAIOT
VACPKUBATB JOOBIYY HEDTU ITOCIIE ITpoBeeHUs I'PIT
HAa JJOJDKHOM YPOBHE.

O xapakTepe KOPPO3ZHOHHBIX IIPOLIECCOB U
HHTI'HOHUPOBAHHHU KOPPO3UH THOKHUX TPYO

JILD. Jlasnemuuna, K.B. Mnorkos, Poccuiickuti
2o0cyoapcmeennvlil ynusepcumem negpmu u 2asa (HHY)
umeru UM.I'yoxuna

KOJITIOOMHIOBBIE YCTAHOBKHU, OOIAJAI0IIHE
PAAOM IPEUMYIIECTB, BCE YAIE IPUMEHAIOTCS
IIPU KUCJIOTHBIX OOPa00TKAX CKBAXKHUH. OJJHAKO
HEJOCTATKOM TAKHUX TEXHOJIOI'UH ABIAECTCA CHUKEHHE
pecypca rubKkou TPyObl — KIIOYEBOI'O SJIEMEHTA
YCTAHOBKM — I10/] BO3/IEUCTBHUEM AI PECCUBHOU CPEJBL.
DTO CBA3AHO C BIMAHHUEM KUCJIOTHOM CPebl HA
METAJII IPU HAJTUYUH OOJIBIINX 3HAKOIIEPEMEHHBIX
UKJINYECKUX HATPY30K HA THOKYIO TPYOY.

ITpuMEHEHNE MHTUOUTOPOB KUCJIOTHOM KOPPO3UU
ABJIAETCS YHUBEPCAIBHBIM METOOM JIJIs1 CHUYKEHU A
CKOPOCTH KOPPO3HUU BHYTPUCKBAKMHHOI'O
060pynoBaHud. K MHrn6uTopaM KOppO3NH B
KHCJIOTHBIX CPE/IAX OTHOCSITCSI OPI'aHUYECKUE
rE€TEPOATOMHBIE COEIMHEHU S, aKTUBHOCTb KOTOPBIX
onpesensaeTcs afcopoIUel MOJIEKYIbl MHIMOUTOPA
Ha ITIOBEPXHOCTU MeTAJIIA. CTENIEHb NOKPHITUSA
METaJUIA CJIOEM UHTUOHUTOPA, B CBOIO O4E€PE/Ib, 3ABUCUT
OT TEMIIEPATYPBI, KOHLICHTPAUU UTHIMOUTOPA U
BPEMEHU KOHTAKTA C METAJIJIOM. BaKHYIO pOJIb UTPAET
1 XaPaKTEP METAJIMYECKOI'O OOOPYAOBAHUS, IIPEXK/IE
BCETO €0 XUMUYECKHUH COCTAB.

H3BECTHO, YTO T'HOKHUE TPYOBI IPECTABIAIOT COO0OMH
CTaJIH, COJEPKAIIHUE TAKHE JIETHPYIOLIUE SJIEMEHTHI,
KaK XPOM U HUKEJIb, IIOBBIIIAIONINE YCTOHYUBOCTD
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Kupwnnn MibkoB
Kirill I’kov

injection of the mixed proppant fraction delivered
by a linear gel. The stimulation effect is in isolation
of high-permeability channels that connect
fracturing target reservoir with underlying water-
bearing reservoirs and enhancement of drainage
area.

In some cases there is a restricted distance to
water-bearing reservoirs from above and below.

In these cases new fracturing fluid can be used.

The proppant-carrying capacity of this fluid is

5 times higher than conventional linear gels.

The technology is based on rapid injection of

high volumes of
fracturing fluid
with proppant.
High injection

rate provides low
filtration factor in
natural caverns
thus providing
development of long
acid-treated caverns
that are secured
with proppant

| afterwards.

The application
of unconventional
experience and
introduction of new
fracturing fluids
and technologies
provide maintaining
oil production at the required level.

On the Character of Corrosion Processes
and Coiled Tubing Corrosion Inhibitors

L. Davletshina, K. Il’kov, The L.M. Gubkin RSU
of Oil and Gas, REC “Oilfield chemistry”

Coiled tubing units with many advantages
are increasingly widely used for acid treatment
operations. However the disadvantage of this
technology is a decrease in coiled tubing service
life - the key element of the unit — when exposed
to corrosion environment. This is due to the fact
that acid environment affects metal during great
alternating cyclic stressing on coiled tubing.

The application of acid corrosion inhibitors
is a universal method for reducing downhole
equipment corrosion rate. Corrosion inhibitors in
acid environment include organic heteroatomic
compounds. The activity of these compounds is
determined by adsorption of inhibitor molecule on
metal surface. Degree of metal surface coverage with
inhibitor, in turn, depends on temperature, inhibitor
concentration and residence time with a metal. Type
of metal equipment and chemical composition in
particular is also important.

It is known that coiled tubing is a steel material
containing alloying elements such as chrome and
nickel that enhance acid resistance and steel strength
as well as other elements (manganese, silicon and
copper) that enhance mechanical characteristics.



K KUCJIOTAM U IPOYHOCTD CTAJIH, 4 TAKXKE JPyrue
(Mapraser, KpeEMHUI, ME/JIb), BJIUAIOIINE HA
MEXAHUYECKUE XAPAKTEPHUCTUKMU.

B HOLI «[IJpOMBICTIOBASI XUMUST» ObLIIA UCCIEAOBAHA
3(pPEKTUBHOCTD PA3TIUYHBIX IPOMBIIIIEHHBIX
UHTIUOUTOPOB Koppo3uu: COHKOP-9510(K), HATIOP-
KB, Xemukc-UK, UaBon-2A, UaBon-2b, BHIITI-2-B,
Karacon 28-3, CHITX-6438A, NJ-100 B KUCJIOTHBIX
Cpelax Ha OCHOBE PACTBOPA 15%-11 CONAHON KUCIOTHL

HNHrubuTOpsl JOOABISIIUCH B COCTAB B PEKOMEH/TYEMO

POU3BOAUTEISIMU KOHIIEHTPAUU — 0,3%. O6pa31ibl
BBI/ICPKMBAJIMCh B UCCIIEIYEMBIX PACTBOPAX 24 4,

CKOPOCTBb KOPPO3UU OTPE/IETISLIU I'PABUMETPUUCCKUM

METOJOM.
HccnepoBaHmst HOKA3aJIH, YTO CKOPOCTb KOPPO3UHU

CTaJTN TUOKOI TPYOBI A-606 B HEHHI' O POBAHHOL

15%-11 HCI B 21,4 pa3a MEHBIIIE 3TOT'O NTOKA3ATENA

Jutst crau Cr3Ki (8,76 M?/4). OMHAKO, HECMOTPST Ha

OOJBIIYIO YCTOMYUBOCTD K KUCJIOTE CTAJIU THOKOU

TPYOBI, 32U THBIH 3P eKT MHIUOUTOPOB (52,1-74,9%)

OKA3aJICA XyKe, yeM A1 CT3KIL [IJ11 COCTABOB C
uHruouTopamu Muson-2A, Tuson-26, BHIIII-2B,
Karacon-28-3 CKOpOCTb KOPPO3UH OKA3AJIAChH BBIIIE
MPEEIbHO JOITYCTUMOIM HOPMEI 0,2 1/M? 4.

CHUIKEHUE KOHIIEHTPAIIMH UHTUOUTOPOB 710 0,1 1
0,05% O3BOINIIO MOBBICUTD 3AIUTHBIN 3P HEKT /17151
NJ-100 go 80,8%. 11 o6pas3iioB HATIOP-KB, XeMukc-
WK, MaBOI-2A, THBOI-2B CKOPOCTH KOPPO3UU POCIIA
CO CHUIKEHHEM KOHIIEHTPAIUU. [IpH TOHUKEHHOU
KoHueHTpauuu BHIITT-2B CKOPpOCTb KOPPO3HUU JaXKE
BBIPOCJIA B 1,88 paza mo cpaBHeHUIO C 15%-11 HCl 6€3
UHTUOHUTOPA.

JanpHENIINE UCCIIETOBAHMS ObLJIN HAIIPABJICHBI HA
OIIEHKY CKOPOCTU KOPPO3UH IIPH 3 4, XaPAKTEPHBIX
JULSL IPOBEICHUS pabOT HA CKBAXKUHE. B pesynprare
uaru6utToper CHITX-6438 (A) u NJ-100 mokazaiu
32U THBIN 3P PEKT 94,0—95,1%. OTHOCUTEITBHOE
U3MEHEHHE CKOPOCTU KOPPO3UHU PAZTUYHBIX
UHTUOHUTOPOB Yepe3 3 U 24 4aca MOKET YKA3bIBATh
H4 Pa3JIMYHYIO 4JICOPOIMOHHYIO CIIOCOOHOCTS U,
CJIEOBATEIBHO, PA3JINYHYIO XUMUYECKYIO IIPUPOLY
UHI'UOHUTOPOB.

IIpumenenue T'HKT ¢ reou3snaecKum
ka6eneM B PYII dIpOoU3BOICTBEHHOE
oobeguHeHue <beropycHedTb»

11.B. Pesaxos, benHUITHnegpmo, PYI1
dIpouseoocmeenrioe 00seourerue <benropycredmo»

C 2010 roga B PYII dIpOn3BOACTBEHHOE
o6beguHEHUE «BETOPYCHEMPTh> MPUMEHAIOTCSA
T'UOKHE HACOCHO-KOMIIpeCcCOpHbIE TPy6s! (I'HKT),
OCHAIlICHHBIE IeO(PUNIECKUM KAOEIEM JJI5

BBITIOJTHEHUS PA6OT KOITIOGUHTOBBIMH YCTAHOBKAMU

npousBoacTBa C3AO «PUJIMAII». [Jokmay COCTOUT

M3 IBYX YaCTEN. B IEPBON YaCTH JOK/IA/1A OITUCHIBAECTCSA
npumeHsieMoe B Pecriyonnke benapych KOITIOOMHI'OBOE

060PYAOBAHHNE, OE30ITACHBIN CIIOCOO OCHAIICHHUS

I'HKT ka6eneM, U3J105KEH OIBIT padOT U NIPEUMYIIECTBA

crtioco6a. Bo BTOpO¥ 4acTH JIOKJIa/ja COACPKUTCS
UH@POPMALU O KOJITIOOMHI'OBBIX TEXHOJIOTUAX B PYTI
«JIpOn3BOJCTBEHHOE OObEANHEHME «besIopyCHEDTD>
c npuMeHeHueM 'HKT u reousnyeckoro kabes,

«Qilfield chemistry» REC conducted research on
the efficiency of different commercial corrosion
inhibitors: SONKOR-9510 (K), NAPOR-KB, Khemix-
IK, Invol-2A, Invol-2B, VNPP-2-V, Katasol 28-3,
SNPKH-6438A, NJ-100 in acid environment on the
basis of 15% solution of hydrochloric acid. Inhibitors
were added to the solution with 0.3% concentration
according to manufacturer’s recommendations.
Samples were maintained in solutions under study
during 24 hours, corrosion rate was measured by
gravimetric method.

Research showed that corrosion rate of A-606
coiled tubing steel in uninhibited 15% HCl was 21.4
times lower than that of St3kp steel grade (8.76
m?/hr). However, despite great resistance of coiled
tubing steel to acid, inhibitors protective effect (52.1-
749%) was lower than that for St3kp steel grade. In
compositions with Invol-2A, Invol-2B, VNPP-2-V,
Katasol 28-3 inhibitors corrosion rate exceeded the
maximum allowed value 0.2 g/m? hr.

A decrease in inhibitor concentration to 0.1 and
0,05% enhanced protective effect for NJ-100 up to
80,8%. In compositions with NAPOR-KB, Khemix-
IK, Invol-2A, Invol-2B corrosion rate increased with
a decrease in concentration. With low concentration
of VNPP-2V inhibitor corrosion rate increased by
1.88 times than that of 15% HCI without inhibitor.

The following research was aimed at evaluation of
corrosion rate during 3 hours that is a common time
period for well operation. As a result, SNPKH-6438A
and NJ-100 inhibitors showed protective effect of
94.0-95.1%. Relative change in corrosion rate for
different inhibitors after 3 and 24 hours can indicate
different adsorption capacity and consequently
different chemical nature of inhibitors.

CT Application
Together with
Logging Cable
at Belorusneft

Pavel Revyakou,
BelNIPIneft,
Belorusneft

Starting from
2010 Belorusneft
has been applying
coiled tubing
(CT) equipped
with logging cable
for operations
carried out using
coiled tubing units
manufactured by
FIDMASH. The
report consists of two parts. The first part describes
coiled tubing equipment used in the Republic of
Belarus, safe method of installing logging cable
into coiled tubing, operation experience and
advantages of this method. The second part of the
report is dedicated to coiled tubing technologies in
Belorusneft with coiled tubing and logging cable,
cable head designed by BelNIPIneft for logging in
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paspadorannor benHUITVHedTh KAOETbHOM I'OJIOBKE
JI7151 TeO(PUBUYUECKUX NCCIIC/JOBAHNUE T'OPHU30HTATBHBIX
CKBA)KHH, 4 TAK)KE O TEXHOJIOTMYECKIX CXEMAX IIPU
OypeHuu, ppeseposanuu noptos MI'PIT cucremorn
HAMPABJIEHHOI'O OypPEHUSL.

CoBpeMeHHOE 000PYJOBAHHUE JIJIS
BHYTPHCKBAKHHHBIX PA0OT C HCIIOJIb30BAHHEM
KOJITIOOHMHI'OBBIX YCTAHOBOK

Cepeeti Ampywuresuu, C3AO dHosumra»

COBMECTHOE 3aKPBITOE AKITHOHEPHOE OOIIECTBO
«HOBMHKA» BLICTYHAET KAK UHHOBALIUOHHAS CTPYKTYPA,
OPHEHTHUPOBAHHASA HA CO3JJAHUE U IIPOU3BOJCTBO
HOBOU TEXHHUKHU 151 HE(PTETA30J00BIBAIONIEN OTPACIIH,
B TOM YMCJIE BHYTPHUCKBA)KMHHOT'O OOOPYIOBAHHUSA
YU UHCTPYMEHTA JIJIS1 PAOOTHI C KOTTIOOMHTOM.

B nepBOI1 4aCcTH JJOKJ13/1a OBLIIO IPEJCTABICHO
060PYIOBAHUE JJIs TOCTABKH I€O(PU3NIECKIX
OPUO6OPOB, KOTOPOE MPEJHAZHAYEHO JIJIS JOCTABKUA
reo(pU3nIeCKUX IPUOOPOB B TOPU3OHTAIBHBIE
CTBOJIBI CKBAKHH C UCITOJIb30BAHUEM KOJITIOOMHIOBBIX
YCTAaHOBOK. OOECTIEUNBAET IPOBEJECHUE
reo(pU3NIECKUX UCCIIEJOBAHNUI TOPU3OHTAIBHBIX U
CYOrOPU3OHTAJIBHBIX CKBAKHWH, B KOTOPHBIE IOCTABKA
NPUOOPOB ITPH HOMOIIU Ka6€es (M )KECTKOT'O KaO€eIs)
HE NIPEJCTABISIETCS BO3MOXKHOM. B IOK/1a/1€ OBLIIN JAHBI
HOAPOOHBIE XAPAKTEPHUCTUKU KAOEIBHBIX TOJIOBOK

U COETMHUTEIBHBIX KOMIIOHOBOK, PA3PA00OTAHHBIX
KOHCTPYKTOPAMHM NPEATPUATHSL.

LeHTpanbHAs YACTh COOOIEHUS ObLIA yIC/ICHA
MHHOBAIITMOHHOMY BBICOKOTEXHOJIOTUYHOMY
O60PYAOBAHUIO JIJISI IPOBEACHUS CKBAXKUHHBIX PA0OT.

Cucrema HanpasieHHOTo Oypenus CHES9-
76M npeaHa3HAYCHA [IJIS1 YIIPABISIEMOTrO 6YPECHUS
TOPU3OHTAJIbHBIX, HAKJIOHHO-HAIIPABJIEHHBIX U
BEPTHUKAJIBHBIX CKBA’KHUH, B TOM YHCJIE HA IEIPECCUN.
O6€ecneynBaeT KOHTPOJIb BHYTPUCKBAKMHHBIX
apaMeTpPoOB U onpegenenune nonoxennusa KHBK
B PEXKHMME PEATBHOIO BpEMEHN. VICTIONIb30BaHNE
JAHHOI'O O60PYAOBAHUSA [IO3BOJIAET OCYIIECTBIATD
OypeHHE BOKOBBIX CTBOJIOB C BBICOKOM TOUHOCTBIO.

BryTpHckBaxnHHas KOMIOHOBKA KC301
MO3BOJIAET OCYLIECTBIIATD CPA3Y ABE TEXHOJIOTUU:
KUCJIOTOCTPYHUHOE 6yPEHUE U CEJIEKTUBHYIO
06pabOTKYy OOKOBBIX CTBOJIOB. KrcioTocTpyiinoe
OypEeHUE — TEXHOJIOI'H S, OOECIIEYNBAION A
KHCJIOTHBIM HAMBIB 60KOBBIX CTBOJIOB B
KapOOHATHBIX KOJIJIEKTOPAX C UCTIOIb30BAHUEM
KOJITIOOMHI'OBOY YCTAHOBKH HA HECOOCAKEHHOM
Y4aCTKE CTBOJIA CKBAXXHUHBL B COCTaB KOMIIOHOBKH
JUI KACJIOTOCTPYHMHOTO 6ypPEHUA BXOIUT
4ABTOHOMHO¥ 6JIOK MHKJIMHOMETPUH, KOTOPBIA
06€eCIIeYnBAET 3AITHCh 3EHUTHOI'O H A3UMYTaIbHOT'O
TTOJIOKEHHU I KOMIIOHOBKH BO BCTPOEHHYVIO NTAMSTh
C IOCJIEIVIOMINM YTEHUEM JIAHHBIX HA [IOBEPXHOCTHU.
MexaHu3M OPUEHTUPOBAHUA JIE/IA€T BO3MOXHBIMU
MIOBOPOT U OTKJIOHEHHE HUKHEHN YaCTH KOMITOHOBKIL.
OpHEHTHPOBAHMNE TPOUCKXOAUT ITYTEM CO3JAHUS
Tepenaza AaBjieHUs Ha UCTIOTHUTEIIBHOM MEXaHNU3ME
MMOBOPOTHOIT 4aCTU KOMITIOHOBKU. ITpy IpoBeiIeHUN
CEJIEKTUBHON O6PA60TKH GOKOBBIX CTBOJIOB YKA3dHHBIM
KOMIUIEKT OOOPY/IOBAHUS ITO3BOISIET HATIPABUTD
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ITaBen Pesskos
Pavel Revyakov

horizontal wells, operation diagrams for drilling and
milling multistage fracturing ports with directional
drilling system.

Latest Equipment for Intervention
Operations Using Coiled Tubing Units

Sergei Atrushkevich, Novinka, CJSC

Joint private company Novinka is an innovative
company aimed at development and manufactory
of the latest equipment for oil and gas production
industry including downhole tools and equipment
for coiled tubing operations. The first part of the
report was dedicated to equipment for conveying
logging tools into horizontal wellbores using coiled
tubing units. This equipment provides conducting
logging in horizontal and subhorizontal wells where
deployment of tools using wireline (or rigid cable)
is not possible. The presentation contained detailed
specifications of cable heads and connectors
developed by company designers.

The main part of the report was dedicated
to innovative high-tech equipment for well
intervention.

Directional drilling system SNB89-76M is designed
for drilling of horizontal, directional and vertical
wells including underbalanced drilling. The system
provides monitoring of downhole parameters
and locates the position of BHA in real time. The
application of this equipment provides drilling
sidetracks with high accuracy.

The bottomhole assembly KS301 allows two
technologies to be implemented at once: acid-jet
drilling and selective sidetracks treatment. Acid-jet
drilling is a technology that provides acid jetting
of sidetracks in
carbonate reservoirs
using a coiled
tubing unit in open
hole section of
the wellbore. The
assembly for acid-
jet drilling includes
an autonomous
inclinometer that
records the zenith and
azimuthal position
of the assembly in
the built-in memory
with subsequent
reading of the data
on the surface.

The orientation
mechanism ensures
the rotation and
deflection of the lower part of the assembly.
Orientation is achieved by creating a differential
pressure on the actuation mechanism of the rotary
part of the assembly. In the selective treatment of
sidetracks, this set of equipment allows you to orient
the tool and inject acid directly into the selected
sidetrack.

In conclusion, the speaker described downhole




UHCTPYMEHT U IIPOU3BECTHU 3AKAYKY KUCIOTHI
HEIMOCPEACTBEHHO B BBIOPAHHBII CTBOJL

B 3axioueHue JOKIAJ9UK OCTAHOBHIICS HA
BHYTPHCKBA)KMHHOM HHCTPYMEHTE J1JIs1 PA6OTHI
¢ THKT: coequHUTENSAX, PA3bEUHUTCIAX,
LUPKY/ISIIMOHHBIX U OOPATHBIX KJIATTAHAX. BTN
HOAPOOHO OXAPAKTEPUIOBAHBI TAKXKE COETUHUTE/IbHAS
KOMIOHOBK4 (moterhead), MPOMBIBOYHBIE HACA/IKU,

tools for operations with coiled tubing: connectors,
disconnectors, circulation and check valves.

The reporter described in detail the following
equipment: connector assembly (motorhead),
cleanout nozzles, centralizers, overshots, centration
tools, overshots, wireline catchers, impression

tool, specific devices (knuckle deflector, hydraulic
rotation device,
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LIEHTPATOPDL, OBEPILIOTHL, TPOCOJIOBKY, I1€YATH Jhonus lapneTina and hydraulic
TOPLEBAL, yCTPOHCTBA CIIELHAILHOIO HA3HAYEHUS Lucia DagICiSling knuckle deflector).
(OTKJIOHUTEJIb IAPHUPHBIH, YCTPOHNCTBO IIOBOPOTHOE Also presentation
I'UJPABINYECKOE, OTKJIIOHUTE]b IIIAPHUPHDBIN contained

information on
the development
of coiled tubing
failure detector

TUJIPABINYECKUH. TaKkKe 6blIa IPEICTABICHA
“HOOPMATTUS O XO/I€ BBIIOTHEHUS ITPOEKTA IO
pa3padoTke Ae(PEKTOCKONA KOITIOOMHTOBOU TPYOHI,
KOTOPBII HO3BOJISAET U3MEPATD TONIIUHY CTEHKU U

T€OMETPHIO KOITIOOMHT'OBO TPYOBI, 4 TAKXKE BBIABIIATH that provides
ee gedexTel. [oToBOE unenue 6y1eT IPEACTABICHO Ha | detection of defects
pbIHKE B 2018 ropy. and measurement
of wall thickness
YckopeHue padoT IIPH NIPOBEACHUH and geometry of

MHOT'OCTAJJHHHOI'O THAPOPA3PHIBA IVIACTA
C IPHMEHEHHEM T€XHOJIOIruH Premium
Port + Jackal

B. Kapnos, H. ITapuiur, AO <PHTIK>; K. Bypour,
K. Cmapooybuyesa, M. Hosurxos, M. /lemrosu,
dIlnrombeprces; A. Anepoes, OO0 JIVKOFI-
Hnocunupure»

B 2017 ropgy Ha MECTOPOXAECHNN UMEHU
B.H. Bunorpazosa, AO «PUTOK», 6611 TOIYYEH YCIIENTHBIH
ONBIT PabOT C IPUMEHEHUEM TEXHOJIOTUU ITPOBEICHUA

coiled tubing. The
complete product
will be presented at
the market in 2018.

Work Intensification during Multi-Stage
Hydraulic Fracturing using Premium Port +
Jackal Technology

V. Karpouv, N. Parshin, RITEK; K. Burdin,

K Starodubceva, M. Novikov, M. Demkouvich,

MHOT'OCTAJUITHOT'O TUAPOPA3PHIBA IIJIACTA 10 MAJIOMY
3aTPyOHOMY IIPOCTPAHCTBY MEX/Y THOKOM HACOCHO-
KOMIIPECCOPHOI TPYOOH U HACOCHO-KOMIIPECCOPHOI

Schlumberger; A.Aleroev, LUKOIL-Engineering, LLC
In 2017 RITEK successfully performed multistage
hydraulic fracturing through CT-tubing annulus in

TPyO6OIt B CKBA)KMHAX, C UCTIOJIb30BAHUEM XBOCTOBHUKOB
c ynpasiasemblMy nnoptamu I'PTT Premium Port + Jackal.
Konctpyknusa noptos Premium Port faeT BOSMOXHOCTD
NPOBOAUTS ceseKTUBHbIE ['PIT KaK Ha HOBBIX CKBAKMHAX,

wells equipped with liners with controlled fracturing
ports Premium Ports+ Jackal in Vinogradova field.
Premium Ports design provides the opportunity

to conduct selective fracturing both in new wells

TAK M HAa CKBAKMHAX, HAXOAAIMUXCA B SKCIUTYATALINH,
4 TAKKE IIPU HEOOXOIUMOCTU BBIOOPOYHO 3AKPBIBATH
nopTsl I'PIT ripyu BOAO- ¥ ra30IIPOABICHUAX UJIN
Pa3IMYHOrO PpOAA UCCIEAOBAHUAX CKBAXKUHBL.

JaHHBII METO/ ITIOKA3aJ1 BBICOKYIO 9(D(PEKTUBHOCTD
U HaJICKHOCTb. TaK, 32 Iepro/ € hEBPAIs 10O OKTIOPb
2017 roza 6bLIO BEIIIOAHEHO 12 cKBakuH ¢ 11-16 TPIT
H4 KAK/JIOM CKBAXKUHE 6€3 OCJIOKHEHU (110 IIPUYHHE
NPHUMEHEHU JJAHHOU TEXHOJIOTUN).

ITposenenne MI'PIT c THKT B CKBaXKMHE BO3MOXKHO

6J1aroapsl IPUMEHEHHUIO CIIELIMAIBHOI'O OOOPYAOBAHUS:

e THKT guamerpom 50,8 MM. IaHHBIN TUIIOPA3MED

TPYObI IO3BOJIAET BLIIIOJHATD PAOOTHI B CKBAXKUHAX C
rOpHU30HTOM J10 2000 M, 2 TAKXKE IPOBOJUTD IIPOMBIBKY

€ 3P PEKTUBHBIMU pacxoyiamMu B cirydae CTOII T'PIT;
¢ KpecrosuHa c nporexropom s FTHKT Cameron

B COCTABE IIPOTHBOBBIOPOCOBOIO OOOPYIOBAHUS.

ITpoTEKTOP HEOOXOAMM JIJI O6ECIIEYEHN 3AUTDI

I'HKT oT 3po3uu NIponmaHToM Ipu nposeaeHuu I'PIT;
* TmareabHad MOAIOTOBKA CKBAXKUHBI IIEPE]] CITyCKOM

KJII04a BO u3bexanue HITB.
ITposenenue MI'PII 6e3 nogbema 'HKT u3
CKBA>KUHBI IIPUBEJIO K 3HAYUTEIBHOMY COKPAIEHUIO

OIEPAIIOHHOI'O BPEMEHU PA6OTHL DKOHOMHUS PA6OUETO }

and already producing wells and if required — close
fracturing ports selectively in case of water or gas
breakthrough or deferent well testing operations.
This method proved its high efficiency and
reliability. During the period from February to
October 2017 twelve operations with 11-16
fracturing stages in each well were conducted
without complications.
Multistage fracturing using coiled tubing is
possible due to the application of special equipment:
* Coiled tubing with 2-inch diameter. This diameter
provides conducting operations in wells with
horizontal wellbore length up to 2000 m and
cleanout operation with effective rates in case of
sand out;

» Cross tee with protector for Cameron coiled
tubing as part of blowout equipment. Protector
is required for coiled tubing protection from
proppant erosion during fracturing;

» Thorough well preparation before running setting
tool in order to avoid non-production time.

Multistage fracturing with no need to pull CT out
from the well reduced operation time. Time saving

as compared to operations with complete CT lifting }
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TEXHOJIOI'MI

BPEMCHHU B CDABHCHHU C IIPOBCACHHUCM p36OT C IIOJTHBIM

nogbemoM 'HKT niepes kax 1ot onepariueit [PIT
cocrasuiia 50% IpU YBEJIMYEHNH KOJIMYECTBA IIOPTOB
I'PI1 Ha oHY CKBaXXUHY Ha 60%. Cpe/iHee BpeMs Ha
omuH nopT I'PIT COKpaTHUIOCH B 3 pa3a — ¢ 60 10 20
9aCOB.

KOJTIOOHMHT MOT OBI CTATH KJIFOYOM
K KPYIIHBIM 3aIIACaM YIIEBOJOPOJOB
Mapmur Patizarc, BP Russia

Ha Ansacke 1 B CHOUPU 3HAYUTENBHBIN OO'BEM 3411ACOB

HEMTU COAEPKUTCA B IPEUMYIIECTBEHHO IIECYAHBIX
IUIACTAX C MAJIOY TTTyOUHOI 3aJIETAHU S, HU3KOM
TEMIIEPATYPOU U BBICOKOU BA3KOCTBIO, Pa3pabOTKa
KOTOPBIX €€ He BeIeTCA. [Tociie pa3BeIOUHBIX PAOOT,
NPOBENEHHBIX OKOJIO 30 steT Ha3az (KoMnanuen BP B
AJIACKE), HEKOTOPBIE K/IIOYEBBIE XAPAKTEPUCTUKHU 10O
CHX IIOP HYXJAIOTCS B OIPENENEHHUH, AJI TOTO YTOOBI
HA4aTh 9KOHOMHUYECKU 3(PHEKTUBHYIO PA3PAOOTKY.
W3Ha492/IbHO IPEAIIONAT AJIOCh IIPOBOAUTD

pa3paboTKy no 3(PPEKTUBHOM HA TOT MOMEHT (1980-€)

TEXHOJIOTMH OYPEHUS BEPTUKAJIBHBIX CKBAXKHH C
IIPOBEJICHUEM B HUX I'MJIPOPA3PbhIBA IIJIACTA, OJJHAKO
TpebyeMOE KOJIMYECTBO CKBAXKUH U OOBEKTOB
HA3€MHON UH(MPACTPYKTYPBI CBUAETEIBCTBOBAIO
O HEPEHTAOEIBHOCTH PA3pPadOTKU. OUEBUHO,
9TO CJICAYIOIHUM PCIICHHUCM OBITTO IIPUMCHCHHC
TOPU3OHTAJIBHBIX CKBAKHH (1990-€) BBy 6BICTPOTO
Pa3sBUTHA JAHHOM TEXHOJIOI'UH B TOT NEPUOI.
OpHaKO 6OABIION ITOKA3aTEIb BBIHOCA IIECKA C
NPOPBIBAMHU BOJBI IPU TEKYILEH CUCTEME 3ABOAHEHUA
CJIEJIAIN TEXHOIOT IO TOPU3OHTAIBHBIX CKBAXXUH
HEPEHTAOEIBHON.

ITocne Pa3/IMYHBIX ITOIIBITOK, BK/IIIOYAIOMINX

IPUMEHEHUE (PUIBTPOB C I'PABUIHOM HAOMBKOM (2000-€),

MOIVIO TTIOKA34ThCs, YTO PEHTAOETBHOTO METO1A
Pa3pabOTKH TUX MECTOPOXKICHUI HE CYIIECTBYET.
O HaKO KOoMITaHUs BP cunTaeT, 4To NpuMeHEHNE
TEXHOJIOI'MU I'HJIPOPA3PHIBA IIACTA C (PUIBTPOM

(B KOTOPOM UCHIOJIb3YIOTCSI BCE IIPUOOPBI, KOTOPBIE

HHUKOIZIA HE IPUMEHSIIUCh B KOMIUICKCE IPYT C IPYTOM)

MOJKET PEMUTD JAHHYIO SdKOHOMHUYECKYIO IPOOBIIEMY.
ITo MHEHMIO aBTOPOB, OCHOBHOM IPOOIEMO
TOPU3OHTAJIbHBIX CKBAJKHH ABJIAETCA BBIHOC
MIECKA, KOTOPBIN ABJIAETCA IPUYUHOMN YACTBIX
IIPOPBIBOB BOJBI K 320010 CKBAXKUH. TpaiuIIMOHHBIE
METO/BbI 6OPBOBI C IECKOIIPOSIBJICHUEM KPaiHE
CJIOJKHBIE, MAJIOYCTOMYHBBIE K BHEITHUM (DAKTOPAM,
JIOPOr'OCTOSIIHE, U, KAK U3BECTHO, TPUBOAST
K OOJIBIIIOMY CKMH-3(PEKTY (110 BCEH JIJIMHE
TOPU3OHTAJIBHOI'O YYACTKA CKBAKHHBI).
ABTOPBI CYUTAIOT, YTO €IMHCTBEHHBIM CIIOCOOOM
Ppa3pabOoTKU JAHHBIX IJIACTOB SIBJISICTCS IPUMEHECHNE
U POKO PAZBUTOM TEXHOJIOI'MH MHOI'OCTAIUHHOI'O

I'IPOPA3PHIBA IVIACTA B TOPU3OHTAJIbHBIX CKBA’KMHAX.

Jake yauThIBas OOIYIO HEPEHTAOEIBHOCTD
BEPTUKAJIbHBIX CKBaXUH C I'PIT, npuMeHeHue
TU/IPOPA3PhIBA IPUBEJIO K POCTY JOOBIYU U

HCO6XO,D,’I/IMOMY KOHTPOJIIO BBIHOCA TICCKA, B PE3YJ/IbTATC

YEro 3TU CKBAXKUHBI IO CUX IIOP JOOBIBAIOT HEPTH
(B MaJIBIX KOJIMYeCTBAX) crryctd 30 jieT. COBMECTHOE
HCIIOJIb30BaHUE TEXHOJMOIrUU I'PIT CO CABUKHBIMH

44 Ne 1 (063) Mapr/March 2018

Cepreil ATpyIIKEBIY !

Sergei Atrushkevich "f

before each fracturing was 50%, fracturing ports
number was increased by 60%. The average time for
one fracturing port was reduced 3 times — from 60
to 20 hours.

Coiled Tubing
Could Be the
Rey to Major
Reserves

Martin Rylance,
BP Russia

There are
substantial volumes
of oil in place, in
both Alaska and
Siberia, in shallow
cold viscous
and sand-prone
formations, that
have as yet defied
any economic
development. With
appraisal having
taken place over
nearly 30 years (in
BP Alaska) a number of key behaviours remain to
be resolved if this oil is ever to be produced in an
economic and beneficial manner.

Originally (1980s) investigated with fractured
vertical wells, while this approach proved robust,
the number of wells and associated surface
infrastructure required to develop the reserves
made this impractical. Logically, the application
of horizontal wells technology was the next
step (1990s), as this was a developing approach
elsewhere. However, extensive sand production
as well as production ending water MBEs (Major
Breakthrough Events) in the waterfloods, also made
the horizontal wells impractical.

With various trials, including gravel-packing,
having taken place throughout the (2000s), it has
looked as though a cost-effective approach might
elude the industry. However, in a scenario that
closely reflects the development of the Frac-Pack
approach (i.e. all tools are out there just no-one
has screwed them together), BP believe that the
industry is on the verge of resolving this economic
conundrum.

The major issue with horizontal wells, it would
appear, is that the sand production itself encourages
the occurrence and frequency of the MBE events.
Conventional sand control approaches are too
intricate, too sensitive and far too expensive and as
we all know often result in very high positive skins
(this only being offset by the horizontal length of the
well.

We believe that the tools that have been
extensively developed to deliver multi-fractured
horizontal wells are just the solution these
reservoirs have been waiting for. While the vertical
fractured wells were themselves uneconomic, the
fracturing demonstrated the uplift and inherent



MydTaMu (C PyHKIIHENA (PUIIBTPA) HOTEHIIUATBHO
MO3BOJISIET OOECNIEYNUTD OOPBOY C IECKOIIPOSABICHUEM
C MUHHMAJIbHBIM 3(P(HEKTOM UHTEHCU(PUKALTUU
npuTOKA. [IpUMEHEHNE FTOPU3OHTAIBHBIX CKBAKUH
CO CABUXKHBIMU MY(PTaMH (C (PyHKIIUEN (PUIBTPA)
B KonmuuecTse OT 10 10 20 1 HAOy XA UMH
MAKEPAMU MOXET OOECIIEUYUTD PEHTAOEBHOCTD
paspadboTku. KpoMe TOro, B Crydae NpopbiBa BOJbI
MOYKHO OIPEAETUTb OOBOJHEHHBIN HHTEPBA U
33KPBITh COOTBETCTBYIOMIYIO MY(PTY, UTO OOECTIEUUT
OPOJO/KATENBHYIO TOOBIYY HE(PTH U3 CKBAKUHBL
KOnTIOOMHIOBBIE TEXHOJIOTUH ABJISAIOTCS
OCHOBHBIM METOZIOM AKTHBALIUU CIBUKHBIX MY(PT
npu I'PI], mO3TOMY NOTEHIIUAJIBHO UMEHHO 3THU
TEXHOJIOT'MH JOJIKHBI OBbITh UCITOJIb30BAHBI JIJIS
Pa3paboTKU MECTOPOXKICHUN HA AJISICKE U B CHOMPHL.
Ha AJcKe KONTIOOUHT U POKO UCIIONIb3YETCS
MOYTH JIJISI BCEX BUJJOB CKBA)KMHHBIX PA60T U
ABJIAETCS BBICOKO3((PEKTUBHON, PEHTAOEIBHON
U JIOCTATOYHO aJAIITUBHOM TeXHOJoruen. Kak
YKA43aHO BBIIIE, OTHOU U3 OCHOBHBIX IIPUYNH
BBICOKOH PEHTAOEIBHOCTH KOJATIOOMHI'A SIBJISIETCS
BO3MOKHOCTB YCTAHOBKH IPUOOPOB KOHTPOJIA
MECKOIIPOSIBIIEHUH 6€3 UCIIOIb30BAHUSA 6yPOBOIT
YCTAaHOBKH, KOTOPAs B 3TO BPEMS MOXKET OBITh
HCIIOJIb30BAHA JJ11 OYPEHUA APYTOA CKBAKIHBDL
Ha texkymmi MOMEHT KOMITaHuA BP nipeanonaraer
HAY4Th ONBITHO-IIPOMBIIITIEHHBIE UCCJIEJOBAHUA
JAHHOM TEXHOJIOIMY Ha MeCTOpOoXxAeHnM 1Q18. Ecin
METO/I IOKAXKET CBOIO 3(PPEKTUBHOCTD, OH MOXKET
CTAaTb KJIIOUOM K YHUKAJIbHBIM 3aI1aCaM HE(PTU HA
Ansicke u B Cubupu.

DKEKTOPHAA OYHCTKA CKBAKHH —
BBICOKO3((PEeKTHBHASA TEXHOJIOT M IJIA
CKBAKHH C aHOMAJIbHO HU3KHMH IIIACTOBBIMH
JaBJIECHHAMH

Poman Cubzamyanun, C3AO dHosunra»

Pagpaborannas C3AO «HOBHHKA» cCUCTEMA
PKEKTOPHOM OYUCTKU CKBAKMHBI IIPEJHA3HAYECHA /11
BBIIIOJIHEHM S OIEPALIUI IIPOMBIBKH B BEPTHUKAJIbHBIX
U F'OPHU30HTAJIBHBIX CKBAXKUHAX, 4 TAKKE CKBAXKHMHAX
C AaHOMAJIbHO HU3KUMU IIACTOBBIMU JIABJICHUAMU
U BBICOKMM IOIVIOIIEHMEM JKHUAKOCTH. [lanHas
TEXHOJIOI'MA OOECIIEYNBAET I'APAHTUPOBAHHBIN
BBIHOC TBEPJAOU (PA3bI U3 CKBA’KUHBI C IIOBEMOM
€€ Ha IOBEPXHOCTD. JJaHHBIN CIIOCOO IIPOMBIBKHU
IIOJIYYMJI PACIIPOCTPAHEHHUE B TEX CIIYYAsAX, KOI/IA
IIPUMEHEHHE IIPOMBIBKH C OOBIYHOM LIUPKYJ/IALIIECH
HEIIEIECOO6PA3HO MJIM HEBO3MOKHO. TEXHONIOT M
PKEKTOPHOM OYMCTKH ycTiemHo npomwia OITP Ha
CKBAKMHAX, IIPOOYPEHHBIX ITO TEXHOIOTUU SAGD B

MECTOPOXIEHUH TAXKENBIX HEPTEN. C UCTIONB30BAHHEM

3TOM TEXHOJIOTUHU OblId IPOM3BE/IEHA OUUCTKA

CKBA>KHH NOCJIE 6YPEHUS U OOCAJIKU OT 6YPOBOT'O

pacTBOPA M CKBAXKHH C IIECYAHBIMU IPOOKAMHM.
Cucrema 3;KEKTOPHOU OYHCTKU ITO3BOJISIET

TIPOU3BOAUTDH HCIIPCPBIBHYIO OYHUCTKY I1IO BCEMY CTBOJTY
CKB4’KHHBI 1O 3260s1. CKOpOCTb JABM)KCHHUA JKUJIKOCTHU K

YCTBIO COCTABIACT 1,8 M/C, YTO O6ECTIEUNBACT MOIBEM
TBEPAOU (Pa3bl INIOTHOCTBIO 1800 KI/M? € pazmepamu
4aCcTUL 10 3 MM. ISl CKBaXKUH C aHOMAJIBHO HU3KHUM

sand control that is required, many of these wells
still on production 30 years later (at very low

rates). Combining hydraulic fracturing with sliding
sleeves (that have a screen option) potentially
provides a sand control option, with an offsetting
stimulation effect. A horizontal well with 10 to 20
sliding sleeves (screened) and swell packers, would
potentially allow cost effective development to take
place. Additionally, should an MBE event occur,

the offending sleeve could be identified and closed
which would result in
continued production
and recovery from the
well.

As Coiled Tubing has
been one of the key
tools that have been
used to deploy these
sliding sleeve discrete
fracturing approaches,
this potentially
| will be the key to
deployment in Alaska
and Siberia. Certainly
in Alaska, Coiled
Tubing is widely used
for almost all kinds
of well activity, highly
efficient, cost-effective
and nimble. Indeed
one of the major cost advantages of the approach,
as noted above, is that the drilling rig is released to
drill another well and sand control is installed in
a conventional rig-less manner. Currently in the
define stage, BP hope to be moving to a field trial
in 1Q18; if this approach is effective it could unlock
major new development phases in both Alaska and
Siberia.

Ejector Well Cleanout. Application
Experience

Roman Sibgattulin, Novinka, GJSC

The ejector well cleanout system developed by
Novinka is designed for cleanout operations on
horizontal wells and wells with abnormally low
reservoir pressure and high fluid loss volume. This
method of cleanout is used in wells where cleanout
with conventional circulation is not efficient or
simply impossible. Ejector cleaning technology has
successfully passed pilot commercial development
in wells drilled using SAGD technology in a heavy
oilfield. Using this technology, wells were cleaned
out after drilling and casing from drilling mud and
wells with sand plugs.

Ejector cleanout system provides continues
well cleanout along the whole wellbore down to
bottomhole. The fluid rate of the surface is 1.8 m/s.
This provides removal of solid phase with 1800 kg/m?
density and particles diameter of up to 3 mm. For
wells with anomalously low pressure, ejector well
cleanout technology allows to clean wells with a
pressure gradient up to 0.05 atm/m. The ejector well
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JaBJIEHUEM TEXHOJIOrus DOC NIO3BOJILET IIPOU3BOIUTD
OUYMCTKY CKBAXKUH C I'PAJIUEHTOM JIABJIEHUS IO

0,05 arm/m. Cucrema DOC MOXKET OBITH I0PA6OTAHA I
60J1e€ HU3KUX I'PAJIUEHTOB JJaBJICHUSL. [JaHHBIH CTTIOCOO
IPOMBIBKHA OCHOBAH Ha 3(P(PEKTE 3KEKTUPOBAHUS,
CO3/1aBAEMOT'0 IOTOKOM, UMEIOITUM OOJIBIIYIO CKOPOCTD
TEUYEHU (CTPYUHBIN HACOC). I HUPKY/IALAN
UCIIOIb3YETCS JBOHHAA (KOHLIETPHUUHAS) THOKAsA TPyOa,
I71€ pabo4YrH NOTOK NOJAETCS BHU3 IO MaJion THKT,

4 2KEKTUPYEMBIN ITOJTHUMACTCS BBEPX I10 OOJIbIIEH
I'HKT. ABorinas THKT cmoTaHa HA 6apabaH, UMEIONUHT
CIIELIMAJIbHBIA BEPTIIIOL. BHYTPHUCKBAXKUHHAA
KOMIIOHOBKA UMEET I'MJIPOMOHUTOPHBIE COILIA JJIs
Pa3MBIBA OTIIOKEHUH M CO3[TAHUA B3BECHU TBEPIOH
(a3l JJ1 TOCIEAYIOMIETO €TI0 MOJCOCA B KEKTOPE.

B moksazie 6pUIM JAHBI PE3YIBTATHI IPOBEIEHHBIX

OI1P, TEXHUYECKHE XAPAKTEPUCTUKH DOC, TOJPOOHO
OXAPAKTEPHU30BAH KOMIUJIEKT OO0OPYJOBAHUA JIJIS
NPOBENEHM ONEPALUI U MPUBEICHBI XAPAKTEPUCTUKH
BCEX €I'0 COCTABAIOMIUX.

HoBBbI€ BO3MOKHOCTH MOJETHPOBAHH A
KHCJIOTHOI'O BO3JEHCTBHUA

E.B.Illensz0, 1.B. A3vinuna, kageopa pa3pabomsnis
U IKCNYAMAaLuLL HehmAHbLX MeCmopoxcoeruti PI'Y
nepmu u 2asza (HHUY) umenu M. I'yoxuna

KucnoTHOE BO3/IEUCTBUE IBISETCI OJJHUM U3
HAUOO0JIEE PACTPOCTPAHEHHBIX BUIOB CTUMYJIALIUNA
CKBA’KUH. YCIIEIIHOCTD TOM MJIM UHOU TEXHOJIOTUU
KHUCJIOTHOT'O BO3JIEUCTBHUA ONPEAEIAETCA TOYHOCTBIO
NPOTHO3UPOBAHUA d(P(PEKTA BO3AECHCTBUA HA
OKOJIOCKBAXKUHHYIO 30HY IIACTA. [IpOrHO3bI
COCTABJIAIOT HA OCHOBE IAHHBIX JIJAOOPATOPHOI'O U
MATEMATUYECKOT'O MOAECTUPOBAHMSL.

CyIecTByeT Pl 1a00PATOPHBIX METOUK,
MO3BOIAIONUX IPOTECTUPOBATH KUCJIOTHBIE COCTABBI,
OLIEHUTD UX BIIMAHHE HA (DUIIBTPAITMOHHO-EMKOCTHBIE
CBOMCTBA O6PA3110B I'OPHBIX NTOPOJ,. COBPEMEHHBIE
JIaGOPATOPHH BBITIOIIHAIOT MHOXECTBO BU/JIOB AHAJIU30B,
OJIHAKO UX O€3/IyMHOE HUCIIOJIb30BAHHUE HECIIOCOOHO
JaTb HEOOXOAUMYIO AJ1A JAJIbHEUIINX PACYETOB
nHpopmanuio. [Ipu cCOCTABIEHNH ITPOIPAMMEBI
JIaGOPATOPHBIX UCCJIENOBAHUI YACTO HE YUYUTBIBAIOT
THII TOPHOM OPOJBI U OCOOEHHOCTU CTPOEHUS €€
MYCTOTHOI'O IIPOCTPAHCTBA. DTO IPUBOJUT K TOMY, UTO
JIA6OPATOPHHU MPOBOAAT HEKOPPEKTHO IOCTABJIEHHBIE
3KCIEPUMEHTBDI, PE3YJIBTATHI KOTOPBIX HECTIOCOOHBI
JaTb PEATUCTUYHBINA IIPOIHO3 IIPOMBICJIOBOI'O
adpexra.

Ha ocHOBaHMU UMEIOIIETOCS ONbITA UCCACJOBAHUMI
MBI MOYKEM [JIATh CIEAYIOIINE PEKOMEHIALIH T10
TECTUPOBAHUIO U IIJIAHUPOBAHUIO PAOOT B KOJJIEKTOPAX
PAa3HOI'O THUIIA.

1. Insa kap6OHATHBIX IIOPOJ, [IOPOBOI'O U KABEPHO3HOI'O
THTA:

* OnpenensarTb KOITA4eCTBO KUCTOTHOTO COCTABA,
HEOOXOAMMOTO JIJI O6PA30BAHU S CKBO3HOI'O
BBICOKOIIPOBO/SIIECTIO KAHAJIA.

¢ MHHHUMU3HUPOBATH PACXO/ KUCIOTHI HA IPOMBICTIE
Iy TEM IIOI00PA CKOPOCTHU HATHETAHUSL KUCJIOTHOI'O
COCTAB4, [IPU KOTOPOM €I0 06'b€M, HEOOXOA VMBI
JUIs1 OOPA30BAHUS CKBO3HOT'O KAHAJI4, MUHUMAJICH.
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cleanout system
can be modified
for lower pressure
gradients. This
method of cleanout
is based on the
ejection effect
produced by a flow
having a high flow
velocity (jet pump).
For circulation, a
double (concentric)
CT isused, where
the working flow

is fed down a small
coiled tubing,

and the ejected
tube rises upward
along a larger
coiled tubing. The
double coiled tubing is wound on a drum having a
special swivel. The intracellular arrangement has
jetting nozzles for eroding sediments and creating

a solid suspension for subsequent sucking in the
ejector. The report presented the results of the pilot
commercial development conducted, the technical
specifications of the ejector well cleanout, the
detailed set of equipment for operations and the
characteristics of all its components.
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New Possibilities of Acid Treatment
Simulation

1 Yazynina, E. Shelyago, The .M. Gubkin RSU
of Oil and Gas

Acid treatment is one of the most widespread
methods of well stimulation. Performance of every
acid treatment technology is determined by the
accuracy of forecast of treatment effect on near-
wellbore region. Forecasts are made on the basis of
laboratory and mathematical simulation data.

There are several laboratory methods that enable
testing of acid compositions and evaluate its impact
on porosity and permeability of rock samples.
Modern laboratories conduct many types of analysis.
However, the light-headed application of these
methods will not provide the information required
for the following estimations. Often, the rock type
and structural features of voids are not considered
when developing laboratory tests program. This
leads to wrong experiments, the results of which do
not provide a real forecast of the effect.

According to our research experience we can
provide the following recommendations for testing
and job planning in different types of reservoir.

1. For porous and cavernous carbonate rock:

¢ Determine the volume of acid composition
required for creation of high-conductive pass-
through channel.

* Minimize the acid rate by selection of speed of
acid injection so that the acid volume required for
creation of the channel is minimal.

¢ Evaluate the uniformity of acid treatment by



¢ OLIEHUBATh PABHOMEPHOCTb KUCJIOTHOH OOPaAbOTKU

IIyTEM BU3YAJIM3AUH KAPTUHBI PA3PYIIEHHUHI

CKEJIETA IOPOABI C TOMOIIBIO PEHTTEHOBCKON

KOMITBIOTEPHOI TOMOTPahrnr 06pa3iia KEpHA.
. [ TEppUTEHHBIX ITIOPOL:

[\

IIPU KUCJIOTHOM BO3JECHUCTBUMU.

OnpenensarTb U3MEHEHUE MEXAHNUYECKUX CBOUCTB
U BJIIMSIHUE J1e(POPMAIIMOHHBIX HAIPY30K HA
IIPOHUIAEMOCTD — KUCJIOTA MOXKET PACTBOPUTD

SHAYUTC/IbHYIO YACTb CKCJICTA IIOPOABI, B PE3Y/IbTATC

IIOPOJA CTAHOBUTCS PBIXJIOHU, BO3MOKEH BBIHOC
IeCKa.

. 17151 KapOOHATHBIX TOPOJI TPEIIUHHOTO
THUIA HEOOXOAUMA PA3PabOTKA OTAETbHBIX
METOJIOB JIAOOPATOPHOI'O AHAJIN34, TIOCKOJIbKY
KEPHOBBII MaTEPHUAJ TOJOOHBIX OTIOKEHHUN HE

(S}

NPEACTABUTCIICH 110 OTHOMICHUIO K IIPDOAYKTUBHOMY

pas3pesy. Ham KOJIeKTUB pa3padoTan KOHIETIUIO
COBMENIEHUS TOMOTI'PA(PUIECKUX, TAOOPATOPHBIX

U IIPOMBICJIOBBIX JIAHHBIX /11 PEKOHCTPYKIIUHU
nU(PPOBON 3D-MOJENN YIACTKA OKOJIOCKBAXXKUHHON
30HBI IIJTACTA, BCKPBITOI'O CKBAKUHOIL.
COBpEMEHHBIE BO3MOKHOCTH MOJIE/IMPOBAHUSA
TEUEHUS JKUJKOCTEN HA YPOBHE OTAEIBHBIX ITOP U

TPEIIUH ITO3BOJIAIOT MHOT'OKPATHO ITPOUTPBIBATH HA

3D-Mozen BAPUAHTBI KUCJIOTHOI'O BO3IECTBIA,
ONPEAEIISTD IIPU ATOM U3MEHECHUE IIPOBOAUMOCTH
CJIO’KHBIX CHUCTEM TPEIIUH U BbIJJABATb KOHEYHBIA
PE3YIBTAT B BUJIE KOIPPUITUEHTOB U3BMCHECHU S
IIPOJYKTUBHOCTH WJIH IIPUEMUCTOCTH.

IlepBBIH ONBIT IPHMEHEHH A TEXHOJIOTHH

OTKJIOHCHHSA C MYJIBTHMOJAJBHBIMH I'DAHY/IAMHA

IIPH MPOBEACHHH MATPUIHOM OOPAOOTKH HA
MOPCKOM MECTOpPOKIAeHuH Kacniusa

MIO. I'onerxumn, H.P. Xanuynnoe, Al B:axos,

000 JIVKOHJI-Huxcnegonxccinedmos; A.B. Dapyuiurn,
K.B.Bypourn, C.A. Bepeuwjazu, O.B. Onennuxosd,
A.A. Bopucenrxo, M.A. Jlobos, B. Kobeu, ILlnrombepice»

B 2016 roay 6611 IOTYYEH TIEPBBIN OTBIT B
Poccum npuMeHeHn TEXHOJIOTUH OTKJIOHEHU S C
MYJIBTUMOZAIbHBIMU I'PAHYIAMHU IIPU IIPOBEIECHUHN
MAaTPHUYHON OOPAOOTKU KAPOOHATHOI'O KOJJIEKTOPA
BOJIONOITIONIAIOMIEN CKBA’KMHBI HA MOPCKOM
MecTopoxjeHuu B CesepHoM Kacniun.

OCHOBHBIMU LIEJISIMU, ITOCTABJIEHHBIMHA
34K434YMKOM, CTAJIM BOCCTAHOBJIEHHE IIPUEMUCTOCTUA
BOJIOHAT'HETATEIBbHBIX CKBAXXUH IIPU OJJHOBPEMEHHOM
BBIPABHHUBAHUH NPOQIUIA IOCPEACTBOM BDEMEHHOM
H30JISITUH BBICOKOIIOIVIOMIAIONIMX MHTEPBAJIOB.
331249y, KOTOPBIE IIPECTOSAIO PEMIUTD JJIs1
JIOCTVKEHU S IIOCTABJICHHBIX 11€JICH, pa3/IeIINCh Ha
JIBA HAIIPABJIEHUSL: IIPOBEAEHUE OOIBIIECOOBEMHON
KHCJIOTHOH 06pab0TKH IPHU3a60HHOIM 30HBI I1J1ACTA
BOJDKCKOI'O pEruosApyca J3V 1 yCTaHOBKA KUCIIOTHOM
BAHHBI B HTHTEPBAJIC I1JIACTA HEOKOMCKOT'O HaIbAPYCA.

biaoxkupyromas nmadka ¢ MyJIbTHMOAAIbHBIMH
rpanyiamMmu - tTexHosxorus Open Path Sequence

M C110/1630BaHNE BA3KOYIIPYI'HX CAMOOTKIOHSIOMNX
KHUCJIOT HAIIJIO HIMPOKOE IPUMEHEHUE HA

OnpenensaTs U3BMEHEHNE (PUIIBTPALMOHHBIX CBOUCTB

visualization of rock matrix destruction by means
of X-ray computer imaging.

2. For terrigenous rock:

» Determine the change in filtration characteristics
during acid treatment.

* Determine the change in mechanical
characteristics and the impact of strain stress on
permeability - acid can dissolve significant part
of rock matrix that can lead to rock loosening
resulting in sand breakthrough.

3. Fractured type of carbonate rock requires
development of separate methods of laboratory
analysis since core sample of this rock is not
representative as compared to production
reservoir. Our company developed the idea of
combination of tomographic, laboratory and field
data for modernization of 3D simulation of near-

wellbore region.

Modern methods

of simulation of

fluid flow through
separate pores and
fractures provide
the opportunity to
test different types
of acid treatment
using 3D simulation
and determine

the change in

conductivity of

complex fracture
systems and
present the results
as ratios of change
in production or
injectivity.

Poman CuréartyiinH

Roman Sigbatullin

First Implementation of Diversion
Stimulation Service with Multimodal
Particles in Caspian Offshore Oilfield

M. Golenkin, I. Khaliullov, A. Byakov, LUKOIL-
Nizbnevolzbskneft; A. Charushin, K. Burdin,

S. Vereschagin, O. Olennikova, A. Borisenko, M. Lobov,
V. Kobets, Schlumberger

In 2016, the first application in Russia of a
diversion technology with multimodal granules was
performed during matrix treatment of a carbonate
reservoir in a water-absorbing well in an offshore
field in the northern Caspian Sea.

The operator’s main objectives were the
recovery of water-absorbing well injectivity while
simultaneously straightening the profile by a
temporary isolation of high-absorbing intervals. To
achieve the objectives, two operations needed to be
performed: large-volume acidizing of J3V Volgian
regional stage and acid spotting in the interval of
the Neocomian superstage.

Diversion Pill with Multimodal Granules -
«Open Path Sequence» technology

Viscoelastic self-diverting acids became widely
used in vertical, directional, and horizontal
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TEXHOJIOI'MI

BEPTUKAIBHBIX, HAKJIOHHBIX X TOPU30OHTAJIbHBIX
CKBA’)KMHAX C JNIMHOU CTBOA B rTpegenax 100 m.
OIHAKO B COBPEMEHHBIX TOPU30OHTATIBHBIX
CKBaKMHAX, BCKPBIBAIOIINX COTHU METPOB ILIACTA

C Pa3HBIMH (PUIBTPALTUOHHO-EMKOCTHBIMHU
CBOMCTBAMH, 30HAMH TPEIUHOBATOCTH,
OTKJIOHSIIOIINE CIIOCOOHOCTH BA3KHUX CUCTEM TPEOYIOT
ycuieHUsL. I109TOMY ObLIIO IPEIONKEHO UCTIONb30BATh
TEXHOJIOTHIO HA OCHOBE OJIOKHPYIOIINUX MTAYEK C
MYJIBTUMOJAJIbHBIMH YACTULIAMH.

ITauka, BpEMEHHO KOJIbMATUPYIONIAs 30HbI
TPEIHUHOBATOCTH WU/UJIH 30HBI BBIPAXKEHHOT'O
NOIVIOIIEHWS XKUJIKOCTHU NPHU nposeaeHnn Ol13,
MIPEACTABISAET COOOU COCTAB U3 CIIEITUAIBHBIX
IPaHy/I TEPMOPA3JIATdEMOrO NOJIUMEPA U
TEPMOPA3/IAra€EMBIX BOJIOKOH. [Tpy nmonaganuu
B BBICOKOIIPOHUIIAEMYIO 30HY YACTHIIBI PA3HOT'O
JUAMETPA PE3KO YMEHBIIAIOT IPOHUIIAEMOCTD
30HBI U OKA3BbIBAIOT OJIOKUPYIONUN (PPEKT.
Jlo6aBIeHUE BOJIOKOH CTAOUIU3UPYET MAYKY U
CHMIKAET YTEYKU TEXHOJIOI'MYECKOIM JKUJKOCTH 11O
TPEIMHE WX (PUIBTPY JO MUHUMYMA.

DTa TEXHOJIOTUS UCIIOIb3YETCS B KAYECTBE
MOTOKOOTKJIOHEHU [/ ITPOBEJIEHUA KUCJIOTHOT'O
I'PIT B BEPTHUKAIBHBIX ¥ TOPU3OHTAIBHBIX
CKBaKMHAX, 4 TAKXKE JUIS IPOBEACHUA
npornnadTHoro MI'PII B eMeHTUPYEMBIX
XBOCTOBHUKAX [1]. ITpn BO3AECTBUN 3260MTHONU
TEMIIEPATYPHI ITAYKA CAMOPA3ZIATAETCS, HE OCTABIIAA
3arPsA3HEHUN ITOCJIE IIPOBEJEHUS OOPAOOTKH.

Nntepatypa
1. SPE-183725-MS.

IIprpMeHeHnEe HOBOH TEXHOJIOTHH
IPOU3BOACTBA THOKHUX TPYO (I'T) B mOIEBBIX
onepanuax U HOBBIH Kiaacc I'T a1 yaryanmeHus
KadecTBa paboT C COAEPKAHUEM CEPOBOJOPOIA

T.P. Cabumos, Tenaris

HoBast TEXHOIOTUs TPOU3BOJICTBA TUOKUX TPYO
ObLIa Pa3paboTaHa U BHEIPEHA B IOJIEBBIX OIEPAIUAX
B 2015 rogy. B HOBOI TEXHOJIOI'MU UCIIOb3YETCS
HOBAsI CTAJIb M HOBBIN ITPOLIECC TEPMOOOPAOOTKH
JUIS TIOJIHOT'O TPEOOPA3ZOBAHUA MUKPOCTPYKTYPhI
JULS TIOJTy YEHU S 3HAYUTEIBHO YIy4YIIEHHON U
OIHOPOJHOU MUKPOCTPYKTYPBL U CBOUCTB BOJIb
BCEM KOJIOHHBI THOKUX TPy, BKJIIOUAs CBAPHBIE
mBbL. MHOrOYHUCAEHHBIE ['T ¢ MPAMOI 1 KOHUYECKOU
CTEHKOMH OBLIINM KOMMEPUYECKH TPUMEHEHBI U
HCIIOJIb30BAHBI B PA3/IMYHBIX ITOJIEBBIX ONEPALHAX
u cpenax. Madopmanys 6p11a CO6paHa A1t OLLEHKU
3P HEKTUBHOCTU UCIONAB30BAHM S HA OCHOBE HOBO
TEXHONOIMHU 125-ksi 1 110-ksi MUHMMaJIbHBIX
npezaenos TekydecTy CT. Pe3ynpTaTsl IOJIEBBIX
HCCJIEJOBAHNH ITOKA3bIBAIOT HOBBIE TEXHOJIOIMYECKUE
XAPAKTEPUCTUKHU U UCIIONb30BaHUE I'T, 3BHAUUTEIBHO
MPEBOCXOIAIINE OOBIYHBIE BO3MOXKHOCTH U OIIBIT
pa6oTel B obnactu I'T. KpoMe TOro, TeCTUpOBaHUE
I'T mocie THTEHCUBHOT'O UCTIOIb30BAHMA HA
MECTOPOXKIEHUAX MOKA3bIBAET 3HAYUTEIbHBINA
CPOK CI1y2KO6bI, KOTOPBII OCTAETCA U BO3MOKEH JIJIA
HCIIOJIb30BAHUSA U MOATBEPKAAET HAOMIONEHUA U
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Tumyp Cab

Timu

wells with a borehole length less than 100 m.
However, in modern horizontal wells that open
up hundreds of meters of formations with various
fileration-volumetric properties and fracture
zones, the diverting capacities of viscous systems
must be strengthened. Thus, it was proposed to
use a technology based on a diversion pill with
multimodal particles.

The pill, which
temporarily fills fracture
zones and/or zones
of strong fluid loss
during the treatment,
is a composition of
special granules from
thermodegradable
polymer and
thermodegradable fibers.
When penetrating into
a highly permeable
zone, particles of
different diameters
' markedly reduce the
zone permeability and
have a blocking effect.
The addition of fibers
stabilizes the pill and
minimizes the leakage of
treating fluid through a fracture or filter.

This technology is used as a flow diversion for acid
fracturing in vertical and horizontal wells, as well
as for proppant in multistage hydraulic fracturing
in cemented liners (Al-Kanaan et al. 2017). Exposed
to bottomhole temperature, the pill self-destroys
without leaving contaminants after treatment.

References
[1] SPE-183725-MS

Field Performance of New Coiled Tubing
Technology and a New Grade for Improved
Sour Service

Timur Sabitov, Tenaris

A new coiled tubing (CT) manufacturing
technology was developed and introduced
to commercial field operations in 2015. The
new technology uses new steels and new heat
treatment processes for complete microstructure
transformation to produce significantly improved
and uniform microstructure and properties along
the entire coiled tubing string, including bias welds.
Numerous straight and tapered wall thickness
CT strings have been commercially deployed and
used in various field operations and environments.
Information has been collected for CT field
performance evaluation of the new technology
125-ksi and 110-ksi minimum yield strength
CT grades. Field results show new technology
CT performance and utilization far beyond any
conventional CT capability and experience.
Additionally, testing of CT strings after extensive
field use shows significant remaining string life



BBIBO/IBI U3 IIPEABIAYIINX OOIMMPHBIX JIAOOPATOPHBIX U
IOJIEBBIX UCIIBITAHUM.

Hosas TexHOonI0rus nponu3sojacTsa I'T Taxske
OBbLIA PACIIMPEHA, YTOOBI ITOJTyYUTh HOBBIA KJIACC
I'T c mpenenom TekydecTu 95 ksi. DTOT HOBBIH
KJ1acc I'T uMeeT 3HAYUTENBHO JIYUIIYIO OOITYIO
IPOU3BOAUTENBHOCTD, Y4EM COIIOCTABUMBIE OOBIYHBIE
Mapku I'T. OH TakKe UMEET 3HAYUTEBHO JIYUIIYIO
IPOU3BOAUTEBHOCTD B KHMCJION, BOTHOU CPEZIE,
copepKaIe CEpOBOIOPOA. B JOKIAIE TPEACTABIEHBI
PE3YABTATEI UCTIBITAHUI B CEPOBOJOPOJHOM U B CPEJIE
6e3 H,S n1sa HoBoro kiaacca I'T v cpaBHEHUs C APYTUMU
ksaccamu I'T. CepoBOAOPOAHBIN TECT HA YCTAJIOCTD
IPOBOAMJICA Ha 0Opa3uax I'T noce 4-1HEBHOTO
CEPOBOIOPOAHOTO BO3AEUCTBUS. VICIBITAHUE HA
PaCTpECKUBAHHUE MO, BO3ACHCTBUEM CEPOBOOPOAA
M TECT HA YCTAIOCTD B cpeaax H,S TOKa3pIBaIoT, 4TO
HOBBIU Ky1accC 95-ksi I'T ©MeeT HAMHOT'O JIYYIITyIO
YCTOMYUBOCTD, YEM OOBIYHBIH K1ACC 90-KSi, KOTOPBIN B
HACTOSIIIIEE BPEMS SIBJISIETCSI CAMBIM BBICOKUM KJIACCOM
I'T, peryyisipHO UCHOJIb3YEMBIM B CEPOBOJOPOIHOMN
cpene.

HosBrbI€e pa3paboTKH (BHYTPHUCKBAKHHHBIH
uHCcTpyMeHT) 000 HIIII POCTOKTEXHOIOT N>

FO.H. IlImaxoe, OO0 «HIII «PocTODKmexHono2uu»

B noksnaze 611 JaH KPATKUE 0630p reO(PU3NIECKUX
coepunutene g 'HKT ¢ kabenem. O630p
BCIIOMOT'ATEJIbHOT'O UHCTPYMEHTA.

B yacTHOCTH, pPACCMOTPEHBL
¢ JlepeBOIHUK-COCAUHUTEb 1IaHT'OBbIH THUIIA [ICK-55;
* Hacanka peBepcuBHAsA JBOUHOI'O AEUCTBHUA 115

MTO/TbEMA TPONITAHTHBIX ITAYEK U3 TOPU3OHTATBHBIX
Y4YaCTKOB CKBAJKHTHBL

O bakTOpax, BBIZBIBAIONIUX CHH KEHHE
3(p P EeKTHBHOCTH KHCIOTHBIX 00PA0OTOK

JLA. Mazaoosa, JID. /lasnemuiuna, B.5. I'ybaros,
I1C. Muxatinoea, B/]. Bracoea, PI'Y negpmu u 2asa (HHY)
umeru UM. I'yoxuna, HOL] JIpoOMbiCI06aA XUMUA>

Kucnoraeie 06pabOTKU NPEACTABISIOT COOOM
NPEUMYIIECTBEHHBIA METO/, UHTEHCU(PUKALTUH
PaboTeI CKBAXKMH. X 3(P(HEKTUBHOCTD ONPEJEIAETCS
JeO6UTOM CKBA>KUHEI JIO U TTOCJIE IPOBEICHUSA
KHUCJIOTHBIX OO0pab0TOK. Ha CErOfHAMHUN IEHD JJ151
OTEYECTBEHHBIX MECTOPOXKACHUI 3(P(PEKTUBHOCTD
B CPEJHEM COCTABJISACT He 60see 40%. CHYKEHNE
3(pPEKTUBHOCTU MOKET BOSHUKHYTD B PE3YIIBTATE
B3aUMOJIEHCTBUA KUCJTIOTHBIX COCTABOB C HEPTAMH,
BBICOKOI'O MEK(DA3HOI'O HATSKEHHA HA TPDAHULIE
KHUCJIOTHBIA COCTAB — HE(PTB, 4 TAKKE ITO IPUUNHE
HU3KOU IPUEMUCTOCTU CAMOY CKBAXKHUHBI, YTO
BBI3BIBAE€T HEOOXOAMMOCTD CO3JJAHUS BBICOKUX
MEPENAJIOB JABJIEHUS IIPU 3AKAUKE.

ITpu KOHTAaKTE HEPTU C KUCIOTHBIM COCTABOM
BBICOKA BEPOATHOCTb OOPA30BAHHNA BAZKUX
AMYJIBCHUH U OCAIKOB. O6pPa30BaAHUE OCIOKHEHU
TAKOTI'O TUIIA IPEUMYINECTBEHHO 3aBUCHUT OT
CTPYKTYPHO-TPYHIIOBOI'O COCTABA CAMOI HEPTU.

[Tpu paccMOTPEHUU NPOOBIEMBI OOPA30OBAHUSL
BBICOKOBA3KHUX 3MYJIbCHUI HEOOXOAMMO
YUYUTBIBATDH THII UCIIOJIb3yEMOIM KMCJIOTHI U €€ }

Bceesonon Byrpos
Vsevolod Bugrov

and confirms observations and conclusions from
previous extensive laboratory and field testing.
The new CT manufacturing technology also
has been extended to produce a new, 95-ksi
yield strength CT grade. This new CT grade has
significantly better general performance than
comparable conventional CT grades. It also
has substantially better performance in sour,
aqueous H,S-containing environments. Non-sour
and sour test results for the new CT grade and
comparisons with other CT grades are presented
in the paper. Sour fatigue tests were conducted on
full-body CT samples after 4-day sour exposure.
Sulfide stress cracking and sour fatigue testing in
H,S environments show that the new 95-ksi CT
grade has much better sour performance than
the conventional 90-ksi grade that is currently
the highest CT grade regularly used in sour
environments.

New Developments (Well Intervention
Tools) of NPP RosTEKtechologies, LLC

Y. Shiakhov, RosTEKtechologies, NPP, LLC

The reporter provided a brief review of logging
connectors for coiled tubing with a cable and a
review of additional equipment.

In particular, the report was dedicated to the
following tools:
* Collet connector-adapter of PSK-55 type;
* Reversible double-acting nozzle for lifting

proppant from horizontal wellbore.

About Factors That Reduce the Efficiency of
Acid Treatments

L. Magadova, L. Davletshina, V. Gubanou,
P. Mikbailova, V. Viasova, Gubkin RSU of Oil and Gas,
Oilfield chemistry SEC

Acid treatment is a primary method of well
production enhancement. The efficiency of acid
treatments is determined by a production rate before
and after treatment. Today, efficiency of treatments
in Russian fields is 40% on average. Efficiency
can decrease as a result of reaction between acid
composition and oil, high interfacial tension at
the interface “acid
composition-oil” and
low injectivity of the
well. This requires
high pressure
gradients during
injection.

When oil contacts
acid composition
the probability of
development of
viscous emulsions
is high. These
complications
depend mostly
on structural
composition of the
oil. When considering }
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KOHIIEHTPAIUIO, HIOCKOJIBKY JAHHBIE (DAKTOPHI
OKAa3bIBAIOT 3HAYUTEIBHOE BIIMSHUE HA
PEOIOrNYECKUE XAPAKTEPUCTUKU OOPAZYIOMIUXCS
HE(PTEKUCTOTHBIX SMYIbCUIL. TaKXe B IPAKTHUKE
OTMEUYEHO, YTO NPOLECC CTAOUINU3AIIUU SMYIbCUN U
0CaJKOOOPA30BAHUS YCUIUBACTCS NIPH MOSABICHUN B
CHCTEME KaTHUOHOB Fe¥*.

CHuxeHue 3(pHEKTUBHOCTH KUCTOTHBIX
06pPabOTOK N3-32 HEBO3MOXKHOCTH 3aKAYKU
PaCYEeTHOTO O6'bEMA KUCIIOTHOI'O COCTABA MOXKET
OOBICHATBHCS KAK KOJIbMATAITUEN TPU3A00NHOMN
30HBI IIJIACTA TBEPJOB3BEIIEHHBIMH YACTULIAMH,

TAK 1 OOPA30BAHHUEM BBICOKOBSI3KUX AMYIbCU,
BO3ZHUKAIOIMINX B IPOLIECCE 3AKAYKH KUCIOTEI
(3MYJIbCUM BOZHUKAIOT HA KOHTAKTE KMUCJIOTHI U
HEPTH), UTO NOATBEPKIACTCA UCCIETOBAHUAMUI KAK
B CBOOOTHOM OO'bEME, TAK U (PUIIBTPALTUOHHBIMU
UCCJIEJOBAHUAMM.

Js ysenndeHus 3(PPEKTUBHOCTH KUCTOTHBIX
06pPabOTOK HEOOXOJUMO AOOUBATHCS CHUXKEHUSI
MEXK(PAZHOTO HATAKEHUS, YTO YBEIMUUBAET

KO3((PHUIITUEHT OXBATA ACUCTBUS KUCIOTHI HA THTEPBAJI

06pabOTKU. [17151 3TOrO B KUCJIOTHBIE COCTABBI
JIOGABIAIOT TOBEPXHOCTHO-AKTUBHBIE BEIIECTBA
(TTAB). O1HAKO CHMKEHUE MEK(PAZHOI'O HATSKCHU S
MOJKET CIOCOOCTBOBATH OOPA30BAHUIO YCTOUYUBBIX
HEPTEKUCIOTHBIX AMYJIbCUI, KOTOPBIE OYAYT
NPENATCTBOBATH MIPOHUKHOBEHUIO KUCJIOTHI B ILJIACT.
B moxstazie U3/102KEHBI OCHOBHBIE 3aKOHOMEPHOCTH

O6p2130B21HI/IH Y JTAHHBIC T10 ITOBCACHUIO MAJIOM3YYCHHBIX

paHee HePTEKHUCIOTHBIX AMYIbCHI HA OCHOBE

CyNb(paMHUHOBOM M CONIAHOM KUCIOT KaK HAUOOJIEE 9ACTO

NPUMEHAEMBIX HA IPAKTUKE. TAKKE ITPEICTABIEHEI
pesynbrarel noao00pa ITAB 171 KUCIIOTHBIX COCTABOB
Ha OCHOBE CYJIb(pPAMHUHOBOM KUCJIOTBI, 3HAYUTEIIHO
CHIDKAIOIME MEK(PAZHOE HATHKEHUE HA TPAHULIE
KUCJIOTA — HEPTH. [TOKA3aHO, 4TO HAaubosee
a(pPpexTuBHBIMU [TAB-/1€3MYyIBIATOPAMU SABJISIOTCS
aHnoHHbIE [TAB. BBIABIEHO OTCYTCTBUE IIPAMOU
3aBHCHUMOCTHU 39(P(PEKTUBHOCTU PA3ICIICHUS AMYIbCUU
OT 3HAYEHUA MEK(DAZHOI'O HATSOKEHUA M OTMEYEHA
0COOEHHOCTD BanuMogencTsus CAK ¢ uccnenyeMon
HEQTBIO: IIPU OTHOM U TOY JK€ KOHIIeHTpannu [TAB
YBEJIMYEHNE KOHLIEHTPAIIUH KUCJIOTHI IIPUBOAMIIO K
OOBIIEMY PACCIOEHUIO KUCJIOTHOM 3MYIbCUH.

PoGoTu3supoBanubie cucreMmsl Welltec® mis
I'TM Ha reo¢dusungeckom kadenxe OO0 «BeaTak
Orundung Cepsucec (PYC)»

B.C.byzpos, OO0 «Beamax Otinguno Cepsucec (PYC)»

PO60OTU3NPOBAHHBIE YCTPOUCTBA HA KAPOTAKHOM
KabeJie CIIOCOOHBI BBITIONHATD TE K€ 324a4U, /IS
peneHns KOTOPBIX TPAJAUIIMOHHO IPUMEHSAETCS
ob6opygosanue KPC u ycranosku I'HKT. B noknane
MBI PACCKAXKEM O IPUMEHEHUN TEXHOJIOI U
KOMIAHUM «BEITIK» IS PEMIEHU 327449 IO JOCTABKE
KOMIUIEKCHBIX I'eO(PpU3NYECKUX IPUOOPOB B
TOPU3OHTAJIbHBIE CKBA’KHMHBI, OOECIIEYEHUIO JOCTYTIA
B CTBOJIBI TOPU3OHTAIBHBIX CKBAXKUH, IPOBEICHUS
MEXAHUYECKUX PAOOT IO MAHUITYJIALIUN MY(PTAMHU
I'PIT, a TaK:KE€ IPOBEACHUS ABAPUITHBIX PAOOT C
NPUMEHEHHUEM MEXAHUYECKOTO PE3AKA TPYO.
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IOpmuii IlITaxoB

Yuri Shtakhov

the problem of
development of high-
viscous emulsions, it
is necessary to take
into account the type
and the concentration
of the acid. These
factors have significant
impact on rheological
characteristics of oil-
acid emulsions. Also,
experience shows
that stabilization

of emulsions and

| precipitation is
enhanced after Fe’*
cations are added.

Efficiency of acid
treatment can decrease
due to the inability to inject the pre-determined
volume of acid composition. This can be explained
by both clogging of near-wellbore region with solid
suspended particles and development of high-viscous
emulsions as a result of injection of acid (emulsions
develop after a contact between acid and oil). This is
proved by free-space tests and filtration research.

In order to increase efficiency of acid treatments
it is necessary to decrease interfacial tension thus
increasing acid sweep efficiency on treatment
interval. For this purpose surfactants are added to
acid compositions. However, decrease in interfacial
tension can result in development of stable oil-acid
emulsions that will prevent acid from penetrating into
the reservoir.

The report describes main patterns of development
and behavior of poorly-studied oil-acid emulsions
based on the most common sulfamic and
hydrochloric acids. Also, the report included the
results of surfactants selection for acid compositions
based on sulfamic acid. These surfactants significantly
reduce interfacial tension at the oil-acid interface.

It is shown that the most effective demulsifiers

are anionic surfactants. It is shown that there is no
direct correlation between effectiveness of emulsion
separation and interfacial tension value. Also one
peculiarity of reaction between sulfamic acid and
oil is described: increase in acid concentration with
the same surfactant concentration resulted in more
effective separation of acid emulsion.

Welltec® Robot Systems for Well Intervention
Using Logging Cable

Vsevolod Bugrov, WellTec Oilfield Services (RUS)

Robot tools deployed on logging cable can be used
for the same tasks that are solved using conventional
methods such as workover equipment and coiled
tubing units. In this report we will tell about the
application of Welltec technologies for deployment of
complex logging tools in horizontal wells, providing
access to horizontal wellbores, operations with
fracturing sleeves and emergency operations using
mechanical tubing cutter.



CHu:xkeHue croumMocTH I'PIT ¢ moMonibro
KJIACTE€PHOM TEXHOJIOTHUH: OIIBIT 1
IIePCIEKTHBbI

A.B. JO0oun, dIlnombepices

B ocnose xkinacrepnou rexHonoruu I'PITHiWAY
JIEKUT (PYHAAMEHTAJIBHO HOBASI KOHLIETIITUS
obecredeHus IPOBOAUMOCTH TPEMIUHBL
IIponmnaHT BCE €LIE UCTIONb3YETCS B HOBOM METOAE
CTUMYJISLINHA JIJIS TOTO, YTOOBI YIEP’KUBATh CTEHKH
TPEMUHBI OTKPBITBIMU IIOCJIE TUAPOPA3PHIBA, HO
B JAHHOM CJIy4a€e OH Pa3MEIAETCA HEOAHOPOLHO.
[IponmnaHTHBIE CTPYKTYPbI CO34a10TCA HA3EMHBIM
060PYAOBAHUEM ITYTEM ITyJIbCUPOBAHUSA
KOHIIEHTPAITUU NPOMITAHTA. JJaTbHENIITNUA TOTOK
NPONMAHTHBIX CTPYKTYp o HKT u Tpemune
MHOAAECPKUBAETCS PA3PYIIAEMbBIM BOJIOKOHHBIM
MAaTE€PUAJIOM, KOTOPBIN KOHCOJIMAUPYET
NPOINAHTHBIE CTPYKTYPBI U IIPEAOTBPAIIAET
UX ocaxgeHue. ITocie CMbIKAaHUSA TPELUHDI
IyCTOTBI MEXKAY KJIACTEPAMU IIPOIIIAHTA OCTAIOTCA
OTKPBITBIMH JIJIS1 IOTOKA, U TAKUM OOPA30M BJJOJb
TPEMMUHBI (POPMHUPYIOTCA KAHAIBI JI/I IPUTOKA
YIVIEBOLOPOAOB B TEYEHUE BCEI'O CPOKA IKCIUIYATALIUN
CKBa’KHMHBI, YTO YBEJIMYUBAET IIPOBOJAUMOCTD U
3(pPEKTHUBHYIO NONYAINHY TPEIUHDL

3a nocsiegHue rogbl B Poccuy npoBeneHo
6osee 900 onepanuii 1o I'PIT ¢ nprMeHEHUEM
KJIACTEPHOM TexXHOorun HiWAY, orry6ImKoBaHO
15 crareri SPE, KOTOpBIE NOATBEPKIAIOT
YHHBEPCAIBHYIO IPUMEHUMOCTD TEXHOJIOTUU
B IIMPOKOM JJUAITA30HE KOJUIEKTOPOB. JIeOHTHI
CKBQ)XUH HE YCTYNAIOT CTAHAAPTHOM TEXHOJIOTUH,

4 3a49aCTYIO IIPEBOCXOIAT COCETHUE CKBAKUHBI

C TPaAUIIMOHHBIM I'MJIPOPa3PbIBOM. OCHOBHBIM
NPEUMYIIECTBOM KJIACTEPHOI TEXHOJIOTUH ABJIACTCA
COKPAIlICHUE MATEPUAJIOB — IIPONITAHTA 10 45% 1
TEXHOJOTUYECKOM BOABI — 10 25%, COOTBETCTBEHHO,
3arparel Ha I'PI1 3HaUMTENIBHO CHUXKAIOTCS. TaxoKe
CHMKAIOTCA PUCKHU IIPEKAEBPEMEHHBIX OCTAHOBOK
PpaboT 32 CYET BOJJIOKOHHOI'O APMUPOBAHUA KUJKOCTH
U HAJIMYH S YUCTBIX ITYJIbCOB MEXKAY IMTPONIAHTHBIMHA
kiacrepamu. [Ipu MI'PIT B ropu3oHTaIbHBIX
CKBAXKMHAX TAKXKE BAXKEH 3(PPEKT 10 COKPALUIEHUIO
BPEMEHU LIMKJIA 3AKAHYUBAHUA.

CleayonymM MaroM o OITUMH3AUH KJIACTEPHOM
TEXHOJIOT'MH HA POCCUHCKOM PBIHKE KOMITAHUS
«IImoM6epKe» BUIUT 3AMEHY JOPOrOCTOALIETO
KEPAMMYECKOI'O IIPONITAHTA HA 60J1€€ JOCTYIIHBIN
KBAPLIEBBIN IIECOK. UMEHHO B JAHHOM METO/IE
I'UIPOPA3PBIBA UMEETCS BO3MOXKHOCTB I10JIy4aTh
Ka4ECTBEHHYIO TPEIIUHY 0€3 TPEOOBAHU K
BBICOKOMU ITPOBOAYIMOCTH CAMOI'O PACKJIMHUBAIOIIEIO
arexTa. HapaboraH noaxo[ st HPOEKTUPOBAHUS
Y 3aKAYKU TAKUX PA60T, KOMOMHAIIMS KJIACTEPHON
TEXHOJIOTMHU C KBAPLIEBBIM IIECKOM ITOJIY4HJIad
Ha3BaHMe TexHosornuu Salik 1 mo3BossieT cieaaTh
JONIOTHUTEJIbHBINA 3HAYUTE/IbHBIN IIAT IO CHUDKEHUIO
3aTPaT HEAPOIIOIb30BATEIICH HA TUPOPA3PHIB
IJIACTA.

AHAJMTHYECKAA I'PYIIIA JKypPHAIa «<BpeMsa KOJITIOOHHTA.
Bpema I'PID»

Reducing
Completion Costs with
Channel Fracturing
- Experience and the
Way Forward

Alexey Udin,
Schlumberger

A fundamentally new
concept of fracture
conductivity generation
forms the basis for
¢ the HiWAY channel
' fracturing technology
. development. Proppant
is still used with new
stimulation technique

LSRR ROIEN (o keep fracture
NS GRMBRE valls separated after
treatment, but now

it is placed heterogeneously. Proppant structures
are created with surface equipment by pulsating
proppant concentration. Further flow of proppant
structures along the tubular and fracture is supported
with degradable fibrous material which keeps the
proppant structures consolidated and prevents
settlement. After fracture closure on proppant
structures, the voids between remain open for flow,
and thus channels are formed along the fracture to
deliver hydrocarbons during the production life of the
well. Open channels increase fracture conductivity
by orders of magnitude, which significantly improves
fracture cleanup from treatment fluids and polymer
residues resulting in higher effective fracture half-
length.

Over 900 HiWAY operations have been pumped
in Russia within recent years. 15 SPE papers were
published indicating overall success and wide
application range for the technique to local geological
conditions. Production rates are comparable to
conventional stimulation technique if not higher. The
main advantage of the new method is in reduction of
the required materials — proppant consumption cuts
by upto 45% and fracturing fluids are cut by upto 25%.
Respectively, fracturing treatment costs are reduced.
Risks of premature screenouts are also reduced do
to fibers and clean pulses around the proppant slugs.
It is also important that completion time is reduced
with the new method, especially in case of multistage
fracturing in horizontal wells.

The next step to optimize channel fracturing
technique foreseen by Schlumberger is to replace
expensive ceramic proppant with cheaper quartz
sand. Unique technology allows to break the link
between proppant pack permeability and fracture
conductivity. There is a workflow already developed
and implemented to design such fractures and
optimize channels conductivity. A combination of
the channel fracturing with quartz sand was given a
name of Salik technology that allows to make another
significant step in reducing clients costs on fracturing.

Analytical Group of the Coiled Tubing Times
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TREND SHOULD BE SET BY THE CUSTOMER

Ha eonpocuwt acyprana <Bpems konmiooumea.
Bpemsa I'PI1> omeeuaem D.B. besises, 2eHePaibHbLil
oupexmop OOO VK «Hopo-Cucmemar. beceoa
3anucana 10 nHos6pa 2017 200a 6 npoyecce
18-11 Meoncoyrnapoonoii nayuHo-npaKmuieckori
KoHgpeperyuu Konmrooburzosoie mexronozuu, I'PI1,
BHYMPUCKBANCUHHBLE DAOONTbL.

Coiled Tubing Times Journal
conducted interview with
Philip Belyaeuv, chief executive
officer at UK Novd-Sistema
LLC. The interview was
held on November, 10,2017
during the 18" International
Scientific and Practical Coiled
Tubing, Hydraulic Fracturing

«BpeMs KOJITIOOHHTA»: OHIHUIIIT

BragumuposBud, KakoB npoduias YK Hopa- and Well Intervention
Cucrema»? KTo BBICTYIIA€T B POIH €€ OCHOBHBIX Conference.
3aKa39HKOB?

Ouaunnn Beasaes: VMes 60ee 4eM MECTUIETHUN Coiled Tubing Times:
OMBIT PYKOBOAAIMIEN PAOOTHI B OJJHOI M3 CAMBIX Philip Vladimirovich,
MHTEHCUBHO PA3BUBAIOIINXCS HE(PTECEPBUCHBIX what is a business area of
KOMIIAHHUH, 1 OTKPbLI HOBYIO KOMIIAHUIO, KOTOPAs UK Nord-Sistema? What companies are the main
HA3BIBAETCA «YIIPABIAIONAA KOMITaHWA «<Hopa- customers?

CucreMar. 9TO KOHCAJITUHIOBAsI KOMITAHUA, Philip Belyaev: After working for more than six
OKa3bIBAIOIIAS YCIYTU B O6JIACTU HE(PTETA30BOrO years on a senior management position for one of the
cepBUca. Hamm OCHOBHBIE 3aKA34HUKH — KOMITAHHUH fast-developing oil service companies I founded new

C PA3IMYHBIMA HANIPABJIEHHUAMH JE€ATEBHOCTH. company — Nord-Sistema. This is a consulting company
Cpeny HUX €CTh KOMITAHUH, KOTOPBIE 3aHUMAIOTCS that provides services in oil and gas industry. Our main
KOJTIOOHMHI'OM, €CTh T€, KOTOPbIE TpoBOAsAT ['PIT, customers are companies with different business areas.
OCYHIECTBIISIOT BHYTPUCKBAKMHHBIE PAOOTHI, These companies conduct coiled tubing operations,
CIENUANU3UPYIOTCA HA KAITUTAJIBHOM PEMOHTE hydraulic fracturing, well interventions, workover
CKBAXKUH, IPONU3BOACTBE OOOPYIOBAHUA U T.JI. Y HAC operations, some companies manufacture equipment
JIOCTATOYHO NI POKUI IEPEUYEHDb HAIPABJICHUI. and so on. We work with a wide range of business areas.

BK: Kaxmue ycayru npeaiaaraer YK <Hopa- CTT: What services does UK Nord-Sistema
Cucrema»? provide?

®.B.: OCHOBHBIE YCJIYT'H, KOTOPBIE MBI OKA3bIBAEM, P.B.: Our main services are legal and financial
— 3TO IOPUANYECKASI U (PUHAHCOBAS NOAJECPKKA, support, accounting, engineering and IT services.
OyXTaaTepPCKUE, TH)KUHUPUHIOBBIE YCIIYyTH, [T-ycmyrn. Also one of our business areas is the commercial and
Taxske OFHHUM U3 HAIIMX HAITPABJICHUH SIBJISICTCS marketing department. We obtain authority from
TOPI'OBOE NMPEJCTABUTENIBCTBO U NTPEJCTABUTEIBCTBO our customers and promote different technologies to
1O MAPKETUHTY. MBI ITOJIy44€M ITOJITHOMOYHSA OT production companies on behalf of our customers. In
HAIINX KJIUEHTOB U IIPEACTABIISIEM UX UHTEPECHI 110 addition we develop our own projects.

NPOABUKEHUIO PA3IUYHBIX TEXHOJIOIMH Y 3dKA39YMKOB —

JTOOBIBAIOIINX KOMITAHUI. B TOM 4HCJi€ MbI 3aHUMAEMCSI M paKTMKa NpuBeYeHns CTT: So, Nord-

Pa3sBUTUEM CBOUX COOCTBEHHBIX ITPOEKTOB. BHELLHEro KOHCYNbTaHTa Sistema is an
oYeHb NONyNspHa B intermediary

BK: IIoxy4gaercs, yro <Hopa-Cucrema» padoraer company?

3arnagHblX CTpaHax,

KaK IIOCPETHHYIECKAA CTPYKTYpaA?
b pyryp Koraa KinnmeHTy HYy>XHO

®.B.: HeT, a6CcOmoTHO HET. He y BCEX POCCUIMCKHX

P.B.: No, absolutely
not. Not all Russian

KOMIAHUH PA3BUTHI OTAEJIBI MAPDKETUHI'A, TIE-TO nony4nTb HE3aBUCMMOeE companies have well-
UX BOOGIIE HET, HO KOMITAaHUU 3aMHTEPECOBAHbI B 3KCNepTHOE MHEHWNE NO developed marketing
MIPO/IBMKEHU Y HOBBIX TEXHOIOTUH. MBI HAXOTUM Hanbonee CIOXHbIM U departments, some
3TU TEXHOJIOTUH [ HUX. ECin y 3aka3ynka OTBETCTBEHHBIM FNPOEKTAM. Ideluiorist( N eleleNs

CEPBUCHBIX YCIYT €CTh HEOOXOIMMOCTD ITOJTYIUTh
UHTETPUPOBAHHBII CEPBUC, T.€. KOMILJIEKC
TEXHOJOTUYECKUX PEMIEHU, TO MBI IIPOBOJUM
HEOOXOAVMBIE IIEPETOBOPBI, OO'bEANHIEM IOJPATYNKOB

have any, but they

want to promote new
technologies. We find
these technologies for

Attracting an external
consultant is very popular
in western countries when

B OJIMH UHTETPUPOBAHHBIN IIPOAYKT, KOTOPBIA a client needs to obtain _ar_1 these companies. If the
Ipe/IaraeM 3aKa3uuKy. Mbl M3y4Jaan MHEHHE independent expert opinion e S RI T C a2l
34KA34YHUKOB, B YACTHOCTH, «[a311pOM HEPTH», on the most complex and requires integrated
«PocuedTH>, — 111 HUX TaKasa (popMa PAOOTHI ABIAECTCI responsible projects. service, i.e. a complex
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YAOOHOM, IOTOMY YTO UM HE HYKHO CAMOCTOSATE/IBHO
UCKATb NOAPSATYNKOB, OCOOEHHO /151 BBIIIOJTHEHU S
KAKUX-JINOO HECTAHAAPTHBIX BUJIOB PAOOT. MBI
MOHUMAEM UX HOTPEOHOCTH, TIOTOMY YTO 51 3aHUMAJICS
MNPAaKTHUKOM 60JIEE MIECTU JIET U MHOTHE (DIArMaHCKUE
TEXHOJIOI'MU NPOABUTATINCH HA PBIHOK IPU MOEM
HEMOCPEACTBEHHOM YIACTUH. Y MEHS €CTh IOHUMAHUE,
YTO UIMEHHO HYKHO Ha TEKYIIUI MOMEHT, KAKOBA
KOH'BIOHKTYPA PBIHKA. MBI IPUXOAUM K 3aKA34HUKY

C y2K€ TOTOBBIM NIPOAYKTOM, IO/ KJTIO4. MBI BEJIEM
MOPOEKT MOJTHOCTHIO: OT HAYAJIA U [I0 3AKIIOYEHUSA
JIOrOBOPA, MPOBOANM IIEPETOBOPBI, €CJIM HEOOXOANMO,
OT JIMI]A HAIIUX 3aKA3YUKOB YYACTBYEM B TEHJIEPHBIX
OPOLENYPAX U PEAIU3YEM ITPOEKT BILJIOTD JI0 €TO
CONPOBOXKJEHUS C THXEHEPHOIT CTOPOHBL HU 17151 KOTO
HE CEKPET, YTO JOOBIBAIOIINE KOMITAHUN TOXE AKTUBHO
MOJIB3YIOTCA YCJIYTAMU IPUBJIEYEHHBIX KOHCYJIBTAHTOB,
YaCTO 3aMA/JHBIX, C GOIBIIUM HAKOIIJIEHHBIM OIIBITOM
O Y3KOCIIEIUATU3UPOBAHHBIM HATIPABICHUSM.
ITpaKTHUKA IPUBJIEYEHU BHEIITHET'O KOHCYIBTAHTA
OYEHD MOMYJISAPHA B 3AMIAJHBIX CTPAHAX, KOIYIA KJIMEHTY
HYKHO ITOJTyYUTb HE3ABUCUMOE SKCIIEPTHOE MHEHUE
0 HAUOOJIEE CJIOKHBIM U OTBETCTBEHHBIM IPOEKTAM.
Hageemcs, 9TO KPYITHBIM JOOBIBAIOIIUM KOMITAHHUAM
TOXKE OYAYT UHTEPECHBI HAIIU YCITYTH.

BK: BesiMKka 1M YHCJI€HHOCTD IIEPCOHAIA B
KOMIIAHHUH U I'T€ TEPPUTOPHATIBHO 6a3HUpPyeTCA
«Hopgp-Cucrema»?

®.B.: Hamt rostoBHOM O(PUC PACTIONOKEH B MOCKBE, 4
060COOIEHHBIC TOAPA3/E/ICHUS — B HHXKHEBAPTOBCKE.
Ha Texkynuii MOMEHT B KOMIIAHHUH PA0OTACT HOPSIKA
50 uenosexk, pu 3ToM 90% nepcoHaa HAXOAUTCA
B HroKHEBApTOBCKE. BEIOOD pacIONOXKEHUS HAINX
0(puCcOB O6YCIOBJIEH PETMOHAMU ESATEIbHOCTU HAIINX
34Ka34MUKOB: 310 XMAO n AHAO.

BK: Kako¥ Bam BHAUTCA pPBIHOYHAA HHIIA,
KOTOpYIO 3aHuMaeT <Hopa-Cucrema»?

®.B.: Kak MOKA3bIBACT IIPAKTUKA, BO MHOTUX
KOMIAHHUAX, 3aHUMAIOIMUXCA TEM NI MHBIM
HEPTECEPBUCOM, 3a94CTYIO COTPYAHUKU TAK
COCPENOTOYEHDI HA IIOBCEAHEBHON PA60TE, YTO'y
HUX HE OCTAETCA HU BDEMEHU, HA BO3MOKHOCTH
MEPEXOJUTD HA 60JIEE BBICOKUE TOPU3OHTEI
IJIAHUPOBAHUSL. VIMEHHO 3Ty (DyHKIIHIO MBI U O€pEM
Ha cebs. K HaM IPpUXOJAT aKIIMOHEPHI, COOCTBEHHUKU
KOMIIAaHHH, KOTOpPBIE (POPMYJIHPYIOT IIPOOIIEMY,
HAIIPUMED, UM HYKHO 3aIIyCTUTb B CBOEM KOMITAHUHU
K4KO€-TO HOBOE HATIPABJIEHUE WJIN KAKYIO-TO HOBYIO
TEXHOJIOI'MIO. B HAacTOsAIIEE BDEMA KOHBIOHKTYPA
PBIHKA CKJIAJbIBAECTCS TAKUM OOPA30M, YTO CTOUMOCTD
YCJIYT Ha PACTIPOCTPAHEHHBIE BUZLI PAOOT aBHO
CTOUT HA OJHOM MECTE, U O0JIEE TOI'O, KAK MBI MOXKEM
HA6JIIO[ATH C YIETOM IIPAKTUKU TEH/ICPOB, €CJIN
UH/ICKCAIINS U UJIET, TO B OOPATHOM HAIIPABJICHUH.
IToaTOMY MHOTHE NTOAPAAYUKHN PA6OTAIOT 1O
CTAHAPTHBIM YCIYI'aM U HE MOT'YT BBIMTU U3 TAKOT'O
«ITY3BIPST».

BK: 3TO 9HCTO pOCCHHCKaA IIpodaema?
®D.B.: [1a, mogasasionice 60JbITNMHCTBO HATHUX }

of technological solutions, we carry out necessary
negotiations; we unite contractors into one integrated
product which we offer to the customer. We studied
the opinions of customers, in particular, Gazprom
Neft, Rosneft - this approach is convenient for them,
because they do not need to look for contractors on
their own, especially for performing any non-standard
types of operations. We understand their needs,
because I have been doing this job for more than six
years, and many flagship technologies have been
presented to the market with my direct participation.

I have an understanding of what is necessary at the
moment and what are the market conditions. We come
to the customer with the finished turn-key product.
We conduct the project in full: from the beginning to
conclusion of the contract, we conduct negotiations,
if necessary, we participate in tender procedures on
behalf of our customers and implement the project
including engineering support. It's no secret that the
production companies also actively take consulting
services, often western ones, with a large experience
in highly specialized areas. Attracting an external
consultant is very popular in western countries when a
client needs to obtain an independent expert opinion
on the most complex and responsible projects. We
hope that large production companies will also be
interested in our services.

PRACTICE

CTT: Do you have a great number of personnel
in the company and where is Nord-Sistema
located?

P.B.: Our head office is located in Moscow, and
separate subdivisions are in Nizhnevartovsk. At the
moment, the company employs about 50 people, with
90% of personnel in Nizhnevartovsk. The choice of
location of our offices is determined by the regions
of activity of our customers: this is Khanty-Mansi and
Yamalo-Nenetskiy Autonomous Districts.

CTT: How do you see the market niche that
Nord-Sistema occupies?

P.B.: Experience shows that in many companies
involved in a particular oilfield service, employees
are often so focused on daily work that they have
neither the time nor the opportunity to move to higher
planning horizons. It is this function that we take
upon ourselves. We provide services to shareholders,
companies owners who set the task. For example, they
need to launch some new business area or some new
technology in their company. Currently, the market
situation develops in such a way that the cost of services
for common types of work has long been on the same
level. Moreover, considering our experience in tenders,
we can observe that the price level indexation moves
in the opposite direction. That is why many contractors
provide standard services and cannot get out of this
"bubble".

CTT: Does this problem relate to Russia only?
P.B.: Yes, the vast majority of our customers are
Russian companies, because foreign companies
have fully-developed departments of research and
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[IPAKTHUKA

34K434YMKOB — POCCUUCKHE KOMITAHUU, IOTOMY

YTO Y MHOCTPAHHBIX KOMIIAHUH €CTh 60JIbIIAS
cocrapysomas HMOKP. OHuy nony4aroT IOCTOSHHYIO
HOAMNUTKY IO TEXHOJIOTUAM, IO HOBBIM PEIICHUSIM.
He y BceX pOCCUUCKUX KOMITAHUM, K COKAJICHUIO,
TAKHUE BO3MOXXHOCTH €CTb, Y MHOTHX U3 HUX
HOMPOCTY HET CIIEIIUATIUCTOB, KOTOPBIE MOITIU OB
3aHHUMATBCS IOUCKOM HOBBIX UJICH, HE OTBJICKASICh

OT TEKYIIEH paboThL CIIy4aeTCs, YTO OHU HE

HMEIOT JJAKE AHIVIOIOBOPAIIETO IepcoHand. B VK
«Hoppa-Cucrema» II0JIOBUHA COTPYAHUKOB BJIaIEET
UHOCTPAHHBIMU SI3bIKAMH, U JIJIs1 HAC HE COCTABUT
TPY/Ja 3aKJIIOYUTb MEXYHAPOAHBIE COITIAIECHUS NN
OPraHU30BATh MAPTHEPCTBO MEXY HAIIUM KJIMEHTOM
U MHOCTPAHHOI KOMITAHUEH, KOTOPAS IPEJIATAET
TEXHOJIOI'UH. MBI BBIIOJHSIEM TAKUE (DYHKIINH, U 9TA
HMUIIA, KAK [IOKA3bIBAET PBIHOK, BOCTPEOOBAHA.

BK: 32 KaKkue KOHKPETHO IIPOEKTHI OepeTcs
Bama kommanua?

®.B.: Hamma koMaH/ja 6€peTcs 32 penieHue
33/1a4, KOTOPBIE CTABUT MEPE] HAMU 3aKA34HK,
BILJIOTB JIO O3/IOPOBJIEHUS OU3HECA, T.€. B TOM YUCIIE
33 aHTUKPHU3UCHBIE ITPOEKTHI. MBI IPUXOANM C
KOMaH/IO!, IPOBOJIUM AyANUT OU3HEC-TIPOLIECCOB,
onpeensaeM, HACKOIbKO 3(P(PEKTUBHO OPraHU30BAHA
KOMMAHUA. BBIBAET, YTO KOMITAHUA OBICTPO PACTET
U 34 TO/I-IBA YUCJIEHHOCTD ITIEPCOHAJIA BBIPACTAET
OT IIATUCOT YEJIOBEK 0 IOy TOPA THICAY, HO IPH
CTOJIb UTHTEHCUBHOM POCTE OU3HEC-TIPOLIECCHI HE
YCIIEBAIOT OPTAHU30BATHCA MIPABUIBHBIM OOPA30M.
KoMnaHusa MOXKET HECTH OOJIBIINE IOTEPH HU3-3a
HEKOHTPOJIMPYEMBIX 3aTPAT, YTO COOTBETCTBYIOIIUM
06PA30M CKA3bIBAETCS HA PEHTAOEIBHOCTH PAOOT.
B Hame akcnepTHON KOMaH/e COOPAHBI CIEIUAIHUCThI
Pa3HOro Npo@uIs C 6OJIBIIUM CTAKEM PAOOTHI
B HE(DTECEPBUCHBIX KOMIIAHUAX. Ha OCHOBaHMM
PE3YABTATOB AyJUTA MBI IIPEAJIATAEM COOCTBEHHUKAM
KOMIAHWUH IYTH PEMEHUS TPOO6IEM. DTO MOI'YT OBIThH
MEPOIPHUATHA IO PECTPYKTYPUZALTUH, ONTUMH3AIUA
YMCJIEHHOCTH NIEPCOHAIA, OPTAHU3ALUA CUCTEMBI
MOCTABOK, OPraHU3A1I 1 ITPOU3BOJCTBEHHOM
LIENOYKH U ITpOY€EE. MBI 3aHUMAEMCA KAK BHYTPEHHUM
O3[JOPOBJIEHNEM U KOHCYJIBETUPOBAHUEM, TAK U
BHEIIHUM, T.€. ABIAEMCA IPEACTABUTENAMU PAZJINIHBIX
TOPIrOBBIX OpraHu3anui. Hampumep, y HaC eCTb B
YMCJIE 3aKA34YMKOB 34BOJI, KOTOPBINM PACTIONOXKEH B
XMAO. OH ObLJI TOCTPOEH (PAKTUYECKHU 34 OJUH I'Of,
MPOU3BOAUT BLICOKOTEXHOJIOTUYHOE O60OPYJOBAHHUE,
HO Ha 3TOM NPEANPUATUN HET MAPKETUHIOBOI'O
JIETIAPTAMEHTA, KOTOPBIH MOT OBl BBIBECTU IIPOYKITUIO
Ha IIUPOKUNA PBIHOK UJIH CO3/1ATh CUHEPTUIO C
CEPBUCHO KOMIIAHUEM, KOTOPAsA ObI IIPOABUTAIA 3TO
060pYy/IOBAHHE BMECTE CO CBOUMHU TEXHOJIOTHUSAMU 1
NpeIaraza 3aKa3uyuKy 3aKOHUYEHHBIN TPOAYKT. Takue
npo6JieMbl ¥ IPU3BaHA pemaTh «Hopa-Cucremar.
TToMHMO NPOEKTOB, KOTOPBIE MBI [TOJIY44€M OT HAIINX
34K434YMKOB, Mbl 3aHUMAEMCSI PA3BUTHEM CBOUX
COOCTBEHHBIX TPOEKTOB. Ha cerofHAIHNII /IeHb, B
3NOXY pa3BUTUA IT-TEXHOIOI NI U AaBTOMATHU3AIIUH,
MBI y/I€/I51€EM 6OBIIIOE BHUMAHHE IPOEKTAM U3
UHAYCTPpUH [T, KOTOPbIE MOXXHO IPUMEHUTD B
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MpeT TeHaeHUMA
JeueHTpanusauum
Ou3Heca, korga

KOMIMaHWUN OTKa3bIBalOTCA

OT MHOTUX DYHKLIMNA,
KOTOpble BbINONHANN
paHee caMOCTOATENBLHO,
M nepepaoT 3Tu
pyHKUUM Yepes

KOHKYpPCHble npoLeaypbl
CTOPOHHUM KOMMAHUAM.

A tendency for
decentralization of

business when companies

abandon many of the
functions that they
previously performed
themselves and delegate
these functions through
tenders to third-party
companies.

development. They gain
constant support on
technologies, on new
decisions. Unfortunately,
not all Russian companies
have such opportunities;
many of them simply do
not have specialists who
could search for new ideas
without being distracted
from the current work.
Sometimes they do not even
have English-speaking staff.
In the UK Nord-Sistema half
of the staff speaks foreign
languages, and for us it will
not be difficult to conclude
international agreements
or organize a partnership
between our client and a
foreign company that offers
technology. We perform
these functions and, as the
market shows, this niche is
in demand.

CTT: What specific projects does your company

undertake?

P.B.: Our team solves the tasks that the customer
sets before us: all tasks up to the improvement of
business including anti-crisis projects. Our team visits
a company, conducts an audit of business processes
and determines how effectively the company is
organized. In some cases the company is growing
rapidly and for a year or two the number of employees
grows from 500 to 1500, but business processes are
not organized properly along with such intensive
growth. The company can experience large losses due
to uncontrolled costs. This has a corresponding impact
on the profitability of the work. In our expert team
we have specialists of different profiles with a long
working experience in oilfield services companies.
Based on the results of the audit, we offer the owners
of the company ways of solving problems. This
could include restructuring, the optimization of the
number of personnel, the organization of the supply
chain, the organization of the production chain,
and so on. We deal with both internal and external
recovery and counseling, i.e. we are representatives of
various trade organizations. For example, among our
customers we have a plant located in Khanty-Mansi
Autonomous District. In fact, it was built in one year.
This plant produces high-tech equipment, but this
company does not have a marketing department that
could bring products to the wide market or create
synergy with a service company that would promote
this equipment with its technologies and offer the
customer a finished product. Nord-Sistema is aimed at
solving such problems. In addition to the projects from
our customers, we develop our own projects. Today,
in the era of the development of IT technologies and
automation, we pay great attention to projects from



HedTEra30/J06bIBAIOICH OTPACIHN. Y HAC €CTh OIUH
O4YEHb UHTEPECHBIN IPOEKT, HO MBI [IOKA HE TOTOBBI
paccka3atb Ipo Hero. [IpOeKT HAXOUTCS HA CTAJIUN
3aBEPLICHUS U OAIOTOBKH KOHEYHOTO TPOJYKTA,
KOTOPBII MBI 6Y/IEM NIPEAJIATATh HAITHUM 3dKA3YUKAM
yaKe B riepBoM KBaprase 2018 roga. bynem pagbt
OTAEBHO HAITHUCATh CTATHIO U PACCKA34Th BAIIUM
YUTATEIIAM PO HETO B CIIEAYIOMEM HOMEPE BAILIIETO
JKypHaIA.

BK: Kak BsI mymaeTe, HOJOOHBIN BH/,
JIEATEIFHOCTH OyJIeT PACIIPOCTPAHEHHBIM HJIHA
UM OyyT 3aHHMATHCS OTAEIHHBIC KOMIIAHHH?

®.B.: Kak g y’Ke CKa3aJ1 paHee, KOHCY/IbTAIIMOHHBIE
YCJIYTH YK€ JABHO IONBb3YIOTCS CIIPOCOM Ha 3aIafie,

4 TAaK>KE BO MHOT'MIX JIDYIUX OTPac/ax B Poccun.
HpI/IBIIC‘-ICHI/IC BHCHTHHUX KOHCYJIBTAHTOB HC TAK
HOMYJIAPHO B HEPTEra30J00BIBAIOMIEN OTPACIN
Poccuy, Tak Kak 3a49aCTyIO KaK NOAPASYUKH, TAK U
,[IO6I)IB2IO]J_II/IC KOMITAHWH ITPUBBIK/IN CAMOCTOATCIIBHO
pe€maThb MOCTABJICHHBIC IICPC HUMU 32/1A9H1, HO MbI
BUJUM, YTO UJCT TCHACHLIUS JCLICHTPAJIU3ALUN
OM3HECA, KOTTIa KOMITAHUHM OTKA3bIBAIOTCA OT

MHOTUX (DYHKIIUIA, KOTOPBIE BBITIOJIHSIN PAHEE
CaMOCTOATENIBHO, U IEPEJAIOT 3TH (PYHKIINH YePe3
KOHKYPCHBIC ITPOUEAYPbl CTOPOHHHUM KOMITAHUAM
JJ1A JOCTHKEHMA 60JI€€ BBICOKOT'O PE3YJIBTATA 34 CUET
KOHKYPCHIIUH.

BK: IToTOMY 9TO /1JI51 HOZOOHOM J€ATE€THbHOCTH
TPEOYIOTCS OONBIIHE HHTE/IIECKTYAIbHBIC
BJIOKE€HU A?

®.B.: /13, B TOM uncie. 1, Kpome TOro, Hy>KHa
HApa6OTAHHAA PEMYTALIHA, IOTOMY YTO COOCTBEHHUK
HE IIOUJET B HEM3BECTHYIO KOHCAITUHI'OBYIO
KOMIIAHUIO. Perryranus — 3T0 KaAphl, IaPTHEPCKUE
OTHOIIIEHMU, OITBIT, KOTI/Jd HAYUHAIOT C HEOOJIBIINX
MPOEKTOB U IMTOCTENIEHHO IPUXOAAT K OOJIBIINM
UHTEIPUPOBAHHBIM IPOEKTaM. HO OCHOBHAA LIEHHOCTD
— 3TO JIIOACKOU pecypc. KoCTaK Halllert KOMITAHUY —
3TO CHELUAIMCTBI C MHOI'OJIETHUM IIPAKTUYECKUM
OIBITOM PELIEHUS CAMBIX CJIOKHBIX 3a4a4. Cpegu
HUX ECTBD JIIOJIN, KOTOPBIE PAOOTAJIN B OUEHD KPYITHBIX
CEPBUCHBIX KOMITAHUAX, [IO3TOMY Y HAC HAPAOOTAHBI
METOAWKH PEMIEHNA KOHKPETHBIX 33/1a4 U IIPOOJIEM,
KOTOPBIE IIEPEJ, HAMHU CTABATCA HATUMU 3dKA3YUKAMH.

BK: Yero, mo BamemMmy MHE€HHIO, B HANOOJIbIICH
CTEIICHHU HE XBATA€T COBPEMEHHOMY
POCCHHCKOMY HE(PTETA30BOMY CEPBHCY?

®.B.: He XxBaTaeT B3aMOIIOHUMAHUSI MEXIY
3aKa34YUKOM M oApsAAYuKoM. Harmpumep, crout
npobieMa, CBA3aHHAA CO CHUKEHUEM YPOBHSA
OXPaHBI TPY/1a U TPOU3BO/ICTBEHHON 6€30ACHOCTH Y
KPYITHBIX 34K434YMKOB, U, KAK MHE BUJUTC, IPOOIEMa
T4 KOMIUIEKCHAA. B yCIoBUAX, KOIZja HapacTaeT
TEHJICHI U HE Ha MH/IEKCAIINIO, 4, HAIIPOTHB, Ha
CHIKEHUE CTOUMOCTH PaboT, BOIIPEKU TOMY, UTO
UAEeT UHQIALINSA, 3aKA3YUK, HATIPOTHB, YKECTOYAET
TPeOOBAHUS 10 6GE30MACHOCTH, YTO SIBJISIETCS
JOTIOJIHUTEJIbHON HAT'PY3KOM HA OAPAYUKOB.

D10 TPEOYET OT NOAPALINKA JOIIOTHUTEbHBIX

3aKa3uunk, KOTopbIn
Ha BCEM SKOHOMMWT,
nonyydaeT nogpag4yuka, investments in personnel —
KOTOprVI BbIXOAUT Ha
OeMMnuHre.

The customer who cut
costs for everything gets [, price. As a result,

a contractor that wins
a contract by dumping.

the IT industry that can be applied in the oil and gas
industry. We have one very interesting project, but

we are not ready to tell about it yet. The project is at
the stage of completion and preparation of the final
product that will be offered to our customers in the
first quarter of 2018. We will be glad to write a separate
article and tell your readers about it in the next issue
of your journal.

PRACTICE

CTT: Do you think this kind of activity will
be common or will it be provided by individual
companies?

P.B.: As I said earlier, consulting services have long
been in demand in the west, as well as in many other
industries in Russia. The involvement of external
consultants is not so common in Russia's oil and gas
production sector, as often contractors and production
companies are used to solving their own tasks
independently, but we see that there is a tendency for
decentralization of business when companies abandon
many of the functions that they previously performed
themselves and delegate these functions through
tenders to third-party companies to achieve a higher
result driven by competition.

CTT: Is it because such activities require large
intellectual investments?

P.B.: Yes, this is one of the reasons. In addition, you
need a good reputation, because the owner will not
€0 to an unknown consulting company. Reputation is
a staff, partnerships, experience when the company
starts from small projects and gradually come to large
integrated projects. But the main value is a human
resource. The core team of our company is represented
by specialists with many years of hands-on field
experience in solving the most difficult problems.
There are employees among them who worked in
the largest service companies, so we have developed
methods for solving specific problems and tasks set by
our customers.

CTT: What, in your opinion, does modern
Russian oil and gas service need the most?

P.B.: There is a great lack of mutual understanding
between the customer and the contractor. For example,
major customers have problems with decreasing level
of health and safety control. I think these problems
are integrated. When despite the inflation there
is a tendency towards decrease of operation costs
instead of cost indexation, the customer toughens
requirements for safety. That is another additional
burden for contractors.
This situation pushes the
contractor to increase

expenses for training. But
the customer is not always
ready to compensate for
such costs by indexing the

the number of industrial
accidents is increasing:
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[IPAKTHUKA

BJIO’KEHUI B IIEPCOHAJI — 34TPAT HA [IOBLIIIEHHE

€ro KBanuduranuu. Ho 3aka3yuk He BCEr/1a TOTOB
KOMIIEHCHPOBATH OJJOOHBIE 3aTPATHI IIyTEM
MHJICKCALIMY KOHTPAKTA. B pe3ynbrare pacTeT 4ucjio
IIPOUCHIECTBUI HA IIPOU3BOIACTBE: BEAb IIOAPANINKAM
IPUXOAUTCA SKOHOMUTD, IOTOMY YTO OHU XOTAT
OCTAaTbhCS HA PBIHKE. DKOHOMAT HA OOOPYIOBAHUH, HA
MEPCOHAJIE — HAHUMAIOT OOJIEE JICIIEBDI, 4 3HAYUT,
HU3KOKBAIU(PUITUPOBAHHBIN IEPCOHAL. DKOHOMST

HAa JONIOJIHUTEJIBHOM OOY4E€HUU. B pesynbrare
MOJIy4Ya€TCs MHOI'O HEIIPOU3BOAUTEIBHOI'O 110 PA3HBIM
IIPUYHHAM BPEMEHHU, YTO CKA3bIBACTCS HA 3AKA34YUKE,

Y KOTOPOTO HE BBIIIOJHAIOTCS IUIAHBI IO JJOOBIYE U
PAaCTEeT NPOU3BOJACTBEHHBIN TPABMATU3M. 34KA349HK,
KOTOPBIH HAa BCEM SKOHOMMT, IIOJIy4YA€T NOAPAAYUNKA,
KOTOPBIH BBIXOJUT HA AEMITHHTE. TaK MPOUCXOAUT,
MOTOMY YTO HE PAOOTAET MEXAHU3M NAPTHEPCTBA. Ha
TEKYyIUI MOMEHT MHOTUE POCCUMCKUE JOOBIBAIOITUE
KOMMAHUH CTOJIKHYIHUCH C 3TOU MIPOOIEMON U AKTUBHO
paboTaoT HaJ, BHEAPEHUEM HOBBIX CHCTEM MOTHBALIUH
JUJISL CBOMX ITOAPAIYHKOB C LIEJIBIO YBEJIMYEHNA

YPOBHS IPOU3BOJCTBEHHOM 6€30ITACHOCTU U
HOBBIIEHUA 3(PPEKTUBHOCTU. TAKHUE TPOrPAMMEI

O MOTHUBALIUHU IIPEATIONATAIOT JKECTKHUE TPEOOBAHUA
JUIA IOAPAAYUKOB, HO €CJIM OHU BBIIIOJIHAIOTCH, TO
34K4a34YMK MOTUBHUPYET NOAPATINKA (PUHAHCOBO, U
HOAPAAYUK IIOJIYYAET BOZMOXHOCTD JOIIOJIHUTEIBHO
MOTHBUPOBATH CBOM IEPCOHAJL, I€/IATD BJIOKECHH B €I'O
OOy4JeHHE.

BK: A KaK 3TO OPraHH30BaHO 3a pyOe:Kom?

®D.B.: B 3ammafHbIX KOMITAHUSIX HTHHOBAIUH,
MOJIE3HBIE MHUITMATHUBBI HEMEJIEHHO
MHOAJIEPKUBAIOTC, 4 HE OOCYKAAIOTCA TOJAMU B
KAKUX-HUOY/Ib TEXHUYECKUX I'PynIax. bonee Toro,
TaM 34KA349HK 3a94ACTYIO MHBECTUPYET B MUHUIIUATHBEI
NOAPAJIUKA, TTIOTOMY YTO IIOHUMAET, YTO 00A OHU
IUIBIBYT B OHOM JIOAKE U APYT OT APYTad 3aBHUCAT.
IToApAAYMK 3aBUCUT OT 3d4KA34HUK4A, OT KOTOPOT'O
nosy4daeT (GPUHAHCUPOBAHUE, U TTIOTOMY HOAPATIUK
3aMHTEPECOBAH B PA3BUTHUH 3dKA34YMKA. 34KA34YHK,
B CBOIO OYEPEND, 3AMHTEPECOBAH B HAZEKHOM
HOAPASYUKE, KOTOPBIA OYAET JEMOHCTPUPOBATL EMY
CTa6MJIBHOE KA4ECTBO PAOOT. 5 HE TaK JABHO OB B
Kwurae. TaMm cOBCEM APYTIOM TOPU3OHT IIJIAHUPOBAHUS.
Ecny y Hac 310 2-3 10o/a, TO y KMTaunes — 25-50
sieT. OHM IOHUMAIOT, YTO €CJIU CETOHA BJIOKUTHCS
B JIOPOI'YIO TEXHOJIOTHIO, TO CITYCTs KAKOE-TO
BPEMSI MOKHO MOJTyYHUTD OOJIBIIYIO BHITO/Y,
MYJABTUTUIMIUPOBATL 3(PPEKT. Y HAC CENYAC HAYMHAIOT
TOXKE 32]yMBIBATbCA 00 U3BMEHEHMUHU K IIOAX01AM, HO,
K COXXAJIEHUIO, IO CHUX ITOP XOTAT CENYAC U JIEIIEBO,
HAYUHAIOT CPABHUBATD C KAKUMU-TO HEJJOPOTUMH

pewmeHusaMu. Ho 3To He padoraet. 111 3pPEKTUBHOCTH

HY>KHbI MTHHOBalIMK. Hajjo 1po60oBaTh, 4 y HAC BCE
60TCsA. YTOOBI IONYYHUTh PA3PENIEHUE HA ONIBLITHO-
NIPOMBIIIEHHBIE PAGOTHI, HYKEH KAK MUHUMYM

rofl, 4 TO ¥ Ba. A CKOJIbKO CHJI YXOAUT Ha TO, YTOOBI B
HAYYHO-UCCJIEJOBATENIbCKUX NMHCTUTYTAX Y 3AKA3YNKA
JIOKA34TD JIIOAAM, JAJIEKUM OT IIPAKTUKH, YTO TAd UJIN
HUHAs TEXHOJIOIUA 3(P@PEKTHUBHA, XOTA BO BCEM MUPE
OHA IaBHO YK€ C YCIEXOM HMCHOJIb3yeTCs. J1a, Tam
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Mo>kHO caenaTb CTO
JeLlleBbIX CKBaXWH, U

370 OypeT paboTa pagu
paboTbl, @ MOXHO OfHY
CKBaXXMHY, HO JOPOrYIo,
TpebyioLLyo NPUMeHeHUs
YHUKaNbHbIX TEXHONIOMUN.
Y Hac npegnoyuvTaloT
AenaTb CTO AelleBblX,
NOTOMY U HET 3aMEeTHOIro
TeXHOSI0rMYyecKoro pocTa.

You can carry out one

because contractors
have to cut costs because
they want to stay in

the market. They cut
expenses for equipment,
for staff which means
they hire cheaper
low-skilled personnel.
They cut expenses for
additional training. This
leads to a great deal of
non-productive time for
different reasons. This

o101aYe [¢=To NalgT-ET o o) oI-I- 1io]a 1M affects the customer
and this will be the work
for the sake of work.

On the other hand, you
can make one expensive
operation that requires
the application of unique
technologies. Companies
in Russia prefer to carry
out one hundred cheap
operations. That is why
there is no noticeable
technological growth.

since oil production
plans are not completed
and industrial injuries
number is rising. The
customer who cut costs
for everything gets a
contractor that wins a
contract by dumping.
This happens because
the mechanism of
partnership does

not work. At the
moment, many Russian
production companies
have encountered this problem and are actively
working on the introduction of new incentive systems
for their contractors in order to increase the level of
industrial safety and increase operation efficiency.
Such motivation programs put strict requirements for
contractors but if these requirements are carried out
the customer motivates the contractor financially and
the contractor gets the opportunity to further motivate
his personnel and make investments in training,

CTT: And how is it arranged abroad?

P.B.: In western companies innovations and useful
initiatives are immediately supported rather than
being discussed for years in some technical groups.
Moreover, in the west the customer often invests in
the contractor's initiatives, because the customer
understands that both of them are in the same boat
and depend on each other. The contractor depends
on the customer that provides financing and therefore
the contractor is interested in the development of
the customer. The customer, in turn, is interested in
a reliable contractor who will demonstrate a stable
quality of operations Not long ago I was in China.
They have a completely different planning horizon.
Our planning horizon is 2—3 years; they plan for
25-50years. They understand that if you invest in
expensive technology today, then after a while you
can get a big benefit and multiply the effect. Russian
companies now start to think of changing approaches
too, but, unfortunately, they still want the job to be
done quickly and cheaply, they start to compare with
inexpensive solutions. But it does not work this way.
Efficiency requires innovation. We must try, but we
all are afraid. In Russia you need at least a year or even



JPYI'He Ie0JIOrM4€eCKUe YCIOBUSA, HO IIPUHIIAIL BE3JE
OJJUH U TOT XKe. Tak IoueMy, €CJIU TEXHOJIOTUs PabOTAET
B Kanajie, OHa IpU JOJKHOM a/1alITALIMU HE OYIET
paborars B Poccun? ECTb reONOTUTUYECKUE JPANBEPHI,
KOTOPBIE OT HAC HE 3aBUCAT. HO €CTb TEXHOJIOrnYeCKUeE
JpaBEpPEL, ¥ OHU 3ABUCAT OT 3aKA34MKAa. TpEeH/ JOKEH
3a/1aBATbCA UMEHHO 3aKA34YHKOM!

BK: Kak ObI BBI OIIEHHJIH IPOIIECC PA3BHTHS
KOJITIOOMHI'OBBIX TEXHOJIOTHEI B Poccum?

®.B.: Ha xonpepeHnu «<KoaTio6uHIOBbIE
TexXHONOIruy, I'PI1, BHYyTPUCKBAKUHHBIE PAOOTHD
MHOT'O TOBOPWJIN O Pa3BUTHU TexHOorui FTHKT
B Poccun, HO, TO MOEMY MHEHUIO, KOITIOOHHT B
Poccun He passuBaeTcs. ECTb KPYIIHBIE UTPOKHU, HO
Y HUX POCT UJET HE 34 CYET TEXHOJIOTUM, 4 34 CYET
TUIIOBBIX pab0T, 06'beMOB. HO MOXKHO C/JIE1ATh CTO
JIEIIEBBIX CKBAXKHH, U 3TO OYZET paboTa paau paboTHI,
4 MOXKHO OJIHY CKBa’KHHY, HO IOPOTI'YIO, TPEOYIOMTYIO
MIPUMEHEHUS YHUKAJIIBHBIX TEXHOJIOTHH. Y HAC
PEAIIOYUTAIOT AE/IATD CTO ACIIEBLIX, IOTOMY U HET
3aMETHOI'O TEXHOJIOIMYECKOr'O pocTa. ClIy4aeTcs, 4To
IIPUMEHSAIOTCS JOPOI'UE TEXHOIOIMH, HO I COBEPIIEHHO
YBEPEH, YTO OHU HUKOTA HE OYAYT UCIIONb30BAThCS
MaCCOBO.

BK: Bce 60J1€€ NIHPOKOE PACIIPOCTPAHEHHE
nosxy4gaer MI'PII, He Tak 1u?

®.B.: MT'PII Teniepb HA CIIYXY. DTO OUYEHb
3 PEKTUBHAS TEXHOJIOTUS. I CaM 3aHHUMAJICS €€
IPOABMXKEHUEM, HO B HACTOSIIEE BPEM S HACTOJIBKO
OBICTPO UAYT BIEPE] TEXHOJIOTUU 3AKAHYUBAHUS,
YTO CKOPO KOJITIOOUHT JIJISI AKTUBALIUU IIOPTOB
MTPII BOOOIIIE, BO3MOXKHO, OyJIET HE HYKEH. YK€
€CTb CUCTEMBI, KOTOPBIE AKTUBUPYIOTCS CO CTAHIIHUH
KOHTPOJIS U YIIPABJIEHUS. B IPUHIIHUIIE KOJATIOOUHT
HYKEH OyJIET /151 KAKUX-TO PA30BbIX OIIEPALIWI, /11
JIOPOTUX CKBAXKUH.

BK: Banru nmo:xejIaHuA KoJuleram,
PadoOTAIOIHUM B CETMEHTE
BBICOKOTEXHOJIOTHIHOT'O HE(PTETra30BOr0
cepBHCA.

®.B.: He caBaThCs HU B KAKOM CJIy4ae.

W 06 beAHATHCS, BBICTYIIATh €AUHBIM (DPOHTOM.
Hy>kHO BBIPA60TATH €IUHYIO KOHCOJIHUIUPOBAHHYIO
MO3ULIUIO U ITBITATHCA JJOHECTH €€ 10 3AKA3YNKA.

MBI CaMU X035€B4 CBOETO ITyTH PA3BUTHA U IIPOCTO
0643aHBI CAMH 33/1aBATh TPEH/, TOTOMY YTO
CTAH/IAPTHBIE OIIEPALIUU — ITO PA6OTHI PAAX PAOOTHL
Hano He 604 ThCs IPUBHOCUTB HOBOE, HE OOATBCS
KOHKYPEHIIUH, IOTOMY YTO OH4 JA€T UMITYJIbC
PasBUTHUIO. S IIPHU3BIBAIO CEPBUCHBIE KOMITAHUU
YKPEIIATh TEXHOJIOTUYECKYIO COCTABJIAIONIYIO,
IIOTOMY 4YTO B 9TOM — Oyayinee. YToObl pa3BHUBATHCS,
JI€JIATD CJIOKHBIE BHICOKOTEXHOJIOTUYHBIE TPOEKTHI

B MACIITa6aX CTPAHBI, HY’>KHO HHBECTHPOBATH

B TEXHOJIOTMY, B HA/IESKHOE OOOPY/IOBAHNE, B
BBICOKOKBAJIM(PUIIMPOBAHHBIE K4/ pPbL. [ HE 320bI1BATh,
YTO MMCHHO JIIOJU, UX UJCH IBUT'AIOT Hporpecc.

Bena 6eceny I'axnHa Byiabika, «<Bpems KoaTo6uHra. Bpems I'PII»

two to get permission for pilot test of any technology.
And it takes a great deal of effort to prove to people in
the customer's research institutes who have no field
experience that this particular technology is effective.
Even though it has long been successfully applied
throughout the world. Yes, there are different geology
conditions but the principle is the same everywhere.
So if the technology works in Canada, why will it not
work in Russia with proper adaptation? There are
geopolitical drivers that we can't change. But there
are technological drivers, and they depend on the
customer. Trend should be set by the customer!

PRACTICE

CTT: How would you evaluate the process of
coiled tubing technology development in Russia?

P.B.: There were many discussions about the
development of coiled tubing technologies in Russia
at the Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference but, in my opinion, coiled
tubing industry in Russia does not develop. There
are major market players, but they grow due to a
great number of typical operations rather than the
technologies. But you can carry out one hundred cheap
operations, and this will be the work for the sake of
work. On the other hand, you can make one expensive
operation that requires the application of unique
technologies. Companies in Russia prefer to carry out
one hundred cheap operations. That is why there is no
noticeable technological growth. Sometimes expensive
technologies are being applied but I'm quite sure that
these technologies will never be used widely.

CTT: Multistage fracturing is becoming more
widespread, isn’t it?

P.B.: Everyone has heard about it. This is a very
effective technology. I myself worked on its promotion,
but at the moment the completion technologies are
developing so fast that coiled tubing will probably not
be needed for activating fracturing ports. There are
already systems that are activated from monitoring
and control stations at the surface. Basically, coiled
tubing will be needed for some one-time operations for
expensive wells.

CTT: Your wishes to colleagues working in the
segment of high-tech oil and gas service.

P. B.: Never give up. Unite, show a united front. We
need to make up a single consolidated position and try
to deliver it to the customer. We are responsible for our
own development path and simply have to set the trend
ourselves because standard operations are the work for
the sake of work. One should not be afraid to introduce
anew technology, should not be afraid of competition
because it pushes to development. I encourage service
companies to strengthen the technological component
because this is the future. In order to develop, to make
complex high-tech projects on a national scale, you
need to invest in technology, reliable equipment, and
highly qualified personnel. And do not forget that it is
people, their ideas that facilitate progress.

Interviewer — Halina Bulyka, Coiled Tubing Times
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Tuopaenuveckuti paspois naacma (I'PI1)
A6l OOHUM U3 HAuboiee 3PPHermuUeHbLX
U PAcnpocmpareHmbLx memooos
urmeHcugpurauun 000bIMU NAACINOBLLX
Pparou0os. B kauecmee scuoxocmu I Pl
HauboavuLee PacnpocmpareHie oLy Ui
B00HbBLE PACIMBOPLL NOSIUMEPOS, CULLINGLE
coeoureHuaAMU Oopa.

B cmamuve npuseoervl uccaeoo8arius 1o
paspabomie meepoozo bopcooepicai,ezo
CLULUBAIMEIIA, 8 1NOM HYIUCTIC 8 2DAH)TIUDOBAHIHOM
suoe. H3y1ueHo eausamue pasmepos epam)ii
Ha CKOPOCMb 0OPA308aHUSL CULLUINOZO
2ens u 3HaveHusa pH scuoxocmu paspuoléea.
Hccneoosarus OUHAMUKU DACINGOPEHUs
2paryn npu PasauumbLx memnepam)pax
NOKA3AUL BOIMOICHOCHTL BbLOCTICHIUA 8 PACINEOD
O00NONHUMEILHOZ20 KOJUHECINEa U0H08 60pa,
UIMO NO3B0JUIN NOOOCPICUBANTD HEOOXOOUMDBLE
ona nposeoerus I'Pl1 3navenus 6:a3K0Cmiu
CULUIMO20 NONUCAXAPUOHOL0 28715 8 ULUDOKOM
ouanasore memnepamyp 6e3 usmereHus
KOHUEHIMPAUULL NOSUMEPA U CULUBAINEIA.

I'mapasnuydeckui pa3pois 1tacta (I'PIT)
ABJIAETCS OJHUM U3 HanooJjee 3(PHEKTUBHBIX
METOAOB UHTECHCU(PUKAITUU JOOBIUH MJIACTOBBIX
(PIIIOUIOB U IPUEMHCTOCTHA HATHETATEIbHBIX
CKBaKMH, IPUYPOYEHHBIX K 9KCILTyaTA N
HU3KOMPOHUIIAEMBIX, CJIA0OAPEHUPYEMBIX,
HEOJHOPOJHBIX U PACWIEHEHHBIX KOJUIEKTOPOB.

B HacToOsAmIEE BpEMS IPEUMYIIIECTBEHHO
HCIIOJIb3YIOTCS CIOCOOBI F'HIPOPA3PHIBA IIIACTA
C IPUMEHEHUEM I'€JIE0OPA3YIOMNX PAOOUUX
JKHJIKOCTEN HAa BOAHON OCHOBE, 06J1a1aI0MUX
BBICOKOH BI3KOCTBIO, HUBKMMH IOTEPSIMU JIABIIEHU
Ha TPEHUE, BO3MOXKHOCTBIO PETYTTUPOBAHU A
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Hydraulic fracturing is one of the most
effective and wide-spread methods of
enhanced oil recovery. Water polymer solutions
crosslinked with boron compounds are the most
wide-spread fracturing fluids.

The paper describes researches on
development of a solid boron-containing
cross-linker including that in granular form.
The research team studied the influence of
granules size on gelling rate and pH values of

[fracturing fluid. Analysis of dissipation rate of
granules at different temperaiures showed that
it is possible to add the number of boron ions to
the solution thus providing the required viscosity
of a crosslinked polysaccharide gel over a
wide range of temperatures with no change in
concentration of polymer or cross-linker.

Hydraulic fracturing is one of the most effective
and wide-spread methods of enhanced oil recovery
in production and injection wells in low-permeable,
poor-drained, heterogeneous and dissected
resServoirs.

Currently, the most wide-spread methods of
hydraulic fracturing use water-based gelling fluids
with high viscosity, low frictional pressure losses
with the possibility of destruction regulation up to
a complete breakdown in the fracture at the end
of the fracturing. At the same time, it is possible to
carry out a process with high rates of fluid injection
to obtain extended fracture opening lengths.

The first crosslinked fracturing fluids had
obvious disadvantages, including difficulties
in their pumping due to the rapid crosslinking
reaction and high base viscosity of linear gels. These
fluids created certain problems associated with
incomplete breakdown of the polymers. When
pumped through pipes with high shear gradients,



JECTPYKLHH, BIUIOTD [0 IIOJHOI'O PA3PYLICHUA B
TpemuHe 1o okoH4YaHuu I'PIT. ITpu 3TOM BO3MOYKHO
IIPOBEJECHHE IIPOLIECCA C BBICOKUMMU TEMITAMU
3aKA4YKU XKUJKOCTEN JJIs ITIOIYYEHUA IIPOTAKECHHDBIX
Pa3MePOB PACKPLITUA TPEIIYH [1].

IlepBbl€ CHIUTBIE XKUJKOCTU PA3PbIBA UMEIU
SIBHBIE HEJOCTATKY, 3AKJIIOYAIOIINECS B TPYAHOCTAX
C UX IPOKAYMBAHHUEM U3-32 OBICTPOU PEAKIIUU
CIINBKH, BHICOKOH ©6230BOM BSI3KOCTHU TUMHEHHBIX
resief ¥ CO371aBajiv ONPEE/ICHHbBIE IPOOJIEMbI HA
NPAKTUKE, CBA3AHHBIE C HENTOJIHOM JECTPYKIIUEN
UCXOJHBIX ITOJIMMEPOB. CIIUTHIE B IIOBEPXHOCTHBIX
YCIOBUSX I'€JIN IIPU 3aKAYKE IO TPYOaAM C BBICOKMMH
I'PaJUEHTAMU CABUT'A BBI3bIBAIOT 3HAYUTE/IbHBIC
T'UJPABINYECKHE IIOTEPU AABJICHUA HA TPEHUE,

4 caMma CUCTEMA B 3TO BpeMs MHTEHCUBHO
JECTPYKTUPYET BCJIEACTBUE MEXAHUYECKOI'O PA3PhIBA
IOJIMMEPHBIX 3BEHbEB.

IIpenarcrsusd, C KOTOPBIMU CTAJIKUBAIOTCS
KOMIIAHHH, BKJIIOYAIOT BICOKHE LIEHBI U BO3JECHCTBHE
Ha OKPY’KAIOLIYIO CPEAY IIPU OCYILECTBIECHNUH U
IIPOBEACHNH OIIEPALIMU 10 T'UAPABINYECKOMY
pas3pbIBy I1aCTA. TaKass CTOUMOCTBD CBSI3aHA C
XPAaHEHHEM U COIEPKAHNEM MHOI'OYUCICHHBIX
JKMJIKOCTEN B OOJIBIINX KOJIMYECTBAX B PA3JINYHBIX,
WHOIZA YAAJIEHHBIX, pETMOHAX MUpa. Bosaericreue
Ha OKPY’KAIOLIYIO CPEAY YTEYEK U 3HAYUTEIbHOI'O
KOJIMYECTBA OCTATKOB JKUJKOCTH HA YYACTKE BCE
OO0JIBIIE CTAHOBUTCS IPOOIEMOM /1151 pAOOTHUKOB,
OCYIIECTBIAIONUX I'U/IPABINYECKHN PA3PHIB
IUIACT4, IIOCKOJIBKY YTUIU3ALNA XKUJAKOCTEN CO3[AET
3aTPYAHEHUSA IIPU POCTE TPEOOBAHUI 11O OXPAHE
OKPY>KAIOIIEN CPENBI.

Bb110 O6HAPYKEHO, UTO HIKOHOMUS U
TEXHOJOIMYHOCTD MOI'YT OBITh JOCTUTHY ThI
MOCPEACTBOM UCIIOJIb30BAHUS CYXHUX KOMIIOHEHTOB
B COCTABAX JJ1s1 OOPAOOTKU CKBAXKUHBIL [1pu
HU3KUX TEMIIEPATYPAX TAKOT'O BHU/Id PEATEHTHI
HE MOJIBEPKEHBI 3AMEP3AHUIO, B OTIIMYUE OT
JKUJIKOCTEN U CYCIIEH3UM, U HE TEPAIOT CBOUX
SKCILIYATAIIMOHHBIX CBOUCTB.

H3BECTHO, 4TO ITOCIE JOOABKU CITUBATENA B
PacTBOP rUAPATUPOBAHHOIO ITOJIMMEPA CIIIMBKA
HA4YMHAETCA MTHOBEHHO, UTO MOXET IIPUBECTH
K HEJKEJIATEJIbHOMY ITOBBIIIEHUIO BA3KOCTH IIPH
3aKayke. JJJIst HOoy4YeHUsT HAJJICKAUX BA3KOCTHBIX
CBOMCTB HA 3200€ CKBAKHMHBI UJIU TIOHMKCHUS
JIaBJICHUS TPEHUS BO BPEMS IBYDKEHUS )KUKOCTH I1O
HKT Ba’XHBIM ITAPAMETPOM CTAHOBUTCA 3aJEPKKA
WJIH PETYIMPOBAHHE HAYAJIA U/UIU CKOPOCTHU
CIIMBAHMA.

3a/IEPKKY IIPOLIECCA CUIMBKHU ITOJIMMEPA MOXHO
OCYIIECTBUTbD, UCIIOJIb3YS PA3JIMYHBIE CPEICTBA.
OJHH CIIOCOO6 IPEACTABIACT COO0M (PpU3HUIECKOE
34KJIIOYEHUE B JIOBYIIKY UJIU U30JIALIHIO CIIUBATEIIS
B KaIICyJI€ [2], KOTOPAsA PACTBOPUTCS CO BDEMEHEM
IIPU OIIPEAEICHHBIX YCJIOBUAX TEMIIEPATY PbL, pH,

crosslinked gels cause significant hydraulic pressure
losses for friction, and at this time the gel system
itself is intensively destructed due to the mechanical
rupture of the polymer bounds.

Obstacles faced by companies include high
prices and environmental impacts during the
implementation of hydraulic fracturing operations.
This cost is associated with the storage and
content of numerous fluids in large volumes in
different and sometimes remote regions of the
world. The environmental impact of leakages
and a significant volume of liquid residues on
the wellsite is becoming a problem for workers
engaged in hydraulic fracturing of the formation,
since the disposal of fluids is difficult considering
strengthening of environmental requirements.

It has been found that cost savings and
manufacturability can be achieved by using dry
components in the well treatment compositions.
At low temperatures, these agents are not subject to
freezing, unlike fluids and suspensions, and these
agents do not lose their operational properties.

It is known that after adding the cross-linker to a
solution of the hydrated polymer, the crosslinking
starts instantaneously leading to an undesirable
increase in viscosity during pumping. To obtain
proper viscosity properties at the bottom of the
well or reduce the frictional pressure during the
pumping of the liquid through the tubing, it is
necessary to delay or adjust the start of crosslinking.

The delay in the process of crosslinking the
polymer can be accomplished using various
means. One way is to physically trap or isolate the
cross-linker in a capsule, which will dissolve with
time under certain conditions of temperature,
pH, pressure, and so on. Alternatively, the
crosslinking agent can be bound or reacted with
another chemical (i.e. a retarder). Release from
such a special agent will also be a function of the
time, temperature and relative concentrations
of the cross-linker and retarder. The delay in the
crosslinking reaction is due to ligand exchange
between the crosslinking agent, retarder, and
polymer.

The research was carried out in the laboratories
of REC "Oilfield Chemistry» to obtain samples
of a granular cross-linker. Table 1 shows the
concentration of boron ions and the pH of the
resulting water-based solution, depending on the
composition of the cross-linker granule.

At the first stage, it was necessary to determine
the optimal concentrations of boron-containing
components required for obtaining a crosslinked gel
structure. The granules obtained had an acceptable
solidity and good resistance to mechanical failure.

The conducted studies on the effect of the granule
size on the time of formation of the crosslinked
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Sd Taonuua 1 - Codepicanue uonos oopa u pH
28| Table 1 - The content of boron ions and pH 200
g 600
Copeprxanue B B
U rpanyie, % macc. pg;;‘;igg:o g 500
E Ne The content of B+ £th < g 400
in the granule, pHo lt € water E = 300
E % wt. solution 5%0
%2
g 1 3,59 875 SRR
= =% 100 I I
= z 596 8,54 &5 0 mMl I =i . I al
I 5 6.85 8,55 £ 353 g sz & =3 £ 5=
S ’ 2 PP 2832 B3R sEi fiff
= : ’ GESh  §BETA SBETA  GETn
E: A~ O E e~ O E—~d DA~
m Hauasio cuimsku m Konery climBku
JABJIEHUA U T.JI. ATBTEPHATUBHO CIINBATEb MOXHO Start of crosslinking End of crosslinking

CBA3aTb WJIU IOABEPIHY T PEAKIIUU C IPYTUM
XUMUYECKHUM BEMIECTBOM (TO €CTh 3AMEIJIUTEIIEM).
BBICBOOOXKIEHHE U3 TAKOT'O CIIEIUAIBHOI'O ar€HTa
TaKKe O6yJeT (PYHKIIUEN OT BDEMEHU, TEMIIEPATY PhI

U OTHOCHUTENBHBIX KOHILIEHTPALIUN CIITUBATEN A

U 3aMeIINTENS. 3a1EP/KKA PEAKIIUN CIITUBAHUA
IPOUCXOAUT BCJICICTBUE JIUTAHHOI'O OOMEHA MEXKY
CHIUBATEJIEM, 3AMEJINTEIEM U ITIOJITMMEPOM |[3].

B maboparopusax
HOH «Hp OMBICTIOBA PacTtBOpeHue B TeueHuE 1 MUHYTBL PacTBOpEHME B TEUEHUE 3 MUHYT Dpaknus, MM
XHMUST» OBLTH IIPOBEACHBI Dissolution during 1 minute Dissolution during 3 minutes Fraction, mm
HCCIIEIOBAHUA 110
MOJIYYEHUIO OOPA3I0B
T'PAaHYIUPOBAHHOI'O
cmuBarens. B rabaune 1
IIPUBEJACHBI 3HAYCHU A
KOHIEHTPAIIMU HOHOB 60pa
U pH 110J1y4EHHOI O BOAHOI'O
pacTBOpa B 3aBUCUMOCTH OT
COCTAaBA I'PAHYJIbI CIIUBATEIIA.

Pucynox 1 — 3asucumocms Ckopocmu
CUMUEKU OM ZDAHYAOMEMPULECKO20 COCMABA
cumueamens

Figure 1 — Dependence of the rate of
crosslinking on the granulometric
composition of the cross-linker
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3aBUCUMOCTD BDEMEHHU OT epanynstnocae 1, 3, 10, 20 munym pacmeopenus 6 OuCmuIiuPpo6anto
I'PAaHYJIOMETPUIECKOTO 800e om memnepamyput

cocrasa cusaresns (puc. 1).  Figure 2 — Dependence of the amount of dissolved granule after 1, 3, 10,
TaKUM 06PA30M, IOy YeHA 20 minutes of dissolution in distilled water on temperature
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Figure 3 — Dependence of crosslinking time, % of dissolved agent and pH on the size of cross-

linker fractions

BO3MOXXHOCTB PETYINPOBATE CKOPOCTb OOPA30BAHUA
CIIUTOU CTPYKTYPHI PA3MEPAMU I'PAHYJL

Taxske ObLIU IPOBEICHBI UCCIIEOBAHUS IO
CKOPOCTH PACTBOPEHUSA I'PAHYJI PA3IUYHBIX
(PpaKIIME BO BDEMEHU ITPU PA3TUYHBIX
TEMIIEPATYPax (PUC. 2).

Kak BUZIHO U3 NIPE/ICTABICHHOTIO IpadrKa, Ipu
TEMIEPATYPE NPUT'OTOBIECHUS )KUJKOCTU PA3PHIBA
(25 °C) U3 rpaHy/Ibl BRIZICISCTCS He 60mee 67% OT
AKTUBHOU OCHOBBI, YTO JJOCTATOYHO /JI [IOJTYyYEHU A
CIIUTOU CTPYKTYPHI (PUC. 2). I3MEHAA TOJIBKO
Pa3Mep YaCTULL I'PAHYJIBL, MOXXHO BAPbUPOBATH BPEM A
06PA30BAHMUS CHIUTOT'O I'€JI B MIMPOKUX NIPEJEIAX —
ot 1 1o 20 MUHYT.

IIpu niporpese 10 40—-80 °C pactBopsieTcs yxe 80—-90%
OT MACCBI TPAHYJIBL, TAKUM OOPA30M, B )KUAKOCTH ['PIT
IIPU BBICOKOH IJIACTOBOM TEMIIEPATYPE BbIIEIAIOTCA
JIOTIOJIHUTEIBHBIE OO'bEMBI HOHOB 60Pa.

CrnegyeT OTMETUTD, YTO IIEJTOYHBIE KOMIIOHEHTHI,
noaepxusaromue pH ressa Ha yposne 8,8-9,2)
HEOOXOAMMOM [IJ11 OOPA30BAHUSA CIIUTOMN
CTPYKTYPBI, BBIICTISIOTCS U3 IPAHYJI IPU KOMHATHOMU
Temneparype (puc. 3). B To xxe BpeMmsa 4acThb
6opcoepPKAMMUX KOMIIOHEHTOB, BXOZSITUX
B COCTAB I'PAHYJI U COCTABJIAIONINX IPUMEPHO
30% Macc., paCTBOPAIOTCA TOMBKO ITPYU MOBBIIIEHU N
TEMIIEPATYPBHI, 6IATOAAPS UEMY BI3KOCTb CIIUTOI'O
Tesd IIPU POCTE TEMIIEPATYPBI YMEHBIITAETCA
HE3HAYUTEJIBHO.

IToCTENEHHOE BBI/ICJIEHE HOHOB 60pa
IIPU HATPEBE U3 I'PAHYJI CYXOI'O CIIMBATES U
NOJJIEPKAHME ITOKA3AHUN pH HA IOCTOAHHOM
YPOBHE ITO3BOJISIET IIOJY4YATh CIIUTBIE
TIOJINCAXAPU/IHBIE I'€JIU, O0IaJA0IINE BBICOKUMU

)

Taoauua 2 — lapamempol AUHEHEHOZO0
U CULUMOZ0 2enA

Table 2 — Parameters of linear and cross-
linked gel

PazmepHocTs | IIokazanusa
ITapamertp / Parameter . .
Dimension Value
Bq)@eKTI{BIIaﬂ BSI3BKOCTB MITac
JIMHEMHOT'O T'eJIst 20
Effective viscosity of a linear gel mPa’s
pH nuneiHoro rens 78
pH of the linear gel ’
Bpemst 06pa3oBaHUs CIIUTOI'O
reJisi, HA4aJ0/OKOHYaHUE
Time of formation of the C 120/200
crosslinked gel, beginning /
ending
PpH cmmnToro rens 91
pH of the crosslinked gel ’

polysaccharide fracturing fluid showed a direct
correlation of time with the granulometric
composition of the cross-linker (Figure 1). Thus, it
has been possible to adjust the rate of formation of
the crosslinked structure by the size of the granules.

Research team also carried out studies on the rate
of dissolution of granules of different fractions in
time at different temperatures (Figure 2).

As can be seen from the presented graph, at a
fracturing fluid preparation temperature (25°C),
no more than 67% of the active agent is released
from the granule, which is sufficient to produce a
crosslinked structure (Figure 2). By varying only the
particle size of the granule, it is possible to vary the
time of formation of the crosslinked gel within a
wide range — from 1 to 20 minutes. }
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memnepamypuot 60 epemenu

Figure 4 — Dependence of the viscosity of a
cross-linked polysaccharide gel obtained on
the basis of a granulated cross-linker of the
Jraction 0.4-0.3 mm on the temperature in
time

MOKA3aHUAMHU BA3KOCTU B U POKOM JJUAITA30HE
WHTEPBAJIA IVTACTOBBIX TEMIIEPATYD.

JKNAKOCTb pa3pblBa COAEPAKUT CIIEAYIOMIE
KOMITOHEHTHBI Ha 1 M2 reJist:

— I'eneobpaszoBarenb BOAHBIX resieit PI'Y IT'BIC — 3,0 kr/m?;
— I'paHy/IMPOBAHHBIN CIIUBATEND — 3,0 KI/M?.
ITapameTpsl paCTBOPA HOIUMEPA (JIMHEHUHOI'O I'€J1s)

U CHIUTOTO I'eJis IPEACTABICHBI B TA0IL. 2.

Ha pucyHke 4 npuBeieH rpaUK 3aBUCUMOCTH
3P HEKTUBHOMN BA3KOCTH CIITUTOTO T'€JIs IIPU
Temneparype 35-100 °C.

I'pany/IMPOBAHHBIN CIINBATEIb BKJIIOYEH B KOMILIEKC
XUMUYECKUX peareHToB s ['PI1, pa3zpaboTaHHbBIH
B PI'Y He(ptu nraza (HUY) umenu .M I'ybkuHa o,
MapKO¥ BopaTHBIN cClIUBaTe b BOAHBIX resiei PI'Y BBl
Mapka C.

Taxkum 06pa3oM, NOKA3aHA BO3MOXKHOCTb
IIPUMEHEHHU OOPCOAEPKAIMNX MUHEPAJIOB JIJI
CIIWBKH ITOJIUCAXAPUIHBIX )KUAKOCTEN ['PIT B
I'PaHYJIMPOBAHHOM BH/IE, IPUYEM PA3MEPAMU
I'PaHYJI MOXKHO BAPbHPOBATH BPEMS CIIMBKU I'€JIEN.
Vcrnob30BaHUE CIIUBATENSA B TBEPAOM BUJE TO3BOJISAET
YMEHBIIUTD 3a4TPATHI HA TPAHCIOPT U XPAHEHUE
MPOAYKTA, OCOOEHHO B YJJAJIECHHBIX PETUOHAX. ©
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When the temperature is raised to 40-80 °C,
80-90% of the granule mass is dissolved. Thus,
additional volumes of boron ions are released into
the fracturing fluid at high reservoir temperature.

It should be noted that the alkaline components,
which maintain the pH of the gel at the level of
8.8-9.2 required for the development of the
crosslinked structure, are released from the granules
at normal temperature (Figure 3). At the same time,
some of the boron-containing components that
make up the granules and are about 30% by weight
dissolve only when the temperature rises, so that
the viscosity of the crosslinked gel decreases slightly
with increasing temperature.

The gradual release of boron ions from the dry
cross-linker granules upon heating and maintaining
pH values at a constant level makes it possible
to obtain cross-linked polysaccharide gels with
high viscosityvalues over a wide range of reservoir
temperatures.

The fracture fluid contains the following
components, per 1 m? of gel:

— Gelling agent for water gels RSU GVG — 3,0 kg /m?
— Granulated cross-linker — 3.0 kg / m?3

The parameters of the polymer solution (linear
gel) and crosslinked gel are shown in table 2.

Figure 4 is a plot of the effective viscosity of the
crosslinked gel at a temperature of 35-100 °C.

The granular cross-linker is included in the set of
chemical agents for hydraulic fracturing, developed
at the Gubkin Russian State University of Oil and
Gas under the name «Borate cross-linker of water
gels RSU BVG brand S».

Thus, the possibility of using boron-containing
minerals for cross-linking of polysaccharide
fracturing fluids in granulated form is shown and
the gel crosslinking time can be varied by the
granule size. Using a cross-linker in a solid form
allows you to reduce the cost of transport and
storage of the product, especially in remote regions. ©®
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Topp MNpuH,
CcTapLummn conpeacepaTenb Accoumaumm

cneumnanncTos
No KONTIOOMHIroBbIM TEXHOIOTUSIM
W BHYTPUCKBAXXNHHbIM pab6otam (ICoTA),

cneumanucT no HeprerasoBomy peny

Todd Green,
Petroleum Engineering Specialist ICOTA,
International Sr. Chair

IlepBble BOCEMB JIET KAPbEPBI Pad0TaI IPENogaBaTeaeM (PU3UKU.

B 2006 ropy neperiesn B HeTAHYIO OTPAC/Ib B KOMITAHUIO B] Services B
Ka4eCTBE M0JIEBOI'O MHKeHepa B mrrate Texac, CIIIA. 3a 1Ba roga paboThl B 1OJIE
JINYHO IIPUCYTCTBOBAI HA 60s1€ee ueM 180 onepanusax c npumeHenuem 'HKT.
Biarogapst BLICOKOMY KadeCTBy paboTsl Tog1 6611 U36PaH IMIABOM MPOEKTA
KPYIIHOT'O 32Ka34YHKa Ha TA30BOM MECTOPOXKACHUM, XAPAKTECPU3OBABIICMCS
BBICOKHMU ITOKA32TEJIAMU TEMIIEPATYPHI U IABICHUS. DTO HO3BOIUIO Toaay
IPHUOOGPECTU GOT'AThIN ONBIT PA6OTHI HA IA30BBIX MECTOPOXKICHUIX CO
CJIOKHBIMH IVIACTOBBIMU YCJIOBUSAMHU.

B 2008 ropy Tona NpUHAI IPEIJIOKCHUE O PA0OTE B KAYECTBE BEAYIIETO
UH>KEeHepa B Komnanuu Baker Hughes, riie OH OCYyIIEeCTBIIsI UHXKCHEPHOE
COIIPOBOXK/IEHUE BeeX paboT ¢c npumeHeHueM 'HKT B 10KHOF yacTu
Cayznosckoi Apasuu. Pa6oTai B 3TOI JOKHOCTH 10 2011 roza, 3arem
nepemen B Halliburton Ha aHaIOTMYHYIO TOKHOCTD B Cay/JOBCKOM ADaBHML.

IIpoBens B OOMIEH CIOKHOCTH 5 JIET B KAYECTBE BEYIIEIO MHXKCHEPA B
JIByX Pa3/IMYHBIX CCPBUCHBIX KOMIIAHUSAX, IPEIOCTAB/AIONIUX YCIIYIY AJ1S
Saudi Aramco, Toa /1 3aHs1I IOJPKHOCTD 9KCIIEPTA B O0IACTH TUOKHUX HACOCHO-
KOMIIPECCOPHBIX TPYO B COCTABE MHOT'OIIPO(UIIBLHOIO OTAEJIA 1O PA3BEIKE
U 106bIYe B KOMIIAaHUM Aramco Services B XplocToHE B 2014 rofgy.

B o6s13ann0CTH TOA/1a B 9TOM IO/KHOCTH BXOANT KOHTPOJb 32 COOIIOJCHHUEM
BHYTPEHHUX CTaH/IAPTOB, BHECCHUE O PABOK U U3MEHCHUI B PA3IMYHBIC
TEXHUYECKUE PYKOBOZCTBA, 4 TAKXKE IIPENOIaBAHUE TEXHUYECKUX KyPCOB

B LIEHTPE NPO(PECCUOHATBHON HOATOTOBKH B O6JIACTH PA3BEKU U JOOBIYUN
xomnanuu Saudi Aramco B ropoge Jaxpat B CayIOBCKOH ApaBUH. DTH KYPChL
SIBJIAIOTCS OOSA32TEIBHBIMH /151 BCEX MHXKEHEPOB 10 HE(PTEIA30BOMY JEITY,
padoralomux B Saudi Aramco.

V' Tonna UMEETCs OLBIT B Pa3PA6OTKE U BHEAPCHUU PA3IUYHBIX TEXHOIOT UM
c npumeHenueM 'HKT, KOTOpBIE BKIIOYAIOT: IPOMBIBKU CKBAXKUH C
HUCIOJIb30BAHUEM IICHBL, IPOMBIBKU CKBAXXKUH C OOJIBIIUM YIJIOM OTXO[A OT
BEPTHUKAIH, 6OIBIIEOO'bEMHBIE KUCIOTHBIE OOPabOTKH, (Ppe3epoOBaAHUE HA
THKT, noBusibHBIE padoThL, KapoTaxk Ha THKT ¢ UCIIOnb30BaHHUEM KaOEIs,
MOJEIUPOBAHUE PA6OTHI TUOKOH TPYOHI, LieMeHTUpoBanue Ha THKT,
OIlEePaL UK O YAAJICHHUIO OTIOKCHUH, IPUMEHEHUE 3200HHOI0 OOOPYAOBAHUA
B MHOT'OCTBOJIBHBIX CKBA’KMHAX, OCBOCHHE 430TOM, A6Pa3UBHYIO IEpPOpaLUIO
Ha T'HKT, paznmuyHbIe BCIOMOT'ATE/IbHBIC ONIEPALIUU IIPU OYPECHUMU.

Tonj siBsieTcst coaBTOpoM 9 crareit SPE 1o Temam, KOTOPbIE OCBEIAIOT
CJIEYIONTYIO TEMATHUKY: IPAKTHUYCCKUI ONBIT (ppe3eposanusd Ha THKT B
ra30BbIX CKBAXKUHAX C ABIT/l, HAKOIIJIEHHBIH OIBIT IIPOBEAEHM A IIPOMBIBOK
Ha 'HKT, 3(p(peKTUBHOCTS IPOMBIBKH U SKOHOMUYCCKUU PACUET IPOCKTA,
yaanenue ACIIO B yCI0BHUAX AaHOMAJIbHO BBICOKHX 3HAYEHUM 1ABJICHUS U
TEMIICPATYPHL, (PPE3ECPOBAHUE C AJICKTPUYECKUM Kab€JIeEM, MOACPHUZALIUIO
onepauuii ¢ 'HKT, ucnonezoBanue 'HKT 1 yianeHUss OpraHOICHHBIX
OTJIOKEHUM.

Tonp ABAsAETCA AKTUBHBIM WicHOM obmiecTsa SPE. OH Besl KpaTKUeE KypPChl
SPE 110 BHYTPUCKBAKUHHBIM Pa60TaM ¢ ucnosnbzoBanueM 'HKT,

KAaHATa U IEKTPUUICCKOro Kadess Ha MeponpuaTusax ICOTA u ATCE.
B macrosmee Bpems Toga I'puH BTOPOH rofi 3aHUMAET JOJIKHOCTD CTAPIIETO
comnpencenarens ICOTA International. ©

After teaching Physics
and Chemistry for 8
years, Todd entered the
petroleum industry with
BJ Services in 2006 as a
field engineer working in
the Permian Basin Field of
Texas, USA. During these
two years of field work, he
personally attended over
180 coiled tubing field
operations. As a result of
his record for job quality
and success, Todd was
chosen to lead a high pressure, high temperature
gas field project for a large independent producer
giving him a wealth of experience in gas field
operations with extreme conditions.

In 2008, Todd accepted an international
assignment as a desk engineer with Baker Hughes
supporting all coiled tubing intervention in
the southern area of Saudi Arabia. Todd served
in this role until 2011. Then, in 2011 he joined
Halliburton in a similar roll in Saudi Arabia.

After spending a total of 5 years working
as a desk engineer with two different service
companies for Saudi Aramco, Todd took a position
with Aramco Services Company in Houston in
2014 to serve as coiled tubing subject matter
expert as part of a multidisciplinary Upstream
Technical team. In this role, Todd overseas
internal standards and manual revisions and
teaches technical courses for Saudi Aramco’s
Upstream Professional Development Center in
Dhahran. These courses are mandatory courses
for all production engineers working in Saudi
Aramco.

Todd has experience designing and
implementing a variety of CT interventions that
include: Foam cleanouts, High angle cleanouts,
CT high rate acid stimulations, Milling with CT,
Fishing Operations, CT e-line logging, Velocity
string design and installation, Cementing with
CT, Mechanical de-scaling, Utilizing multilateral
seeking tools, Nitrogen lifting, Abrasive
perforating with CT and various drilling rig assist
operations.

Todd has also co-authored 9 SPE papers on
topics that include: Case Study for Milling with
CT in High Pressure Gas Wells, CT cleanouts and
best practices, Cleanout efficiency and economics
case study, Extended Reach CT Logging
interventions, HPHT Mechanical Descaling in
Extreme Environments, Milling with electric-line,
Improving CT Well Intervention and Utilizing CT
to remove organic deposits.

Todd is an active participant in SPE. He has
taught SPE short courses at ICOTA and ATCE on
Rigless Well Intervention involving CT, Slickline,
and e-lineand. He is currently serving his final
year of a two year commitment as St. Chair of
ICOTA International. ©
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We Aim at Manufacturing the CT
of the Highest Quality

Ha sonpocos wcyprana omeeuaem PP. Canoees, oupexmop no
npooaxcam OO0 «DCTM>».

Canoees Pycaan Parnumosuy poouncs 28 ansapa 1979 200a

8 bawrxupcroti ACCP. C omauyuem OKOHUUL YIPUMCKULL
HepmAHOU YHUBEPCUMENt 1O CReUUAILHOCIU «OypeHie
HePMAHBIX U 2A308bLX CKEANCUM». TPYO08YI0 0eamebHOCHb
nauan 6 2001 200y na Kpatinem Cesepe uricerepom
NPOU3EO0CMBEHHO-MEXHUMECKO20 OMOeNd 6HOBb CO30AHH020
ynpaenenus unmencuPurarun u pemonma cxeaxcur (YHUPC
OO0 Ambypzea3000biiar). Ilocne 31mozo npopadomat 8
Pa3UUHBLX OONIHCHOCIAX 6 3ANAOHBIX CePBUCHBLX KOMNAHUAX
6 oonacmu T'HKT u noguiuerus negpmeomoavi naacmos. C
2011 no 2017 200 pabomai 6e0YusuUM UHICEHEPOM 1O 000bIHE
2asa 8 Komnaruu «CayouApamxo», 20e pyKoeoousr 2pynnoti
UHIICCHEPOB, 3AHUMAIOUUXCA PASPAOOMIKOLU NAMU 2A3066LX
MECMOPONCOCHULL Hal 102e Bocmourot nposuryun Cayoo6cKoll
Apasuu. B 301) OmMEemcmeeHHOCiu 2PynitbL 6X00UJIU 801IPOCHL
CoOnpoeoNcoerUs bypenus, 6b.60pa muna 3aKaH4UeaHus
CKBANCUH, PAZDAOOMIKA NPOZPAMMbL OCB0EHUA CKEANCUMDL,
sxmouasn nposeoerue I'PII, unmencuduranuu npumoxa,
pasbypusarus nopmos u npoborx 8 MI'PII 1 0p. C HoA0pA

2017 200a pabomaem Oupexmopom 1o npooancam

1e0asHO co30arH020 npeonpusmus «CTM», poccuiicko2o
npoussooumens mpyo I'HKT.

«BpeMsi KOJITIOOUHTA»: PyciaH PAHUTOBHY, HA
18-¥1 MeKAyHAPOAHOM HAYUYHO-IIPAKTUIECCKOH
koH(bepeHTuH <KOJITIOOHHIOBHIE TEXHOJIOTHH,
I'PII, BHYTPHUCKBAKHUHHBIE PAGOTHI> BBI
BBICTYIIHUIM C JOKTIAR0M <I'peGoBaHud,
IpeabABIsIEeMBIE K KOJITIOOHHTY IIPH
COBPEMEHHOM COCTOAHHH PBIHKA, H METOI
KOHTPOJIA KAY4ECTBA BBIITYCKA€MOH IIPOAYKITHH
IIPH OPraHU3AIHMH HOBOTI'O IIPOH3BOJACTBA>.
ITo3TOMY IEPBBIH BOIIPOC: KAKHE OCHOBHEBIE
TPeOGOBAHHA COBPEMEHHEBIH PEIHOK IIPEXBABIACT K
ruoxoi Tpyo6e (I'T)?

Pycaan CangeeB: TEXHOIOI'MYECKOE YCIOKHEHUE
Ooneparui HEMUHYEMO BEJIET K HOBBIIIEHHIO
TPeO6OBAHUN K IPOYHOCTHBIM XAPAKTEPUCTUKAM
T'HKT. B 4acTHOCTH, BCE TTOIB30BATEIN XOTST, YTOODI
TpyOa BeJia ce6s1 IPEACKAZYEMO, YTOOBI MOYKHO OBLIIO
IVIAHUPOBATH 3aKYIIKYy HEOOXOJUMOI'O KOJIMYECTBA TPYO
HAa OIIPEJEJICHHBIIN IIEPHUO/L, YTOOBI HEOKHUIAHHO HE
IOSIBHUJICSI CBUIL MJIM HE IIPOU30LIEII OOPBIB KOJIOHHBI
I'HKT, 9TO6B!I HE IIPUITIOCH TUXOPAJOYHO UCKATD TPYOY
HAa 3aMEHY, OOPAIAsICh K KOJUIETAM 1 J1aKE KOHKYPEHTAM,
K4K 3TO HEPEAKO C1ydaeTcs. Hy 1 KOHEUHO, MBI XOTUM
TPATUTD KAK MOYKHO MEHBbIIIE BDEMEHH HA [IEPEMOTKY
I'HKT mpu 3aMeHe, MY, YTO EIIE XYKE, HA €€ U3BJICUCHUE
U3 ABAPUNHOMN CKBAKUHBL.
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Coiled Tubing Times interviewed Ruslan R. Saldeev),
Director of Sales, ESTM LLC.

Ruslan R. Saldeev was born on January 28, 1979 in
Bashkir ASSR. He got a degree with bonors from Ufa State
Petroleum University majoring in Drilling of Oil and
Gas Wells. His career started in 2001 in the Far North
where be worked as an engineer at the Department of
Well Stimulation and Workover, Yamburggasdobycha
LLC. Then be worked at several western oil and gas
servicing companies as a CT and EOR expert.In 2011-
2017, Saldeev worked as a Chief Engineer with Saudi
Aramco where be led a group of engineers developing
Jive gas fields in the south of the Eastern Province of
SaudiArabia. The scope of the group’s responsibilities
included drilling services, selecting well completion
methods, well development program design, including
JSracturing, well stimulation, port and plug drilling in
multistage fracturing, etc. In November 2017, be joined a
newly established company — ESTM LLC, a Russian CT
manufacturer.

Coiled Tubing Times: Ruslan Ranitovich, you
made a presentation at the 18" International
“CT Technologies, Fracturing and Well
Intervention” Conference on the Requirements
Applied to Coiled Tubing under the Current
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Y/ EYnna Oua c3r0 HOBUHKA

OBOPY[JOBAHUE
151 3XXEKTOPHOU NPUTJIALIAEM NOCETUTH HALI CTEH/L

OYUCTKU CKBAXUH B TABHWJIBOHE 1, CTEH/ Ne 1B50

HA BBICTABKE "HEDTEI'A3-2018,
16-19.04.2018, I. MOCKBA

MpeaHazHayeHo ANS BLINONHEHUA onepauuit NPOMbIBKK B
FOPU3OHTANBHbLIX U APYrKMX TUNOB CKBaXWHaX C aHOManbHO HU3KUMU
NacToBbIMKU gaBneHnAMU U BbICOKWUM nornoweHunem XuagkocTtn unu
KBaXXWHaX C NPOTAXEHHbIMW rOPU3OHTAIbHbIMK Y4aCTKaMU.

Oa _'_'}:ilﬁ cnocob NpoMbIBKM OCHOBaH Ha 3ahdieKTe IKEKTUPOBaHNS,
C034aBaemMoro NOTOKOM XUAKOCTM C DONbLIOW CKOPOCTLID TeYEHMSI.

. Cocras 06opyaoBaHusi: BHYTPUCKBAXMHHAA KOMMOHOBKA, y3en
HamoTku ¢ aBoHon MHKT, ycTbeBoe cbopHoe ocHoBaHMe (nnﬂ
CKBaXWH C HAaKNOHHbIM YCTbeM). JKCMyaTupyeTcs COBMECTHO

| C KONTHOUHrOBLIMMY YCTaHOBKaMM.

I

| [OnameTp KOMNOHOBKM, MM: 54...76;

\ Ouamertp MHKT, mm: 3&,1 x22,2/50,8x25,4/60,3x31,8;

. KoacbchmumeHT axekumu: 0,1 ...0,5;

lx'\ MakcumanbHaa AnvMHa CKBaXWHbI NO CTBONY, KM: A0 3
i
\




BK: B npounuioMm roay Ha 17-i
koH(bepeHIIuH GBIJI0O CEHCAITHMOHHO
OO'BABJIEHO O CKOPOM 3aITyCKE HOBOT'O
npous3sBoacTsa I'T crangapra API 58T
B Poccun. Peus mura 06 000 «3CTM».
Ha xaxoM 3TaIie B HACTOAIIEE BpeMs
HAXOAHTCA 3TOT IIPOEKT?

P.C.: {1 MOT'y C rOpAOCTBIO U HEKOTOPBIM
BOJIHEHUEM CKA34Th, YTO CTPOUTENBCTBO
33BO/Id HAXOAUTCS HA 3AKJITIOYUTEIBHOM
3TAIeE, MOHTAX OOOPYAOBAHUSA

BBITIOJTHCH, ITIPOU3BOAATCA ITYCKOHAJIdJOYHBIC p36OTI)I.

B 6mrkaImMe HeJIe/ I Mbl IIJIAHUPYEM 3aITyCTUTh
IIPOU3BOACTBO U BBIITYCTUTD IIEPBYIO IIPOAYKIUIO.

BK: Kaxk Ha4YHMHAJICA 3TOT IIPOEKT IO
npoussoacTBy T'HKT Ha Treppuropuu Poccuu?

P.C.: Ha camoM ziesie BOIIPOC BBITYCKA
KOHKYPEHTOCHOCOO6HOM KadecTBeHHOM HKT 1aBHO
Ha3pen. MHOTHE CEPBUCHBIE KOMITAHUU XOTEIHN
OBl UMETb BO3MOKHOCTbD 31KA3bIBATH CEOE THOKYIO
TPyOy HE «BIIPOK», 4 TOI/14, KOI/Id OHA HYKHA. [Ipn
3TOM KA4ECTBO TPYOBI IOJIKHO OBITh HE HHUXKE, YEM Y
WMITOPTHBIX aHAI0T0B! U BOT B ceHTsA6pe 2016 roja,
B paMKaX MeX/YHAPOJIHOI'O MHBECTUILIMOHHOTO
dopyma «Coun-2016», 6bUTO TOAITMCAHO COIAIIICHUE
crybepHatopom Tynbckor o6mactu AL JJIOMUHBIM O
COTPYIHUYECTBE IIPH PEATU3ALUH HA TEDPUTOPHH
0COO0OM 3KOHOMUYECKOM 30HBI (OD3) «Y310Badg»
npoekTa «CTPOUTENBCTBO IPOU3BOACTBA TIMOKUX
HACOCHO-KOMITPECCOPHBIX TPy6». MBI OBLIIN IIEPBLIMH,
KTO IPUCTYIHI K CTPOUTENBHO-MOHTAKHBIM
padoTam Ha TeppuToprur OD3 «Y310Bas». 32 BpEMsI
CTPOUTENBCTBA HAM IIPUIIJIOCH CTOJIKHYTBCA C
TPYAHOCTSAMM, BBI3BAHHBIMHY Y BECEHHEN PACITY TUIIEH,
W JIETHUMHU IIPOJIMBHBIMHU JJOXKASMHU, HO BCE OHU
ObL/IN 6JIATOIIOJIYYHO NIPEOAOIEHBL. [ T1omaKa s
pa3MenieHus IIPOU3BOICTBA UMEHHO B OD3 «Y310Ba51»
OblJ1a BEIOpAHA HE CIIy4YarHO. TEpPUTOPUS UIMEET

BBIT'O/THOC SKOHOMI/IKO-FCOFPHQ)I/I‘ICCKOC IIOJIOKCHHCE, }

Market Conditions, and the
Quality Control Methods in New
CT Manufacture. Therefore,

the first question is what are
the requirements to the Coiled
Tubing?

Ruslan Saldeev: With the
operations getting ever more
complex, the requirements to the CT
strength properties are constantly
increasing. In particular, all the
customers would like to see the
tube display predictable behavior
thus allowing them to plan out the
budget in advance, to avoid pinholes
and tube breaks. It is often the case
for service companies to look for a
replacement hectically, sometimes
seeking help from their colleagues
and even competitors. And definitely,
no one wants to go through time and

expense of CT respooling in
case of a replacement, not to
mention its removal from
the well.

CTT: Last year, at the
17t Conference, a new CT
manufacturing plant was
announced to be opened
soon. It was ESTM that
was planning to make
coiled tubing in Russia by

API 58T standard. What is the current stage of
the project?

R.S.:Iam proud to say that the project is at its
final stage. The equipment installation is complete,
and our experts are performing the start-up and
commissioning at the moment. The start of production
is a matter of weeks.

CTT: How did the CT manufacturing project
kick off in Russia?

R.S.: The question of manufacturing high-quality
competitive Coiled Tubing has long been a pressing
one. Many service companies would like to avoid
‘stocking up’ on CT, and to be able to order it on the as-
needed basis. That said, the CT quality should also be
equivalent to that of the imported products. Therefore,
in September 2016 ESTM signed an Agreement
with Alexey Dyumin, Governor of Tula Region, on
Cooperation within the project of Construction of a
CT Manufacturing Plant in Uzlovaya Special Economic
Zone. The agreement was signed at Sochi-2016
International Investment Forum. We were the first
to start building and installation works in Uzlovaya.
Our path was littered with obstacles — from the spring
season of impassable roads to summer downpours,
but all that is history now. We are particularly satisfied
with the choice of the plant site — Uzlovaya features a
favourable economic and geographical location as it
is close to the intersection of M4 interstate and Tula-
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HAaXO/ISICh HA IEpeCceYeHUU heicpaaTbHOMU
ABTOMATruCTpaau M4 JIoH 1 aBTOMOOUJIBHOMU
Joporu Tyma — HOBOMOCKOBCK. DTO,
O€3yCIOBHO, JA€T HAM BO3MOXHOCTD
HACTPOUTD JIOTUCTUKY KAK I10 JOCTABKE
CBIPbsl HA OOBEKT, TAK 1 IO PEATTU3AITUU
TI'OTOBOM IIPOJYKLIVH.

BK: AAB1A€TCA JIH 3TOT IIPOEKT
HMIIOPTO3aMEU[AFOUIUM?

P.C.: C y4eTOM TOIO, 4TO
nogassiomnee koaundecTso THKT Ha
Teppuropun Poccuiickorn denepanym
U cTpaH CHI' 10 HACTOAIErO BPEMEHU
3aKyIIAE€TCA 34 TPAHULIEH, IyMAIO,
MBI, KOHEYHO, MOKEM CUYUTATh HAII
OPOEKT UMIIOPTO3AMEMAIOIIHM.
LIebIo IIPOEKTA ABIAETCA
MPOU3BOACTBO BBICOKOKA4ECTBEHHOM
KOHKYPEHTOCIIOCOOHOU TPYOBI HA
TeppuTopun Poccuiickon depepannu,
MIPUYEM B TAKOM OO'BEME, KOTOPBIN MOXKET
MOJIHOCTBIO 3AKPBITh TIOTPEOGHOCTHU
BHYTPHU CTPAHBI U AaKe B crpaHax CHIL
Ha HavaJIbHOM 3TaIle MBI BCE emie OyZeM UCIIOIb30BATh
WMIIOPTHOE CBIPBE JJI IPOU3BOJCTBA, HO BEAETCS
OobIIas paboTa COBMECTHO C POCCUHCKUMU
METAJUTYPIaMH IO BBIITYCKY BBICOKOKA4E€CTBEHHOM
CTaJIN, OTBEYAIOIIE MUPOBBIM CTAHAAPTAM IIPU
npowussoacTse 'HKT.

BK: KakuxX THIIOpPa3MePOB rHOKYIO TPYyOy
HAMEPEHO BBIITYCKATHh HOBOE IIPEIIPHITHE?

P.C.: MBI 6y/1€EM BBIITYCKATh TPYOBI JUAMETPOM OT
25,4 MM (1.25”) no 88,9 mm (3.57).

Novomoskovsk highway.

It offers a variety of
solutions both in terms of
transporting raw materials
to the plant, and delivering
the final products to our
customers.

CTT: Can this project
be referred to as
import substitution?

R.S.: As the vast
majority of CT strings
used in Russia and CIS
states have so far been
purchased abroad, this
project definitely falls
within the scope of import
substitution. The goal of
the project is to launch the
production of high-quality
competitive tube on the
territory of the Russian
Federation in the amount

that would allow us to cover the demands within
the country and in the CIS. At the initial stage, we are

BK: CoOupaeTcs v IIpeaIupusTHe BHITycKars I'T
B THIIOpazMepax oT 44 MM H BbIllI€, 3aBHCHMOCTH
OT KOTOPBIX B Poccuu kpuTH4YIECKas?

P.C.: COBEpIIEHHO BEPHO, 3aBUCUMOCTD OT Tpyo 'HKT
OOJIBIIOrO AUAMETPA B POCCHM KpUTHYECKAA, OCOOEHHO
C YYETOM TOTO, YTO HAYAJIM MHTEHCUBHO PAa3BUBATHCA
MPOEKTHI B OOJIACTU JOOBIYH TPYAHONU3BJIEKAEMBIX
3anacos (TPU3). [IoaTOMY MBI yIEJIAEM OCOOO0
MPUCTAIIBHOE BHUMAHHUE BBIITYCKY BCEX JUAMETPOB
I'HKT, BK/1tO4ast ¥ OOJIBIINE PA3MEDHI.

BK: ByzeT i BBITyCKaThCA I'T yBEJITHYEHHOTO
AuaMeTpa, IpeJHa3HAYCHHAA O
KOJITIOOHMHI'OBOI'O OypeHu s ?

P.C.: ]]a, OIHMM 13 HAINX [IPHUOPUTETHBIX
HanpaseHU asiseTcs Bpl1yck 'HKT, npurogHon
JUI UCTIONIb30BAHUA IIPH
KOJITIOOMHI'OBOM OypEHUU. 51
paboTan Ha HECKOJIbBKMX IIPOEKTAX
CTD na bauxxnem BocToke, Tak:xe
ObLI BOBJIEYEH B O/INH IIPOEKT,

KOTOPBIN CTAPTOBAJ B By3yiyke,
HO BCKOPE, K COXKAJIEHUIO,

ObLI 3AKPHIT. 5] yBEPEH, YTO HA
MHOTUX MECTOPOXKIEHUAX
KOJITIOOMHI'OBOE OYPEHUE MOXET
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CBII'PATH MOJIOKUTECIBHYIO
POJIb, OCOOEHHO TaM,

I7I€ IPYTUE CIIOCOOBI HE
MO3BOJISIIOT IOOUTHCS
TTIOJIOKUTECIIBHBIX pCSYIII)TaTOB.

BK: Kak MEHAIHCH
TpeOGOBaHUA
II0/Ib30BaTeIeH K THOKOH
TPyOeE C YCIOKHEHHEM
KOJITIOOMHI'OBBIX
TEXHOJIOTHIH?

P.C.: Kak 1 ynnoMmuHal
B CBOEM JIOKJIAJIE HA
KOH(PEPEHIIUH, TPOUIOIILIA
€CTECTBEHHAS BOIOL U
CJIOKHOCTH BBITTOJIHAEMBIX
¢ 'HKT onepanuti:
€III€ HECKOJIBKO JIET
HA323/1 HOJIAB/IAIONUM
OOJIBITMHCTBOM CKBAKHMHO-
onepanui ObLIn
NPOMBIBKH, OCBOEHUE C
a30TOM 1 06paboTKM 131
KHUCJIOTOM. UTO K€ MBI
BU/IUM Tenephb? Bece 60mnblie
CTAHOBUTCS OIIEPALIUUA
0 (PpPE3EPOBAHUIO, B
TOM YMCJIE IOPTOB U
cene nogBecok MI'PIT,
JIOBUJIBHBIX OIIE€PAIINI,
OTPE3aHNI XBOCTOBHKOB
JIUPTOBBIX KOJIOHH C
TIOMOMIBIO KOJIBIIEBOTO
(ppe3a, onepanuil rupONECKOCTPYUHOM ntepdoparim,
a Takxe Kaporaxer Ha THKT kak ¢ MopysneM naMsTy,
TA4K U B peanbHOM BpemeHU, Ha THKT ¢ kabenem. Takas
3BOJIIOLUSA CIIOKHOCTH TEXHOJIOTMUYECKUX ONEPALTUH
NPUBOJUT, BO-TIEPBLIX, K TPEOOBAHUIO IUAMETPA
I'HKT o1 44,5 MM 1 60JIBIIIE, 4, BO-BTOPBIX, PACTYT
MexaHu4deckue Harpys3ku Ha 'HKT kak B pesynbrare
CITyCKOB B JUIMHHBIE TOPU3OHTAIbHBIE YIACTKHU
CKBAKMH, TAK U B PE3YJIBTATE BPAIIAIOIIETO MOMEHTA
OT 3260HOT'O ABUI'ATEIISL. YCTAJIOCTHBIE HAIPY3KU HA
OT/AEJIBbHBIX YY4CTKAX TPYObI IIPH JOJTOBPEMEHHOM
BpateHuu B3/l Ha 0HOM ITTyOMHE CIIOCOOHBI BBIBECTH
TPy6y U3 CTPOS BCETO 32 HECKOJIBKO CKBAKUHO-
onepanui. [1o3ToMy 3BOMIOIIMOHHBIE U3MEHEHU A
TPEeOOBAHUHN ITOJIB30BATENIEN K THOKOU TPyOE — 3TO
€CTECTBEHHBIN IIPOLIECC, Ha KOTOPBIM HA/I0 PEArupoBaTh
COOTBETCTBEHHO — BbIITYCKOM 'HKT BbICOUAiiIero
K44€eCTB4, K KOTOPOU Y II0Ib30BATENICH HE OyIeT
HPETEH3UM.

BK: OxapakTepHu3yHTe, HOKATYHCTAa, OCHOBHBIE
(daxkTOpHI, BIUAIONIHE HA KAYECTBO TOTOBOH
IIPOAYKIHH.

P.C.: Sl cunTAaIO, YTO €CTH YETHIPE OCHOBHBIX
(dakTopa, KOTOPBIE NOMOTAIOT BbITyCKaTh THKT
BBICOKOI'O Ka4eCTBa. [IepBoe — 3TO Ka4eCTBO ChIPbA
UCXOJJHOT'O MaT€PUAJIA, TOTOMY YTO KaKO€ O6bl HH OBLIIO
obopyaoBanue A5 ceapku 'HKT, eciiu B T€e NITpUIca

going to use the raw material of foreign
manufacture, but we are working in close
cooperation with Russian steel makers to
develop the steel that would meet the global
standards of Coiled Tubing production.

CTIT: What sizes will ESTM be
supplying?

R.S.: We are going to make CT ranging
from11/4”to31/2”.

CTT: Are you planning to
manufacture large diameter CT, from 1 %” and
up, as the dependence on these products is
getting critical in Russia today?

R.S.: Yes, you are right saying that the CT is getting
larger, especially given the development of hard-to-
recover (HTR) reserves. Therefore, we are focused on
manufacturing a variety of sizes, including the large
ones.

CTT: And what about the large-diameter coiled
tubing used in CT Drilling?

R.S.: It is one of ESTM priorities. I worked on several
CTD projects in the Middle East, and later was also
involved in a project in Buzuluk, Orenburg Region,
which was later closed. I know that CT drilling can
prove efficient in many fields where other approaches
fail to produce results.

CTT: How did the customer requirements
to Coiled Cubing change over time as the CT
technologies were getting more complex?

R.S.: AsI mentioned in my conference presentation,
what we see today is the natural evolution of CT
operations. While just a few years ago the majority
of trips were cleanouts, nitrogen lifts, and acid
treatments, what do we see today? There is an ever
increasing amount of milling jobs, including frac ports
and seats in multistage fracturing, then fishing, cutting }
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MMEIOTCS BKJIIOYEHUS U HEITPOBAPDL, 3TO MITHOBEHHO
CKAXKETCS HA KAYECTBE TOTOBOU MPOAYKIUL.

BTopoe — 3TO cTporoe COOMIOAEHNUE TEXHOIOI U
IPOU3BOJACTBA HA BCEX ATANaX. TeXHOMOrus
IPOU3BOACTBA TPYOBI OTPAOOTAHA 32 JOJITUE TOABI
BeinyCcKa THKT pa3inyHbIMU IPOU3BOAUTENAMU:
PEXUMBI CBAPKU U IPOKATA, TEPMHUYECKAS
06paboTKa U O6'bEMHAA HOpMaAIU3aLusa. O4eHb
BAXKHO KOHTPOJIMPOBATh UX UCIIOTHEHUE B PAMKAX
33JIaHHBIX TAPaMeTPOB. TyT Ha TOMOIIb TPUXOAAT
KOMIBIOTEPHBIE U IMATHOCTUYECKUE TEXHOJIOTUH. MBI
3AKYIIWJIN JIJISE HAIETO 34BOJIA CAMOE COBPEMEHHOE
060PYJOBAHUE TEX JKE IPOU3BOJUTEIEH, KOTOPOE
HCIIOJIb3YETCS B TOM YMCJIE HAIIUMU KOJUIETAMU
U1 KOHKYPEHTAMH. C MTOMOIIIBIO TUPOMETPOB U
TEPMOKAMEP OOIACTD CBAPKU HAXOJUTCH O],
NOCTOSIHHBIM HAOIIOEHUEM HHTEJIEKTYAIbHBIX
CHCTEM YIIPABJIEHUS, TPOUCXOIUT PETYTUPOBKA
HArpeBa IPU UHYKIIMOHHOM CBAPKE, 4 TAKIKE
MPU OTKUTE IPOJOIBHOTIO MIBA U IMTOCIEAYIOMIEN
HOPMAJIU341IMH TeJIA TPYyOBI IPU NTpOKaTe. KoneuHo,
HEMAJIOBA’KHYIO POJIb B COOIIOIEHUN TEXHOJIOT U
MPOU3BOACTBA UT'PAET U NIEPCOHAIL. IMEHHO
MO3TOMY MBI CTOJIb IPHUCTAJIBHOE BHUMAHUE YAEIAEM
KBATU(PHUKALITUHA CBOUX COTPYAHUKOB, OOy4EHHIO
HX 32 PyOEKOM, IIPUBUBAEM BBICOKYIO KYJIBTYPY
MPOU3BOJCTBA.

TpeTbe — 3TO KOHTPOJIb HA BCEX CTAAUAX. OUEeHb
THIATEJIBHBIM OOPA30M MBI IIOAXOIUIIN K BEIOOPY
060PYIOBAHMA JIJIS1 HEPA3PYIIAIOMIETO KOHTPOJIA
CBAPHBIX MBOB. OH MPOUCXOAMNT B HECKOJIBKO 3TAIIOB.
B niepBy10 ouepe b C TOMOIIBIO PAJUOTPAPUIECKOTO
UMPOBOTIO KOMILJIEKCA TPOU3BOAUTCA
MOMEHTAJIbHBIA CHUMOK KOCOTO IIIBA U €TI0 IIPOBEPKA.
34TeM B [IEJIO BCTYIIAET YJIBTPA3BYKOBOI 1€(DEKTOCKOIT

70 Ne 1 (063) Mapr/March 2018

the velocity string liners, sand jet perforating, as well as
logging — both real-time data acquisition systems and
those with a memory card — on a coiled tubing cable.
First, this evolution in complexity means the growth
in the OD, from 1 %” and up, and secondly, it leads to
increased mechanical loads as a result of running in
long horizontal laterals, and also the torque from the
downhole motor. With the downhole motor rotating
at a certain depth for a long time, the resulting fatigue
can break the pipe after just a few trips. Therefore, it is
natural to see customers’ requirements growing more
stringent, hence it follows that we shall offer the CT of
the highest quality that will meet these demands.

CTT: Can you expand on the main factors that
affect the quality of the final product?

R.S.: I can name four most significant factors that
allow the manufacturers to ensure high quality of this
product. The first one is the quality of the raw material.
Whatever welding equipment you might have, any
inclusions or lack of penetration in the strip will have
an immediate effect on the tube.

The second factor is ensuring strict compliance with
the manufacturing procedures at every stage. The
procedures of CT production have been worked out
to the detail by various manufacturers: the welding,
rolling, annealing, and full body heat treatment. It is
essential to ensure the control over all the processes
and parameters by means of computer and diagnostic
technologies. We have purchased the most advanced
equipment from the same manufacturers that most
other CT plants install. The pyrometers and seam
tracking cameras allow for the constant control of the
welding zone. Smart systems control and monitor the
induction welding, seam annealing and tube full-body



BBICOKOT'O PA3pEIIEHNS,

OCHANIEHHBIN (PA3UPOBAHHBIMU

AHTEHHBIMH PEMIETKAMU U

UHPOBOI (POKYCUPOBKOU, OH

THO3BOJISIET C BBICOKOX TOYHOCTBIO

BBIABJIATD I€(DEKTHI MATEPHUAIIA

Y1 HEJOCTATKH CBAPHOIO IIBA.

O4eHb Ba)KHBIM KOMIIOHEHTOM

CUCTEMBI KOHTPOJIA SABJISIETCS

BUXPETOKOBBIH JIE(PEKTOCKOIL

OH 06€eCrIeYnBAET TIOTOYHBIN

KOHTPOJIb CBAPEHHOI

TPyObl, PACIIO3HABAHUE

TPEIINH, BKJIIOYEHUIT, DAKOBUH M HETIPOBAPOB

Ha IOBEPXHOCTHU U B TeJIE TPYObL OTAEIBHBIN
JAaTYMK TECTUPYET IIPOAOJIbHBIN LIOB, KOJIBLIEBOM
CEHCOP TECTUPYET BCE TEJIO TPYOBL birarogaps
BBICOKOM TOYHOCTH 3TOT'O IPUO6OPA TPEOOBAHUA
cranaapTta API 58T o pa3pemenuio NPEBLIIIAIOTCA
B /1B4 pa3a. U3MepuTenpHasa KaTynika (QOpMUpPyeET
NEKTPOMATHUTHOE IOJIE, BOKPYT JE(PEKTOB
06pa3yIOTCA BUXPEBBIE TOKH, KOTOPBIE
JETEKTUPYIOTCS U3MEPUTEIBHON KATYIIKOM.
COXpaHEHHBIE U3MEPEHHA MOKHO IIPOCMATPUBATD,
AHAJIIM3UPOBATH PEIYIBTATHL JJI1 ONTUMU3AIIUU
napameTpoB. JIIOObIE JE(DEKTHI, BBIXOAAIINE 32
S80-TIPOLIEHTHBIN IPEJE OT ITAJIOHHOI'O CUTHAJA,
NOMEYAIOTCA KPACKOU /11 HOBTOPHBIX UCCJIEOBAHUN
HAa CEPBUCHOM Y4YACTKE.

YeTBePTHIM (PAKTOPOM, KAK I CYUTAIO, ABJIACTCA
O6paTHAas CBA3b C IOTPEOUTENIEM, IOCTOSHHBIN
JBYCTOPOHHHHA JHUAJIOT HA MPOTAXKEHUH BCET'O CPOKA
UCNONb30BaHM KaTymky 'HKT.

BK: CTaIbHO¥ HITPUIIC KAKHUX
IIPOHU3BOJHTENEH OyJeT HCIIOAB30BATHCA I
npou3BoacTBa I'T? CTaHyT IX HOCTABITHKAMH
POCCHIMCKHE METALIYPIrHIE€CKHE NPEXIIPUATHA?

P.C.: Ha Haua1pbHOM 3Tare 6y1eT UCIIONb30BATHCS
LITPUIIC TOJBKO (PPAHITY3CKON METAJLITY PTUUECKON
KOMITAHHH, KOTOPBIH UCIIOJIb3YIOT HAIIU 3A0KEAHCKHE
Koseru. OJJHaKO MBI BEJIEM PabOTy C POCCUHCKHUMHU
METAJUIYPIraMU IO BBIITYCKY CTAIN TPEOYEMBIX
XAPAKTEPUCTUK, OTBEYAIOMEN MUPOBBIM CTAHJAPTAM
nipu nnpoussoactse T'HKT.

BK: Kakue ppIHKH IIPESIIPHATHE HAMEPEHO
OXBaTHUTH CBOEH MPORyKItueri? byaer 1u cObIT
OPHEHTHPOBAH HCKJIIOYHTEIBHO Ha PoccHIO
HUIH IVIAHHPYETCA IKCIIOPT?

P.C.: Ha niepBOM 3Tale B HAUX LIEIAX OXBATUTD
CBOCH IIPOAYKLIMEH BHYTPHUPOCCUMCKUN PBIHOK,

4 TAKXKE PBIHOK TaMOXEHHOI'O COI034, B TOM HAM
IIOMOTI'YT KAK JIOTUCTUYECKHUE IIPEUMYILIECTBA,

TAK U OTCYTCTBI/Ie TAMOXCHHBIX npoueayp HpI/I
nepecedeHnu rpanul crpad EADC. Briocaeacrsuu

MBI HAJJIEEMCS CO3/1ATh KOHKYPEHIIUIO HAIIUM
340KEAHCKHM KOJJIETaM Ha phIHKE binkHero Bocroka,
a4 BO3MOXHO, iy u [TakucraHa.

Bea 6ecenxy I'anmHa Byabika, <BpeMs KOJITIOOHMHTIA.
Bpema I'PII»

heat treatment. In addition to that, as we
are committed to ensuring the highest
quality, a lot of attention is given to the
personnel qualification. ESTM technical
experts and equipment operators are
trained by the leading experts in the
industry, and also take trainings abroad
for production practices and workplace
discipline.
The third point is quality control.
The non-destructive testing (NDT)
equipment selected allows us to check
the weld quality in several steps. First,
strip bias welds are inspected by means of digital
radiography. The images are further on analyzed by
NDT experts. Second, a high definition phased array
ultrasonic detector featuring digital focusing system is
used to expose defects in welds and parent material.
Also, the NDT quality control program includes an
eddy current system to inspect the new pipe for any
cracks, inclusions, cavities and cold welds — both
surface and sub-surface. There are two sensors
installed — one checking the longitudinal weld, while
the other is testing the pipe body. Due to the high
sensitivity level, the API 5ST requirements are twice
exceeded. A wire coil produces an electromagnetic
field with eddy currents induced in the material. Then,
any changes in eddy currents would be indicative
of the presence of defects. The test results can be
saved and analyzed so as to optimize the process
parameters. Any imperfections outside the 80% limit
of the reference indications are paint-marked for re-
inspection in the service area.
And finally, the fourth factor is customer feedback,
meaning a constant dialogue with our customers
throughout the life of a CT string.

CTT: What strip are you going to use for CT
manufacture? Are there any Russian steel works
among your suppliers?

R.S.: At the initial stage, we are working with a
French steel producer as our main supplier. Itisa
reputable corporation with its steel being widely used
by our overseas colleagues. Besides, we are developing
cooperation with Russian steel makers to be able in
the future to use domestic steel to produce CT to world
standards.

CTT: What markets are you aiming at? Are
you planning to confine yourself to the Russian
market, or export your products abroad?

R.S.: At the initial stage, the Russian market is
going to be our priority, alongside the Customs Union
(Russia, Kazakhstan and Belarus) as we enjoy certain
advantages in terms of logistics and simplified customs
formalities when crossing the EEU borders. In the
future, of course, our target is to provoke competition
on the Middle Eastern market, as well as India and
Pakistan.

Interviewer — Halina Bulyka, Coiled Tubing Times
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KJIFOYEBOE COBbITUE OTPACIJIM:

B LIEHTPE BHUMAHUA, B LieHTpe MOCKBbI

™
Russian Oil&Gas Industry Week 18-a mMexOyHapoaHas BeiCTaska
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Mockea, LIBK «3rcnoueHTp» Mockea, LIBK «BkcnoueHTps

www.oilandgasforum.ru www.neftegaz-expo.ru




ufl

) MioGE =

QO
_-\ L \_.J

no pe3yneratam onpoca
15-1 MEXXOYHAPOOHASA npodgeccroHanoB oTpacsu

BbICTABKA V. Nyuwwii 6pera B rpynne

Poccuickue HedTerasosble BLICTABKH '

HE®Tb U TA3 MIoGE | i

®AKTbl MIOGE 2017

607 KOMMNaHWK-y4aCTHMKOB
BbictaBku u KoHrpecca

35 CTpaH-y4acTHUKOB
BoictaBku u KoHrpecca

18 500 noceTuteneun
25 873 KB.M BbICTaBOYHOM NoLlagu

50 meponpuATUM KoHrpecca u
TexHu4yeckoWn nporpaMmmsl BeicTaBku

235 AOKNag4UKOoB

1 000 eneravtos

e
www. mloge 1] www.oilgas- euents com

anmgiinn 06 P MMHHCTEPCTBO MUHOIPOMTOPI it Mwwroperio | R poccuicun coos gona.
FacynapcTsenan SHEPTETHHN POCC B Al cocypconw  [ISETR] TP L s
(DY NI ot - Pty WP MR TER [T

Lynaa P o I DT Pocsiag



KAJNENA0CKOMN 3KCNPECC-MWUHWU-TEXHOJIOTMN
N PEKOMEHAALA ANA YNYYIUEHUSA PABOTbI

HEDTAHbLIX N TA30BbIX CKBAXXWUH BE3
BMELWLATEJIbCTBA BPUTAA NOA3EMHOIO
N KAMUTAJIBHOIO PEMOHTA CKBAXXUH

10.A. BAJTAKHPOB, 7. T. H., mpodeccop, akageMHK Me>KIyHAPOIHOH aKAX€MHH HAYK BBICIIEH IIKOIBI

nu3on N2 1

IIpu paboTe NITAHIOBOT'O INTyOMHHOIO Hacoca (IIT'H) ¢ 60abpIHM COIEPKAHUEM
IJIACTOBOI'O I'a34 IEOUT CKBAKUHBI CHU3WIICA 10 30—40% B CYyTKH, 4 3aTEM IIOJTHOCTBIO
MIPEKPATHIICH.

1. OCTaHOBUTB CTAHOK-KA4aJIKy. [NIaH-IIaioy — peryasTop craHka-kadaaku (CKH), uncio
Kauyanus CKH nepeBecTu Ha CKOPOCTHOM pexuM KadaHnuii CKH, He IpeBbIIasi [IPU 3TOM
npezaena 10—12 B MUHYTY.

2. OnpenenuTb KOJIMYECTBO BbIJIEIIEMOTO I'a3a B IIporecce paborel CKH, 3a11ycTUTh
CKBAKMHY CO CKOPDOCTHBIM peXUMOM KadaHusa CKH, Kak 6bIJIO CKa3aHO PAHEE,

10—12 KayaHUI B MUHYTY.

3. CHATb AUHAMOI'DAMMY U OIIPEJEINUTDh CTEIICHb HE3AIOAHEHU IyInHapa IITH.

4. OnpenenuTs Ae6UT IPpU (POPCUPOBAHHOM PEKUME PAOOTHI CKBAKUHBI C [IPUIOKEHUEM
JUHAMOTDAMMBI.

5. B HOBOM pEeXUME CKBAKMHA JJOPKHA pabOTATh B TEUEHUE HE/IEIH, TIOCJIE YETO 3AIIYCTUTh
PaboTy B CTAPOM PEXKUME, HO yKE C BOCCTAHOBJIICHHBIM I€OUTOM PAOOTHI CKBAKHUHBL

nu3og N3
nu3opn N2 2

[IpexpaTuniack NoAa4Ya MIACTOBON KUIKOCTH, XOTH

Cranok-kauanka (CKH) 3ackpuriiesia v IpeKkpaTuiia
paboTaTh — CKBAKUHA IIOTEPSIA IPOU3BOAUTENTBHOCTD.
JrnHaMOIpaMMy HEBO3MOKHO CHATD. BO3MOXHASA

HOPMAJIBHOU Pa60TE CKBAKUHBIL.

IIITH paboTaeT, AMHAMOIPAMMA CBUICTEIBCTBYET O

IPUYHHA — IPOCTPAHCTBO MEXKAY CTEHKAMM LIUIUHIPA
IIT'H m nnyH>XKepa 320U TO MECKOM.

CpOYHO IPOMBITH CKBAKMHY C IOMOIIBIO ITAB
(TIOBEPXHOCTHO-AKTUBHOE BEMIECTBO).

1.

2.

KonmmaecTBO BOABI JOMKHO OBITH MEHBIIIE OOEMA
CTBOJIA CKBA’KHHBL.

KonnuectBo ITAB (2—3% OT 06'b€Ma BO/Ibl) HATHETATh
C IIEPEPBIBAMU JIJIS1 CO3JAHUS UMITYJILCOB, B
CEPESUHE IIPOLIECCA OAKIIOYUTh HATHETAHHUE

ra3a U3 3aTpyoHOro NPOCTPAHCTBA CKBAXKUHBI JJO
IIPEKPAIIEHN BBIXO/A YACTOI'O I'a34 C IIEPEXOAOM
H4 BBIXO/] IIECYAHO-ITIMHUCTOU CYCIIEH3UHN (LIIJIAMA),
IIOCJIE YETO IPEKPATUTH HATHETAHUE Ta34 U
OIPEJEINTD, HACKOJIBKO CHU3UJIOCH [JABJIEHUE B
3aTPYOHOM IIPOCTPAHCTBE CKBAKIHBDL

. C IOMOIITBIO BOJTHOMETPHUPOBAHUS ONIPEICIUTD

MECTOIOJIOXKEHNUE CTATUYECKOI'O YPOBHS KUJIKOCTHU
CKBa>KUHBI U TO, HACKOJIBKO OOHAKMJICS [IPUEM
xuarocTy o IITH. I1py CHUXKEHUU YPOBHA
6osee yeM Ha 70% NOBBICUTD €TI0 ITOJIMBOM HEPTU
13 pabOTAIOUIEN COCETHEN CKBAXKUHBI, CKBAXKUHY
3aIIyCTUTDh CHOBA B PA60OTY, CHUMAsl AUHAMOIPAMMY
U [TOJJIMBASI HACOCHBIM ATPETraTOM HEOOJIBIIOE

1. ITOBTOPHO CHATH AUHAMOI DAMMY, €CJIN
HET BBIXO/]4 [IJIACTOBOY HE(PTHU U BOJBI HA
IIOBEPXHOCTD, 3HAYUT, IPOCTPAHCTBO MEXKAY
OUJIMHAPOM U IuryHKepoM IIT'H 3HaunTe/16HO
YBETUYHIIOCH C YTEUKOU OOPATHO B CKBAXKUHY
BbIKAYaHHOM HACOCOM ITIJIACTOBOM KUJKOCTH.

2. CpOYHO OCTAHOBUTH CTAHOK-KAYaJIKY, IIOJIATh

HACOCOM B 3aTPYOHBIE IPOCTPAHCTBA MEKY
IIMHIPOM U IIIyHXepoM IIIT'H BA3KYIO HEPTH
(¢ Ba3KOCTDBIO 10—15 caHTUITYa3) B KOJIMYECTBE
J10 5 KyOOMETPOB, YTOOBI CO3/1ATh 3ATBOP [IJIs1
JIMKBUJAITAN YTEUKHU.

3. B mporuecce yCTaHOBKH THIPABIUYECKOIO

3aTrBOopa CKH f0JKEH paboTaTh NpU
BKJIIOYEHHOM JIMHAMOTPA]E 111 CHATUSA
CEPUMHBIX JUHAMOI'DAMM JIO TEX MOP, ITIOKA HA
BBIXOZIE CKBAXKUHBI HE MOSIBUTCS IIIACTOBAS
JKHUJKOCTb HePTU. Ha 3TOM HaJO MPEKPATUTD
BOCCTAHOBJIEHHE IPUTOKA INIACTOBOM KUJKOCTH,
Tak Kak [ITH cTan paboTaTs C HEOOXOAUMOH
KOMIIPECCUEN HACOCHOU YCTAHOBKHU.

KOJIMYECTBO IJ1IACTOBOU BOAHI C ITAB 10 1-2% 1O KOJTMYECTBY OAINBAEMO
JKUAKOCTH U3 I1J1ACTA. IIpU 3TOM CKBA)KMHA CHOBA 34I1YCKAETCS B pA6OTY.
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nvson N2 5

CKBaXWHA IEPECTATA OTKAYHUBATb HEPTD, XOTA JUHAMOI DAMMA
3TOI'O HE MOKA3bIBAET.

1. CpOYHO BBI3BATb OPUTaly IOA3EMHOIO PEMOHTA CKBAKHHBI,
MPOBEPUTH I'€PMETUIHOCTD HACOCHO-KOMIIPECCOPHBIX TPYO
nyTeM noanBa BoAbl CITAB B 3aTpyOHBIE IPOCTPAHCTBA.

2. Ilpy OTCYTCTBHAM AEOUTA CKBAKUHBI U3BJIEYb HACOCHO-
KOMIIPECCOPHBIE TPYOBI C 3AMEHON ABAPUIHOU TPYOBL

3. Y6enuThCA B OTCYTCTBUM INIMHONECYAHOU ITPOOKH, 310/JHO

IIPOBEPUTD UCIIPABHOCTD IIIT'H.
4. TIpu OTCYTCTBHH ITTMHOIIECYAHBIX IIPOOOK B

HACOCHO-KOMIIPECCOPHBIX TPYOaX 3aIyCTUTD
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3nuson N2 4 IITH B pabOTy CO CHATHUEM JUHAMOTIPAMM U <
ONIPEAEICHUEM JeOUTA CKBAKITHBL E
VYMeHbIIUJICS JeOUT CKBAKHUHBI HA 20—30%. l:_‘
1. CPOYHO CHSTD AMHAMOrPaMMY 1 I )
MIPOBEPUTH UCIIPABHOCTD MITAHT'OBOT'O <
IJIYOMHHOI'O HACOCA. e
2. Ilpy 0OHAPYKEHUU ITIOTEPU s
IepPMETHYHOCTH B HIKHEM Onu3oan N’ 6 g
BcachIiBaloniem kiaanane I H O
octanosuTb CKH 1 BbI3BaTh 6pUTaay W3 MOE# IMYHOM ITPAKTUKU. A
MIO/I3€MHOTO PEMOHTA CKBAKUHBI T HecMmoTpst Ha HEOOJIBIION CTAXK PAOOTHI, CKBAKHMHA
3amens! LIT'H. BBIIVIAJIEIA OYEHD «IIOHOIIEHHOM>... HO 1y1aBHas ee
3. I1ocie 3aMeHBI HACOCA TN TOJIBKO OCOOEHHOCTD 3AKII0YAIACh HE B 9TOM, 4 BO BIIEYATIIAIONIENA
BCACBIBAIOIIETO KJIaTTaHd CHOBA JUIMHE e€ IIepOPALMOHHOIO KaHaIa — 385 MeTpoB! To ecThb
3aIyCTUTD CKBAKUHY B PAOOTY, CHAB IIPU IITyOUHE CAMOIM CKBAKMHBI 3045 M 11ep(pOpariMOHHBIN
IIPY 3TOM 3TAJIOHHYIO JUHAMOI'DAMMY. KaHaJI COCTABJISAJI €€ IOYTU BOCBMYIO YaCTbh.

Ho Ha 5TOM HEOOBIYHOCTD CKBA’KMHBI HE 3AKAHYNBAJIACD,
IIOCKOJIBKY CKBAKHA HATIOJIOBUHY ITTyOMHBI ObLIA 3201Ta
IJIMHONECYAHOU IPOOKOI, T'H/IPATAMU, COJIbBATAMU U JIAKE
[IJIAMOM TOH IIPOMBIBOYHOM JKHU/IKOCTH, C KOTOPOX B IIPOIIJIOM OHA OypPUIACE.

K c9aCTBIO, SKCILTYaTAIIMOHHAA KOJIOHHA HE UMEJIA [IOPE30B U COXPAHMJIA CBOIO
IIEPBOHAYAJIBHYIO TEPMETUYHOCTD.

Ho 6e/1a, KaK CBUZETENBCTBYET My/Ipas IIOT'OBOPKA, HE MPUXOAUT OHA. Tak
CJIYYMJIOCh U C 9TOM CKBAKMHOIM: IMECTUTOHHASA I'OJIOBKA OAJTAHCUPA CTAHKA-KAYaJIKH
CBAJINJIACh C MOCTOB U CBOEU TSAXKECTDBIO IPUAABUIA HAPYKHOE OOOPYAOBAHUE
CKBAXUHBI, HAPYIIUB €€ TEPMETUYHOCTD. BE3YCIIOBHO, B TAKOM COCTOIHHUU
JaJIbHENINAA Pa60TA CKBAKMHBI C TOYKH 3PEHUA TEXHUKUA OE30IMACHOCTH CTAHOBUJIACH
OITACHOM B CBA3U C BO3MOKHBIM OTKPBITBIM U3JIMBOM HE(DTU HA IIOBEPXHOCTD
CKBA>KMHBI, T.€. OTKPBITHIM (DOHTAHUPOBAHUEM. [I03TOMY OBIJIO IPUHSTO PEIICHUE
CKBAXKUHY CPOYHO IIEPEAATH HA KAIIUTAJIbHBIA PEMOHT C O6434TEIbHBIM COCTABICHUEM
TEXHOJIOI'MU BOCCTAHOBJIEHUA CKBAKUHBI ITOCJIE ABAPUH.

JIr060¥ CIIEUAIUCT MOXKET CKA3aTh, YTO IIOCJIE TAKOH TSXKEJIOHN aBAPUH OXKUBUTH
paboTy CKBA>KHHBI SIBJIAETCS JJEJIOM BEChbMA IIPOOJIEMHBIM.

B nnepBoM IPUOGIMKEHUN 3TO MOXKHO OCYIIECTBUTD OBICTPO, 4 INIABHOE, IIPOCTO:
OTCEYb BEPXHIOI MJIM HAYKHIOIO YACTH IIEPMPOPALIMOHHOIO KaHA/IA B 3aBUCUMOCTH
OT KOJIMYECTBA AKTUBHBIX U3BJIEKAEMBIX 34I1ACOB YIVIEBOJOPOAOB. HO 3TO OKa3aJI0Ch
HEJIEI'KO OCYIIECTBUTD, HOCKOJIBKY MMEHHO 3T4 YACTh IVIACTOBOM CUCTEMBI ABJIAETCS
PETYAATOPOM JJ1s1 (PUIBTPATUH HE(PTH, BOABI U I'a3a. TaKske HE 3a0bIBAEM, UTO IIO
COCEZICTBY CO CKBAKMHOI U IVIACTOM HAXOAMJICA BOJOHOCHBII TOPU3OHT.

Wesa cneayiomas: HaJlo ONPEAEINTD IO BCEU UTMHE NEPMOPALTMOHHOIO KaHAId
T€ INIYOMHBI, HA KOTOPBIX PACIIONIOKEHDI «CJIEIbIE> NTEPPOPAITUOHHBIE OTBEPCTHA,
4epe3 KOTOPBIE YIVIEBOJOPOABI IPOHUKAIOT B CKBAXKMHY, 1 HAI0060POT, «3psiune». O4eHb
BAXKHO OBIBAET U/ICHTHU(DPUITUPOBATD «CJIENBIC» U «3PSIUYNE» OTBEPCTUS U OIIPEACTUTD UX
KOJIMYECTBO B IEPHOPAIIMOHHOM KaHae!

MHe 3TO He pa3 NPUXOJUIOCH JIeJIaTh Ha MeCTOpoXxaeHNM Kyorl, Cupuy, paka,
Bosrapumy, a Tak:Ke Ha HEKOTOPBIX MECTOPOXK/ICHHUAX 3anagHou Cudoupu. ©
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IOpuio Anpanertosu4dy banakmposy - 90!
Yuri Ajrapetovich Balakirov Turned 90!

Hoporon lOpun Anpanetosuy!

C bpunnmaHToBbLIM FOOMNEeem Bac, BbigatoLLerocs
Y4EHOTrO, MyZAPOrO Y4UTESIS, BEPHOIO Apyra Hallero

>XypHana!
MHoro net Ha3ap bor Hagenun Bac Bbigatommmncs

CMOCOBHOCTAMM: yMOM, TpyAontobrem,
NMPO30PJINBOCTbLIO, YMEHNEM BLOXHOB/SATb YHEHNKOB
1 BECTU X 3a COOOW. DTU KavecTBa nomMmornu Bam
CTaTb NPU3HaHHLIM aBTOPUTETOM B Y4EHOM MUPE,
CO34aTb CBOIO Hay4HYIO LUKOJTY, AOCTUYb BbICOT BO3pacra
MYApOCTU 1 OnbITa.

Kpenkoro 3q0poBbs Bam, onTnmMmnsma,
BOOXHOBEHMUS, HOBbIX LieNew 1 cui A UX JOCTUXEHUS,
B3aMMOMOHUMaHUSA 1 Nto6BU BNU3KUX!

MycTb ocywecTBaATCA BCe Bawum meyThbl 1 3ambicbl!

PegaKius HAy YHO-IIPAKTHIECKOTO XKy pHAIa
«Bpems konTroouHra. Bpems I'PII»

3 (peBpans 2018 roga ncnonaHwiIock 90 1eT FOpuio AlipaneToBudy
banmakupoBy — cTapeinemy 4ieHy peJaKIIMOHHOI'O COBETA XKy PHAJIA
«Bpems konTio6uHra. Bpems I'PIT» aBTOPUTETHOMY CIICLIUATIACTY B
He(PTEra3oBoH OTPACIN, U3BBECTHOMY yYEHOMY, ONIBITHOMY IIPAKTHKY,
CO3/ATEJII0 U HEYyTOMHUMOMY HPONAraHJUCTY HOBBIX TEXHOJIOT U,

INocne okoHYaHMs A3ep6AIIKAHCKOTO MHCTUTYTA HEPTH U
XUMHU UM. M. A3130€KO0BA C ITOJIyYEHHUEM 3BAHUSI TOPHOI'O MHIKEHEPA
10 Pa3pabOTKE U AKCILTyaTALIMU HE(PTAHBIX U I'A30BbIX CKBAXKHUH
popadboTa HAa HEPTAHBIX IIPOMBIC/IAX O0JIEE 25 JIET, [IOKA HE
COCTOSUICS KAK CIIELIUATIHCT B OOJIACTH UCCIEAOBAHU HE(DTETA30BbIX
3aJI€KEH, ONTUMHU3ALUH PAOOTHI CKBAXKUH PA3IMYHBIMU CIIOCOOAMU
SKCILTyaTAIAN.

FO.A. BatakupoB SIBJISIETCS CO3/IATETIEM HOBBIX TEXHOJIOTMYECKUX
U TEXHUYECKUX CPEJCTB JOOBIYM HE(DTU U I'd3d HACOCHBIMH
U ra3IU(QTHBIMU KOMIIPECCOPHBIMU 1 GECKOMIIPECCOPHBIMU
CKBA>KMHAMU, HOBBIX 3(D(DEKTUBHBIX CIIOCOOOB TUAPO- U
TEPMOJUHAMNYECKUX UCCIIECAOBAHUI CKBAXKIH U IJIACTOB B
YCJIOBUSAX CTALMOHAPHOI'O U HECTAIMOHAPHOI'O IPUTOKOB (DIIOK/IOB
P PA3TMYHBIX PEKMMAX TEIIOBOI'O IIOTOKA XU COCTOAHMUS
HpI/ITOKH (pJ'IIOI/I,E[OB CTOYKHU 3PCHUS SHTAJIBITNU U SHTpOHI/II/I7
TEPMOJUHAMMYECKOI'O IIOTEHIAAJIA [JIACTA, TEIIOIPOBOJHBIX
MapaMETPOB IIJIACTOBOM CUCTEMBI B IMTPOIIECCE BBIPAGOTKHA
He(TEra3oBoro KO/UIEKTOpa. HaygYHbIMU M IPOU3BOACTBEHHBIMU
naTepecamu IO.A. bamaknpoBa OCBEMEHBI TAKKE UCCIEJOBAHUA B
006J1aCTH PEHTAOETBHOCTU SKCILIyATAITUU MAJIOAEOUTHBIX HEPTIHBIX
CKBaKMH, COBEPIIEHCTBOBAHMSA PAOOT 11O MUHTEHCU(PUKAITUNA
IIPOU3BOAUTEIBHOCTH HEDTAHBIX 1 I'A30BbIX CKBAXKHH U JIP.

3aciy>KEHHBIN JEATE/Ib HAyKU M TEXHUKHU. HarpaxieH opJeHaMu
U MEJAJIIMU, B TOM YHCJIE «3a JOOJIECTHBII TPy, B Benkort
OTeuecTBEHHOI BOHHE 1941-1945 rr», yIOCTOEH 3BAaHU IOYETHOT'O
HedTssHHKAa CCCP 1 YKpauHbL

AKaZIeMUK AKQIEMUU TOPHBIX HAYK YKPAWHbBI, YKDAUHCKOU
He(dTErazoBou aKaJIeMUN HAyK U MEXyHAPOJHOU aKaJEMUN HAYK
BBICIIEH MKOJBL Pazpa6oTanHble FO.A. BanakupOBbIM HHHOBAIUOHHBIE
TEXHOJIOTUH BHEAPEHBI HA MECTOPOXKAcHUAX [Tobin, Poccun,
Bonrapum, Typkmenucrana, Cupun, Kurtas, Kyosr, Upaka, CILIA.

KOpurii AfipaneToBUY — WIEH PEIAKIIMOHHOI'O COBETA HAYYHO-
MIPAKTUYECKOIO Ky pHaIa «BpeMs KOJTIOOMHI'A», OIUH U3 CAMBIX
AKTHUBHBIX 4aBTOPOB HAIIETO U3JaHMs. OTPOMHBIN >KM3HECHHBII U
npopeCCUOHAIBHBINA ONBLIT FO.A. BalakupoBa, Ero IpOphLIBHbIE
UJIEU CLIOCOOCTBYIOT TOMY, YTOOBI HE(PTEra3oBbIi cepBuC Poccun
u CHI cTraHoBuIICs 60J1€€ CUIBHBIM, BOOPY>KEHHBIM 3HAHUSIMH,
SKOJIOTUYHBIM.
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Dear Yuri Ayrapetovich!

Our congratulations with diamond anniversary go
to you, an outstanding scientist, a wise teacher,
a faithful friend of our journal!

Many years ago, God bestowed on you outstanding
abilities: intelligence, diligence, perspicacity, the abil-
ity to inspire disciples and lead them. These qualities
have helped you become a recognized authority in
the academic world, create your own scientific school,
reach the heights of the age of wisdom and experi-
ence.

Strong health to you, optimism, inspiration, new
goals and strengths for their achievement, mutual
understanding and love of loved ones!

May all your dreams come true!

Editorial board of the scientific and practical journal
"Coiled Tubing Times"

On February 3, 2018, Yuri Airapetovich Balakirov, the
oldest member of the editorial board of the journal "Coiled
Tubing Times", an authoritative expert in the oil and gas
industry, a well-known scientist, experienced practitioner,
creator and tireless promoter of new technologies turned 90.

After the graduation from the Azerbaijan Institute of Oil
and Chemistry named after M. Azizbekov with the receipt
of the title of mining engineer for the development and
operation of oil and gas wells, he worked in the oil industry
for more than 25 years, until he took place as a specialist in
the field of exploration of oil and gas deposits, optimizing
the work of wells in various ways of operation.

Yu.A. Balakirov is the creator of new technological
and technical means of oil and gas production by pump
and gas lift compressor and noncompressor wells, new
effective methods of hydro- and thermodynamic studies
of wells and formations under conditions of stationary and
non-stationary inflows of fluids under different heat flow
conditions and conditions inflow of fluids from the point of
view of enthalpy and entropy, the thermodynamic potential
of the reservoir, the thermal conductive parameters of the
reservoir system in the process of producing the oil and gas
reservoir. Scientific and industrial interests of Yu.A. Balakirov
are also covered in the field of profitability of exploitation of
low-yield oil wells, improvement of works on intensification
of productivity of oil and gas wells.

Honored Worker of Science and Technolog, he was
awarded orders and medals, including "For Valiant Labor in
the Great Patriotic War of 1941-1945", the title Honorary Oil
‘Worker of the USSR and Ukraine.

Academician of the Academy of Mining Sciences of
Ukraine, the Ukrainian Oil and Gas Academy of Sciences
and the International Academy of Sciences of Higher School.
Developed by Yu.A. Balakirov innovation technologies
are introduced in the oilfields of Poland, Russia, Bulgaria,
Turkmenistan, Syria, China, Cuba, Iraq, the USA.

Yuri Ayrapetovich is a member of the editorial board of the
scientific and practical journal "Coiled Tubing Times" one of
the most active authors of our publication. A huge life and
professional experience Yu. A. Balakirov, his breakthrough
ideas contribute to ensuring that the oil and gas services of
Russia and the CIS become stronger, armed with knowledge,
environmentally friendly.
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«ITpH3-2017»: HeKomopPbie 1100:m nomasdicenee

Opeanusamop — CREON Energy
6 cocmase zpynno. CREON.

B poccuiickor HePTEAOOBIBAIOMIEN OTPACIU YKE
JIAaBHO TOBOPAT O HEOOXOAUMOCTHU Pa3pabOTKU
TPYJHOU3BJIEKAEMBIX 3AI1ACOB: MOJI, PECYPCHI
«JIETKOM» HE(PTU HE 6e3rpaHUYHBL A TpU3 —
HacToAmmni KiIIOHAalK, U TOpa HAYUHATH €TI0
OCBaMBATh. MEX/1y TEM SKCIIEPTHI IO CUX IOP HE
MOPUIUIN K €JUHOMY MHEHHUIO, YTO K€ IOHUMATD IO/
TEPMUHOM «I'pH3». A €CIU HET ICHOCTHU C TEOPUEL, TO
KaK [IEPEUTHU K IIPAKTUKE?

MexaynapogHasa kondpepennus <I'pH3-2017»,
BIIEPBbIEC OPraHU30BaHHAA KOMITaHHEe CREON
Energy, cocrostinach B MOCkBe 27 HoA6ps 2017 ropa.
CTpaTern4eCKuM NapTHEPOM BBICTYIIHIIO ATEHTCTBO
«KOMMYHUMKALIUI>.

<YK€ Ta’Ke CaMble HEZJOBEPYHBBIE TTOHSIIH:

34 «TSDKEJION» HE(PTBIO — OYAYILIEE HAIIEH
HedTEAOOBIBAIOMIEN OTPACIH, — OTMETUII B
MPUBETCTBEHHOM CJIOBE I€HEPAJIBHBIA JUPEKTOP
CREON Energy Cang:xap TypryHos. — OnHaKO
JENCTBYIOIIEE HAJIOTOBOE 3dKOHOAATENLCTBO
CEPBbE3HO OrpaHUYMBACT OcBOeHUEe TpU3, nenas

€ro HepeHTa6€enbHbIM. Y TOHATHO,
4TO 6€3 NOMOIIM I'OCYJAPCTBA

3Ty IPOOBIIEMY HE PEMIUTB. MHOT'O
BOITPOCOB U 1O TEXHOJIOTUSAM
JOOBIYU: TOYEMY TAK MAJIO
OTEYECTBEHHBIX, 4 K UMEIOIINMCS
TPYAHO IIOJIY4YUTD JOCTYI? Korma
HOABATCA HOBBIE POCCUNCKHE
pa3padboTku? YeM — B yCIIOBUSIX
COXPAaHEHUA CAHKIIHUI — MOT'yT
NOMOYb MHOCTPAHHBIE AP THEPDBI?>.

TPpyIHOU3BJIECKAEMBIE 3A11ACHI
(TpU3) — 3ammacel 3a1eXeHn
(MECTOPOXK/ICHUH, OOBEKTOB PA3PAOOTKI)

W YACTEN 3aJIEXKH, Pa3pab0TKA KOTOPBIX
CYLIECTBYIOIIMMHU TEXHOJIOIUAMHU B YCIIOBUAX
JEVICTBYIOIIE HAJIOTOBOU CUCTEMBI 9KOHOMUYECKHU
HeapdexTusHA. Takoe onpenenenue TpH3

Jana Bepa bparkoBa, HAYa/IbHUK YIIPABICHUA
MOHUTOPHHTIA, AHAJIN34 ¥ METOJOJIOT U
T'ocynapCTBEHHOM KOMHUCCHUHU 11O 3AI1ACAM I1IOJIEZHBIX
HUCKOMAEMBIX.

Ha Hayano Hos6ps 2017 rofa HAKOIIJIEHHAS
J06BIYA HA PA3PabaTBIBAEMBIX MECTOPOXKIACHHUAX
OLIEHUBAJIACH B 4,41 Mpa T, 13 HUX Ha TpH3
IIPUILJIOCH 235 MJIH T (C Y4ETOM JIBI'OT).

Ananuz nposejicH 110 464 pa3pabaTbIBAEMbIM
MECTOPOXICHUSIM, IIPOMIEAITNM FOCY/IaPCTBEHHYIO
3KCIIEPTU3Y 3a11acoB B 2016 roay (22% o1 Bcex
3anacos HedTU B Poccum).

ITo kaTeropuaM 3a11aCOB A+B1 KOJIMYECTBO
PEHTAOENIBHBIX 3aITACOB COCTABMJIO 80% (KAK U I
TpH3), no 3ammacam kateropuu B2 — 58%

(s TpHU3 — 51%).
ITo cnoBam Bepsl BpaTkoBoit, u3 464
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TpyaHom3Bnekaemble
3anacbl (TpW3) — 3anacbl
3anexen (MeCToOpoXaeHun,
00BbEKTOB pa3paboTku) Unu
yacTen 3anexwu, paspaboTka

KOTOpPbIX CYLLECTBYOLMMMN
TEXHONOrVAMM B YC/TOBUAX
AENCTBYIOLEN HATOTOBOM
CUCTEMbI SKOHOMMYECKMN
HeapdekTMBHa.

PAaCCMOTPEHHBIX MECTOPOXKAECHUN 1O 147
MECTOPOXKACHUAM IIPEIOCTABJISAIOTCS JIBI'OTHI HA
HATITH (3T0 23% BCEX PACCMOTPEHHEBIX 3a11aCOB). [Ipu
CYIIECTBYIOIIECH CUCTEME HATIOTOOBIOXKEHUsT 76%
JIBTOTUPYEMBIX OOBEKTOB — PEHTAOEIbHBI, HU3KAS
JIOJISL PEHTAOEIIBHBIX 34114COB OTMEYAETCS TOJIBKO 110
O6BbEKTAM TIOMEHCKOH CBUTHI (39%).

Ha ceroguamuuii fedb u3 1164 3anexen
TIOMEHCKOU CBUTBI pa3padaTreiBaetcs 370 (32%)

Ha 96 MECTOPOXK/ICHUSX. 3a1ACH HEPTH
pa3pabaTeIBAEMBIX 3AJIEKEN — 1,4 MIIPA T, IPH 3TOM
CTEMNEHD BBIPAOOTAHHOCTH COCTABIISAET BCETO 7%.

DKCIepT pacckaszana, yTo kK 2021 roay JOJIKEH ObITh
OOGHOBJIEH OAJIAHC 34I1ACOB, B HET'O BOH/IYT HE TOJIBKO
TEXHOJIOI'MYECKHE, HO U PEHTAOE/IbHEIE.

«He nymalo, 9TO B O/IMXKANIINE I'OABI TOCYAAPCTBO
OyZET CTUMYJIMPOBATD PA3PAOOTKY 3THUX 34I11ACOB, —
cyuTaeT r-xa bpaTkosa. — DTo HoTpEdyeT
JOCTATOYHDBIX YCUJIMH IIPU OYEBUJHO HU3KOU
OTHAYC».

«OgHUM U3 YCIIOBUM PA3BUTUA TEXHOJIOTUHA
no6er9u TpHU3 B Poccuu sIBASIETCS CO3/IAaHUE
TEXHOJIOI'MYECKUX IIOJIMTOHOB, — TOBOPHUT JUPEKTOP
10 pa3BuTHIO 613HECaA VYGON
Consulting AHTOH Py61ioB. — Poccust
CYILLIECTBEHHO OTCcTaeT o1 CIIA
10 TEMIIAM POCTA JO06bIYN HEDTU
IUIOTHBIX IOPOZ, ¥ O/IHA U3 IPUYHH
3TOI'O — IIOYTH IIOJIHOE OTCYTCTBUE
nenesbix HUOKP u OITH. B mupe
CYILECTBYIOT CIIELIMATTU3UPOBAHHBIC
IrOCYJapCTBEHHDBIE U YACTHBIC
LHEHTPBI OTPA6OTKU HE(PTETA30BBIX
TEXHOJIOTUH HA 3TAAX UCCICTOBAHUI
Y UCTIBITAHUU. B HaIIE J)Xe cTpane
CO3JAHUIO TEXHOJIOI'UH IIPENATCTBYET
HU3KUI YPOBEHD PA3BUTHA MHCTUTYLIUOHAJIbHOM
cpenb. [To cyTh, Bech tan OITHU ceriuac — 310
HECKOJIBKO KOMITAHU Y, pa6OTAIOMUX HAJ CXOKUMH
TEXHOJIOI'MAMU U MAJIO B3aUMOJAECHUCTBYIOIUX
IpyT € ApyroM. O1bITa CO3aHUA TEXHOIOT U HET,
MJIOMIA/IOK JIJISI UX OTPAOOTKH — TOXKE.

IToaTOMY OJHUM U3 CITIOCOO0B pa3BuTh dTan OITU
JOKJIAJ UMK HA3BAJI CO34aHUE TEXHOJOIMYECKUX
IOJIUT'OHOB, KOTOPBIE IO3BOJIAT PEINTD KOMIIEKC
3azaa4 B uHTepecax BUHK, rocynapcrsa, CEpBUCHBIX
KOMIIAHHI U UHBECTOPOB. OXKMIAETCH, YTO BBITOLY
MOJIYYaT BCE CTOPOHBL [Ipy 3TOM (pOpMAT NOIHUTOHA
MO3BOJIUT OOBEAUHUTD YCUIINA PA3HBIX HEPTAHBIX
KOMIAHUI U JOOUTHCA CUHEPIUU B OCBOEHNH TpH3.

MHUIMATOPOM CO34aHUA ITIOJIMTOHOB, HECOMHEHHO,
JOJIKHO CTATh 'OCYAAPCTBO, IIPUYEM JACHCTBOBATD
CpPa3y B IBYX HAIIPABJICHUAX: IIPEIJIOKHUTD
0COO6BIE YCIIOBHS B CheEPE HEJPOIIOTIb30BAHUSI
U CTUMYJIUPOBATh KOMITAHUH 9KOHOMHYECKU.
Kpome Toro, roBopuT AHTOH Py6110B, HOHATHE
«TE€XHOJIOTMYECKHUH ITOJIMTOH» HEOOXOJANUMO
MPONHCATb 3aKOHOJATENBHO.



IIpo 0cO6EHHOCTU
HaJIOTOOOJIOKEHHU S IPOEKTOB IO
pPa3padOTKE TPYAHOUIBIEKAEMBIX
3aI14COB YITIEBOJOPO/IOB
pacckaszan Imurputi [[3100a,
3aMECTUTEND JUPEKTOPA
MOCKOBCKOT'O HE(PTETA30BOT'O
nenrpa Ernst&Young. OcBoeHue
TpH3, Kak IPABUIIO, TPEOYET CIOKHBIX TEXHOJIOTHUH
U XaPAKTEPUIYETCS 60JIEE BBICOKUMHU U3/IEPKKAMU.
MHOrH€e CTpaHbI IPUHUMAIOT MEPBI 10 4JaIITAlIUA
CBOUX HAJIOTOBBIX PEXXUMOB U CO3JJAHUIO
CTHUMYJIOB JUIS1 ”YHBECTUIIMU B TAKHE IIPOEKTBL.
CHoCOOBI CTUMYJIUPOBAHUS B [IEJIOM HATIPABJICHBI
Ha U PEpEHITUPOBAHNE HAJIOTOB. OTHUM U3
BAPHUAHTOB ABJIAECTCA CHIDKEHHUE CTABKH POSJITH HA
40-50% 1 <HETPAJULIMOHHBIX> 3AI1ACOB HE(PTU U
ra3a, TAKXKE NPAKTHUKYIOTCS CIIEIIUAJIbHBIE BBIYETHI
JUISL CBEPXBA3KON HE(PTHU U BOZOOHOBJIEHUE PAOOTEI
MEXAHU3MA IIPEJOCTABIEHUA HAJIOTOBOI'O KPEJIUTA
0 IpoexkTaMm MYH.

Canyxap TypryHOB IOMHTEPECOBAJICS, KAKOH
HAJIOTOBBIA MEXAHWU3M BUIUTCS OIITUMAJIBHBIM /IS
UCIIOJIb30BaHUA B cermenTe TpH3? ITo MHEHUIO
Jmutpus 1310661, B IEPCIEKTHBE BO3MOXKEH
nepenoc HJI Ha TPyTHON3BIEKAEMBIE 341TACHI,
OJTHAKO JIAKE TAKOU ITOJIXO/] HOTPEOYET BBEJCHUS
JIOTIOJTHUTENBHBIX «<HACTPOEK> 1711 TpH3, B TOM umciie
Jepes3 NOHUKEHHYIO CTABKY POSUITH.

V4YaCTHHUKHA KOHPEPEHIIUN CYUTAIOT, YTO TOIBKO
COBOKYITHOCTB (PAKTOPOB IIOMOXKET PA3BUTHUIO
cermeHTa TpH3: HOOJUHOYKE OHU HE 1a7yT Hy>KHOI'O

apdekra:

OZHUM U3 yCnoBUK
pPa3BUTUA TEXHONOTMNI
n00b14KM TpM3 B Poccum

ABNAeTCcd co3gaHune
TEXHOJIONr'M4yeCckKnx
MOJINFOHOB.

Kakasi nomolwp rocysapcrea Heobxonma B nepeyio ovepeab?

@ V13meHetvie Hanorosoro pexuma
@ Cvimynuposate HNOKP
Co3aaHue NoNMroHoB

@ Bce BhieckasaHHoe

B Poccum HEOOXOAMMO CO3JATh JOPOXKHYIO
KapTy O BHEAPEHUIO TEXHOJIOIUH IIEPEPAOOTKHU
TPYAHOM3BJIEKAEMBIX HEPTEN M UX OCTATKOB B
HedTenepepadbaTbIBAONTYIO IIPOMBIIIICHHOCTD. O6
3TOM B XO/I€¢ KOH(pepeHIIUU cOOO NI BragumMmup
KamrycTHuH, 3aB€1yI0IUN KadeJpor TEXHOIOI U
nepepaborku HedpTu PI'Y HedpTH 1 ra3a
uM. .M. T'y6kurHa. ITo €ro ci0BaMm, B HAIlIEH CTPAHE
CYIIECTBYET BCEI'O HECKOJIBKO NPEATIPUATUAL,
CIIOCOOHBIX IIEPEPAOATHIBATD TSXKEIYIO 1
OUTYMHUHO3HYIO HE(PTH, — 3TO «bamHedTh» U Ipynia
CaMapCKUX NPEANPUATHI. OCHOBHAS XK€ YACThb
HII3 npeAnoYmnTaeT UMETD JIEJI0 C JIETKOHM HEPTBIO.
CBSI32HO 3TO C TEM, YTO YEM TSIKEIEE HEPTD, TEM
MEHBIIIE CBETIIBIX HE(PTEMTPOAYKTOB BO3MOXHO U3
Hee nony4uTh. IToaromy HIT3, COOTBETCTBEHHO,
HNPEATIOYUTAIOT 6PATH JIETKOE U CBETIOE CHIPHE.

«Ecnmu Poccust Bcepbe3 HaMEPEHA 3aHAThCS
epepaboOTKOM TSIXKEIOU HEPTH, TO Yy HAC
B IPHUHITUIIE CYIIECTBYIOT TEXHOJIOTUH,
ITO3BOJISIONINE TOIYYUTh HEPTEIIPOAYKTHI
JOCTATOYHO XOPOIIETO KAYECTBA», — CYUTACT
aKcnepT. OH Ha3BaJI OCHOBHBIE U3 HUX:
YCTAHOBKH 3aME/JJIEHHOI'O KOKCOBAHMUS;
I'UJIPOKPEKUHT; THIPOKOHBEPCH S HEDTIHBIX
OCTATKOB; TUIPONEPEPAOOTKA OCTATOYHOT'O ChIPbS;
T'UJIPOKPEKMHT BO B3BEIIEHHOM CJIOE [ICOPOEHTA;
TexHosorus Uniflex (momydeHue 10 95% KUJKUX
HEPTENPOAYKTOB U3 I'YLPOHA).

Kak CYUTAIOT y4aCTHUKH KOH(PEPEHITUH, HA
HAaYaJIbHOM 3TAIIE€ Pa3BUTHA cerMeHTa TpH3
KOMITAaHHUSIM HEOOXOUMO JIEIUTHCS APYT C APYTOM
HAPa6OTKAMU:

[loctaTouHo nn B Poccum MMetoLupmxcs TexHonoruin no paspaborke TpM3
VNN HYXXHO CO3[aTb HOBblE?

. Toro, 4To ecTb, BronHe
[oCTaTo4yHO

. Her, HY>XHO CPOYHO
pa3pa6aTb|BaTb HOBble

Heobxoaum auanor n
06MeH onbIToM Mexay
y4acTHMKaMKM oTpaciun

«CeroiHsa HEKOTOPBIM KAXKETCH, YTO HEPTh BOT-BOT
CTaHET HE HY>KHA. DTO OUYEHb OIACHOE 3a0/TyKICHUE, —
npepyunpexpgaet Bonagumup Kanycrun. —
INoacyuTaHo, uTO /10 2022 rojja NOTPEOHOCTD B HEPTU
OyzaeT pactu Ha 1 MitH 6app./AeHb, nocue 2022 —

Ha 0,8 MyTH 6app./AeHb. Takum 06pa3om, k 2035 roay
HY>KHO 6yzeT Ha 40% 6omblie HedTH, 9yeM ceigac. He
CTOHUT PACCYUTBIBATD, YTO BCE CKOPO OYAYT €3AUTh
Ha 37IEKTPOMOOHIIAX. Hy»XXKHO yKe ceruac JymMaThb O
IJIYOOKOI IEPEPAOOTKE, U JKEJIATENBHO — HA MECTAX
JOOBIYN HEPTU.

AynuTopus KOH(pepeHIIUU cornacHa — 6e3 TpH3
Pa3BUTHE POCCUUCKOU HEPTEROOBIYU IPEACTABUTD
HEBO3MOKHO:

[evictBrTenbHO NI ponb TpM3 B HedTAHOM OTpacn Tak BaxHa,
4TO Yepes onpefeneHHoe Bpems 6e3 H1X HauyHeT naaaTh Aobbiua?

®

. Her, 310 CKOpee
MoJHOe BesiHe

IIpOEKT pa3padOTKU MECTOPOXKACHUS 3AJICKEN
CBEPXBA3KON HePTU B CaMapPCKOM 06J1aCTH
OCyIIECTBIAET «CamapaHedreras». Kak coobmmun
IIPEACTABUTEIIb KOMITAHUN AMITYraH Kneko6aes,

B Hacrosee BpeMs nposoasatcsa OITP u HUOKP.
OCYIIECTBIIAETCA CTPOUTEIBCTBO JEBATU
KOHTpOIIbHO-HQ6JIIO,ZIQTCIII)HI:IX CKBa’KHMH M UX
OpoO6HOE OCBOEHUE. [IpOMBINIJIEHHAS PA3PA60TKA
3aIuIaHUpPOBaHa HA 2019 roga. }
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Pa3paboTKy SAPErcKoro MECTOPOXKACHUSA
BBICOKOBA3KOM He(pTH BeeT HIITY «Iperanedrob»
(xommanus «JIykonn-KoMu»), pacCKazaj 3aMeCTUTEIIb
HA4YaJIbHUKA YIIPABJIECHUA 10 OypeHuio Ceprer
Yen. Certuac JOObIYa HE(PTU BEETCSA TPEMS
HEMTEMAXTAMH, A TAKXKE IO TEXHOJIOTUU SAGD
u cocrasigeT 0,9 MiIH 1/roa. IleppoHaYa/1bHO
Ha MECTOPOXK/JEHHUH UCIIOIb30BAJIACH TOJIBKO
TEPMOIIAXTHAS TEXHOJIOTUS, OTHAKO OHA CBSI3aHA
C 6OIBIIUMU IKCIUIYATAIIMOHHBIMU 34TPATAMU
U CJIOXKHBIMHU YCJIOBUAMH TPyAA. [ToaTOMy
MaPaJUIETBHO C TEPMOIMIAXTHO JOOBIYEH C
2006 r0of1a OCYIIECTBIAETCS CTPOUTETBCTBO
CKBaKMH C TOPU3OHTAJIBHBIM
OKOHYaHUEM MO TEXHOJIOTUH
BCTPEYHOro SAGD (1O6BIBAIONINIE
U MMAPOHATHETATENBHBIE CKBAXKUHEI
HAXOJWIHUCH HA PA3HBIX KyCTOBBIX
TJIOIIA/TKAX).

Kak pacckaszanr-H Yen, B 2018—

2020 rogax IaHUPYETCS 3AKOHYHUTD
CTPOUTENBCTBO 65 TOPU3OHTAIBHBIX
CKBaKMH.

IMogpobHee o 6ypeHnun
Ha SIpercKoM MeCTOPOXKAECHNH PACCKA3aI
Anexcet KaABIHUH, TJIABHBIN CIELIUATUCT 10
NPOEKTUPOBAHUIO CKBAXXUH U IreO(PU3NIECKUM
namenenuaM Scientific Drilling International.

TaM IPpUMEHSIOTCS Pa3pabOTAHHBIE

KOMITaHHEM TexHonoruu SurfaceTrac u Maglrac
(MO3UIITMOHUPOBAHUE U TUCTAHITUPOBAHUE
CKBaXUH). OHH yOHPAIOT HEOIIPE/ICIIEHHOCTD B
MPOCTPAHCTBEHHOM ITOJIOKEHNUH CKBAXKUHBIL, YTO
MO3BOJAET MO3UILTHOHUPOBATD IIPOTAKEHHBIE
TOPU3OHTAJIBHBIE YYACTKH B CTPOI'O ONIPEJAEIEHHOM
KOPHUZOPE U MOJIYYAThb A0COIIOTHO JJOCTOBEPHYIO
UH(OPMALHIO O 3AJIETAHNUH IUIACTOB
HEIOCPEACTBEHHO BO BPEMS OYPEHUS, UTO JAETAET
BO3MOKHOI pa3padOTKy IJIACTOB MaJIOH MOUIHOCTH.

Tax, ¢ Masg o HOA6DPB 2017 rofa Ha KycTax Ne 33—-34
Sperckoro MmecTopoxaeHus B pamkax OITP o
TeXHONIOIrnu Surfacelrac 6p110 IPOOYPEHO S5 nap
SAGD-CKBaKMH.

Crapimui HayuyHbIU COTPpYAHUK HNJI
«Bryrpumniacrosoe ropenue» UHcTuryTa
T'€OJIOT'UH U HE(PTETA30BBIX TEXHOJIOTUIT
Kaszanckoro ¢enepajbHOIO yHUBEPCUTETA
Hpex MyxXaMaTAHMHOB [1PEICTABUII JOKJIA],

O KATAJIN34TOPAX JUJIS1 BHYTPUILIIACTOBOI'O
06JIArOPAKUBAHUS BBICOKOBA3KUX HE(PTEN U
NIPUPOAHBIX 6UTYMOB B IVTACTOBBIX YCIOBUAX. ITO
€ro UH(MPOPMAILINH, 3AKAUYNBAEMBIE KOJIJIOUJHbIC
KAaTaJIU32ATOPBI HA OCHOBE METAJIJIOB IIEPEMEHHON
BAJIECHTHOCTH, PACIIPEACIUBIINCE B IIJIACTE,
WHTEHCU(PHUITUPYIOT IECTPYKIIUIO AC(PAIBTO-
CMOJIUCTBIX COEIUHEHU B TEUEHUE BCETO NIEPHOA
OCBOEHMU S MECTOPOXKIEHUSL. VICTIONIb30BAHUE
KaTaJIM32TOPOB OH6ECTICYNBAET €IIie 60JIbIIIEE
CHMIKEHHE IIJIOTHOCTH, BA3KOCTU HE(PTH,
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COZIEPKAHUSA B HEH CEPBI, 430T4, U, CJIEJOBATEIBHO,
MOBBIIICHUE HEPTEOTAAUH, YIIPOIIECHHUE
IOCJIEAYIOWICH ITIOAIOTOBKH, TPAHCIIOPTUPOBKU U
epepadoTKH.

T'oBOpst 06 IKOHOMHUYECKOI CTOPOHE IIPOEKTA,
JIOKJIATYMK OLICHUJI CYMMAaPHYIO IOTPEOGHOCTD B
Pa3pabOTAHHOM KAaTAJIU33ATOPE B 28 MJIH T, B TOM
qucie 14 MIH T 711 HOTPEGHOCTEN POCCUHCKUX
HEJPONOIL30BATENIENN.

O6 UCNONMB30BAHNUH PACTBOPUTEIEI IPU JOOBIYE
TSDKEION HeDTH pacckasal MaxmyT AKyOoB,
3aMECTHUTEID JUPEKTOPA IO HAyIHOU padote MODPX
uM. A.E. Ap6y3osa KazHII PAH. OCHOBHBIE TPUYUHBI

HOBBIIIEHHON BA3KOCTU CBH
— IIOHMU>KEHHOE COAEPKAHUE
JIETKUX (PPAKLIUHA U HU3KASA
TEMIIEPATYPA BMEILAIOMUX
OTJIOXKEHUI 110 CPABHEHUIO
C HYDKEJICKAIUMU
HE(PTEHOCHBIMH TVTACTAMU.
DTHUM ONPEAETAETCS BBIOOPD
TEXHOJIOT'UH U3BJICUECHUA
CBH — pasorpes 11acta uiu
34Ka4Ka pACTBOPUTEIICU
(YI1€BOAOPOAHBIX (PpaKiinil). OCHOBHOE
IIPEUMYIIECTBO UCIIOJIb30BAHUA PACTBOPUTEIICH JJI
J06b191 CBH 32K/II09A€TCA B IPEBPAILIEHUN UX
B OOBIYHBIE HE(PTH, YTO IPEANONIATAET BOZMOXHOCTD
JaJIbHENIIEH IIOATOTOBKHU, TPAHCIIOPTHPOBKU U
NEPEPAOOTKHU TPAJUITUOHHBIMH METOJAMI.

TexXHOJIOrU MOXKET NPUMEHATHCS B IIIACTAX, ITIE
HUCIOJIb30BAHUE ITAPOrPABUTALIMOHHOI'O JPEHAXKA
3aTPYAHEHO: 9TO TOHKHE IIPOAYKTUBHDIE IIACTHI,
TJIACTHI C TTOICTUIAIOMIENCA BOJOM H/WUJINU I'A30BbIMU
IIANKAMH U HU3KOIIPOHUIIAEMBIE KAPOOHATHBIE
KOJUIEKTOPBL PACTBOPUTENAMU, KAK IIPABUIIO, CJIYKAT
3TaH, IPONaH, OyTaH, CKMKEHHBIN a3, IETKUE
HEPTAHBIE (PPAKIIHN.

O NpUMEHEHNHN TEXHOJIOTUH KOMIIAHUN
«IImombeprxe» HA IPAKTUKE pacckasdana EkaTrepuHa
Ca30HOBA, TEXHUYECKUI PyKOBOJUTEIIb
HAMNPAaBIEHUA NETPOPUIHUKU IETAPTAMEHTA
OypeHUs U n3MepeHust. Peub 11112 0 KApOOHATHOM
KaBEPHO3HOM U TPEIIMHOBATOM KOJIJIEKTOPE.

B niponiecce ocBoeHus CKBAXUH «IILmoMb6epxe»
UCIOJIb3YET I'€OJIOTMYECKOE COIIPOBOXKIECHUE,
KOTOPOE BKJIIOYAET B CEOS FEOHABUTAIIUIO,
reOJIOr'MYECKHH aHAIN3 U KAPOTAXK. DTO JeIaeT
CTPOUTENBCTBO CKBAXKUH XOTb M JIOPOXKE, HO TOPA3A0
a(ppexkTUBHEE: HATIPABJIECHUE OyPEHUSA UET HE

10 32ABJIEHHOMY 3aPAHEE IJIAHY, 4 U3MEHAECTCA B
3aBUCUMOCTH OT JAHHBIX KAPOTAKA B IIPOIIECCE
OypEHUS, UTO, COOTBETCTBEHHO, ITOBBIIIAET
HedTeoTnawy.

OTBeyvas Ha BOIIPOC O CTOUMOCTH JTAHHBIX
TEXHOJIOTUH, r->)ka Ca30HOBA CKA32J14, YTO TOYHbIE
OUMPBI HA3BATb CJI0KHO — OHU BAPBUPYIOTCA
B 3aBUCHMOCTH OT YCJIOBU HA KOHKPETHOM
MECTOPOXJECHUU U OOBEMOB pabOT. ©



CrtpaxoBas AkunoHepHasa KomnaHus

I OHEPTOTAPAHT I

CTPAXOBAHME
BHYTPUCKBAXNHHOIO

ObOPYAOBAHMA

Baagumup HOBOCEJIOB, nupekTop genapramenTa npogax ITAO «CAK «DHeprorapaHt>

BHeapeHue COBpeMEHHBIX TEXHOIOTUN B
HEPTEra30BOI OTPACTIN NO3BOJSAET YBEIUUUTD
IPOU3BOAUTENBHOCTD TPYZA U TIOBBICUTD
3P HEKTUBHOCTD TPOU3BO/ICTBA B IICJIOM.
I[ToTpeOHOCTH B BBICOKOTEXHOJIOTUYHOM
060PYAOBAHUN ONPENEAET UHTEPEC K (PUHAHCOBBIM
HHCTPYMEHTAM, KOTOPBIE OOECTIEYNBAIOT
ONTUMAIBHYIO CTOUMOCTD 32€MHBIX CPE/ICTB U
UCKJIIOYAIOT (DUHAHCOBBIC IIOTEPU KOMITAHUU B
CIIy4ae PEATU3ALINHU PUCKOB HEOIATONIPHUATHBIX
CUTYyalU HA IIPOU3BOJACTBE.

OJHUM U3 TAKUX UHCTPYMEHTOB SIBJISIETCSA
pUOGPETEHUE OOOPYOBAHUS B JIM3HUHT U €TI0
CTPaxXOBaHUE. B 3TOM Cily4dae caM peMET CACIKHU
(mpuobpeTaeMoe O60PYAOBAHHNE) SABJISICTCS
JOCTATOYHBIM OOECIICYEHUEM 3AEMHBIX CPE/ICTB,

4 CTPaXOBOH HOJUC TAPAHTHUPYET 3AIMUTY OT
HEOIATONPUSTHBIX PUCKOB, YEM 3AMCHSICT
(pOopMUPOBAHME PE3EPBOB HA HEIPEABUJICHHBIC
COOBITHSI, CBI3aHHBIE C BO3MOKHOM I'HOETBIO
TEXHUKHU.

JIM3UHTOBAs IPOTPAMMA OOECIIEYNBACT
OPEAIPUSTUIO IATUIETHUN TEPUO KOM(POPTHBIX
MJIATEXKEN, OTHOCUMBIX HA CEOECTOMMOCTD B IIOJITHOM
06'bEME, U YCKOPEHHYIO AMOPTU3ALUI0. CTPAXOBAS
POrpaMma NOAOHUPAECTCS UHANUBU/IYAJIBHO JJ151
KOHKPETHOW CUTYALH, YTOOBI OOECIIEUNTD
MAaKCHUMAJIBHYIO 3aIUTY U IIPHU 3TOM HE
EPEIUIAYUBATD 34 HEHYKHBIE OIIIUU.

ITAO «CAK «®HEpProrapanT»», COTpyiHUYAA C
JIM3UHI'OBBIMU KOMIIAHUAMH, IIPEJIATACT KOMILJIEKC
CTPAXOBBIX IIPOI'PAMM JJI IPEATIPHUATUMA TOIIUBHO-
3HEPreTUYECKOI'O KOMILJIEKCA, YUYUTBIBAIOIINX
CJIOKHOCTD IIPOU3BOJACTBEHHBIX IIPOLIECCOB OTPACIIH,
HCIIOJIb30BAHUE JJOPOI'OCTOSAIIETO O60PYJOBAHM,
paboTy C BEMECTBAMHU U MATEPUAIIAMH,
06J1a1AI0OIUMH OITACHBIMH CBOMCTBAMH, IIPOABJIEHUE
KOTOPBIX MOXKET IIPUBECTH K 3HAYUTEJILHBIM,

4 MHOTZA K KATACTPOMUUIECKUM ITOTEPAM JJIA
KOMIIAHHH.

CrpaxoBaHHE BHYTPHUCKBAXKMHHOI'O
reo(pU3NIeCKOro 060PYyIOBAHUS ABSAETCS OFHUM
U3 CAMBIX BOCTPEOOBAHHBIX BU/IOB, IIOCKOJIbKY
MO3BOJIAET KOMIIEHCUPOBATD ITOTEPH, BOZHUKIIIHE
B PE3YJIBTATE MOXKAPA, B3PLIBA, POHTAHUPOBAHUA
CKBA>KUHBI WJIK OOPA30BAHUS I'PUOHA,
CTUXHUHHBIX OC€ICTBUH, U Jpyrue. JOCTOMHCTBO
CTPAXOBBIX IIPOrPAMM: PACIIMPEHHOE CTPAXOBOE
MOKPBITHE, JOBEPUE I'OC3AKA3YHUKOB, JIIOOOU IIEPHO],
CTPAXOBAHUS — OT OJHOI'O MECS11A JIO Fo/ja U 60JIeE.

JJ1g cnenuain3upoOBaHHOM CAMOXOHOU TEXHUKU,
MNPUMEHAEMOU IIPU PpAbOTAX HA MECTOPOKIECHHUAX,
TAKOU KaK KOJITIOOMHIOBOE OOOPY/JOBAHIUE,
ob6opynosanue a1 I'PIT v nip., XapaKTEepHO
HAJIMYUE PAJA CIENUPUIECKHUX PUCKOB, KOTOPbIE
TIOKPBIBAIOTCA MOJIMCOM CTPAXOBAHUA HE BO
BCEX CTPAXOBBLIX KOMITAHUAX. KaK IpaBuIo, 110
JIOrOBOPY BK/II04aI0TCs pucku JTTT Ha joporax
OOBIIETO NOJIL30BAHMS, ABAPUH, CTUXUIHBIE
6€CTBUA, IPOTUBONPABHEBIE IEUCTBUA TPETHUX
s1l. HO MakCHMaJIbHBIH yIIEPO MOXET BOSHHUKHYTh
HETIOCPEACTBEHHO Ha 3Tane paboThl 060PYAOBAHUA
Ha CKBaKMHE. CTOUMMOCTBb OOOPYJOBAHHUS MOXET
MHOT'OKPATHO IIPEBLIIATH CTOUMOCTD IIACCH, HA
KOTOPOE OHO YCTAHOBJICHO, U ITPABUJIbHASA OLICHKA
PHCKOB U BEIOOP CTPAXOBOH MPOIPAMMBI SIBJISIIOTCS
BAKHBIM IIPOLIECCOM JEATEIbHOCTH KOMITAHUT
TOIIMBHO-3HEPTE€TUYECKOTI'O KOMILIEKCA.

Borpocsl Ka4eCTBEHHON CTPAXOBOM 341U THI B
Gnmkariniee BpeMs OyAyT CTAHOBUTBCS BCE Hoiee
AKTYAJIBHBIMH B CBA3U C UCIIOJIb30BAHUEM OOJIEE
CJIOXKHBIX U 60JIEE TOPOTUX TEXHOJIOTHUH, 4 TAKKE
B CBSI3U C MOABJICHUEM JIOTIOJIHUTE/ILHBIX YIPO3 U
HOBBIX HEI'ATUBHBIX PHUCKOB.

Ten.+7 (495) 737-03-30
Www.energogar ant.ru
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Your complete coilea
tubing solution.

CTES™
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We're your single-source provider, offering you reliable products to help
you succeed in your operations.

Visit us at www.nov.com/coiledtubing
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Texas Oil Tools™
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AeATENBHOCTH.

NogpobHee Ha caiiTe www.nov.com/coiledtubing
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AHKETA XYPHAJIA «BPEMA KOJTTIOBMHIA. BPEMA [Py

Pecnonoenmam 0siiu nPeoroncetvl
creoyrouue 60nPocsL:

1. B xaxom pezuone (pezuorax) pabomaem
Bawa komnarusa?

2. Kaxue pabomvt ¢ UCNONb308aHUCM 2UOKOLL
mpyobL Haubosee 60CmpedO6aHbsL 8 PeuoHe
Bawiux pabom?

3. Kaxue 6uowvt I'PI1 1cnons3)tomca 6 pezuore
pabom Baweil komnaruu?

4. Kaxue mexHon02ui Haxoosumcs 8 mperoe
COBPeMEeHH020 HePpme2a306020 cepeuca?

5. Ymo Bol cuumaeme 221a6HovimM 00CIuUNCeHuem
Baweil komnaruu 6 oonacmiu
nPopeccusHbLx mexHoI02ULL Hegphmeza306020
cepeucar

6. Karue gpaxmopsi cnocobcmasyrom, a kaxie
— npenamcmeyrom 6osiee UUuUpoKom)
pacnpocmpaneHuro npozpeccusHbLX
MEeXHON02ULL Heghme2a308020 cepeuca?

7. Hexsamia xaxux 6uooe 000pyo0o8aHs
07151 Heghmeza308020 cepBuUca OCOOeHHO
OUYMUMA HA POCCULLCKOM DbLHKe?

8. Paseumiue Kaxux mexHoI02uUil umeen
HAUuULe NePCneKmuesl 8 ONUNCALIULeM
(5—10 nem) 6yoyuiem?

The following questions were asked:

1. In which region (regions) does your
company operate?

2. What coiled tubing operations are the
most in-demand in the region of your
operation?

3. What types of fracturing are used
in the region of your company's
operations?

4. What technologies are on trend of
modern oil and gas service?

5. What do you consider the main
achievement of your company in the

[ield of advanced technologies of oil
and gas service?

6. Which factors contribute, and
which — hinder the wider spread of
advanced technologies of oil and gas
service?

7. Lack of what types of equipment for
oil and gas service is particularly
noticeable in the Russian market?

8. Development of which technologies
bas the best prospecits in the nearest
(5—10 years) future?

CumaxoB Cepreit MUXaHJI0BHY, ITIABHBIH
cnenquaauct Ib u BCP, THII-HTI]
1. Cubupckuii peruoH, 3anagHo-CubupCcKu
PEruoH, YpaJIbCKUU PETUOH, Mpaxk.
2. TIT'H, TUC, OP3, ppe3epoBaHUE, pA6OTHI C
KOMITOHOBKamu MI'PIT.
[IponmnaHTHBIE, KUCJIOTHDIE.
MTPIT ¢ THKT, 6ypenne ¢ THKT.
30-crapurinabiit MIPIT (Mongoose Technology),
SpotFrac, Refrac Ha CKBa>KUHAX JEUCTBYIOMIETO
(doHza ¢ TEXHONOruen Mongoose, 20-CTaguinHbIA
MTIPIT (Premium Port Technology).
6. CTOMMOCTH HOBBIX TEXHOJIOTUH IIPEIISITCTBYET,
TUPAKUPOBAHUE TEXHOJIOTHUH CIIOCOOCTBYET.

AR

~

8. THKT gna MI'PIT; 6ypenue ¢ THKT; noBTOpHBIE
I'PIT ¢ pa3IMYHBIMU TEXHOJIOTUAMU.

CaxapoB IMHUTPHH BUKTOPOBHY, HAYAJIBHHK
OTJEeNa PEMOHTA CKBAKHH, 000 JIYKOIJI-
Ilepmb>
1. TlepMcCKui Kpau.

2. BeIMBIB IpoOnmanTa, pa3dypusanue mypt MI'PII,
OI13.

3. IlponmaHTHBIN, KUCIOTHBIN, MI'PIT,
KOMOWHUPOBAHHBIN: IPOINMNAHT + KUCJIOTA .
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Simakov Sergey Mikhailovich, Chief

Specialist of DB and HRV, GNP-NTC

1. Siberian region, West Siberian region, Ural region,
Iraq.

2. Logging, dual injection operation, milling,
operations with multistage fracturing assemblies.

3. Proppant, acid.

4. Multistage fracturing with coiled tubing, coiled
tubing drilling.

5. 30-stages fracturing (Mongoose Technology),
SpotFrac, Refrac in producing wells with
Mongoose technology, 20-stages fracturing
(Premium Port Technology).

6. The cost of new technologies hinders, the
replication of technologies contributes.

7. -

8. Multistage fracturing with coiled tubing, coiled
tubing drilling, refracturing, different fracturing
technologies.

Sakharov Dmitry Viktorovich, Head of
Workover Department, LUKOIL-Perm LLC
1. Perm region
2. Proppant cleanout, sleeves milling, multistage
fracturing, bottomhole zone treatment.
3. Proppant, acid, multistage fracturing, combined:




I'PIT, 3BC, OIT3.

BypeHnune MHOIOCTBOJIBHBIX CKBaXuH, MI'PIL
CHoCcO6CTBYET POCT LEHBI HA HEPT,
NPENATCTBYIOT CAHKIIUU.

W R

COILED TUBING TIMES QUESTIONNAIRE

proppant + acid.

Fracturing, sidetrack drilling, bottomhole zone
treatment.

Drilling of multilateral wells, multistage fracturing.

7 = 6. Increase in the oil price contributes, sanctions
8. Pasnmuunble BuabI I'PI1, 6ypenue ynpomeHHbIX hinder.
KOHCTPYKIIMH CKBAXKIH. 7. =
8. Various types of fracturing, drilling of simplified

EpuyeHko BukTop MuxaijioBudY,
HCIIOJTHHTEABHBIH AupekTop, TOII TYJI3 PYC
1. 3anapuas Cubups.

2. ®pesepoBanue noptoB MI'PIT, nepdoparius,
TIPOMBIBKH.

3. TpaJUIIMOHHBIE, MHOTOCTAJUIHBIC.

4. —

5. EpmHCcTBEHHAas KOMHaHu4 B Poccuu u CHI,
KOTOPAasl yCIENIHO NTPOU3BeNa 9 padoT o
TexXHOJNOrnu Plug&Perf, Tpu yCIIENTHBIX pa6OTHI
MLT B MHOT'OCTBOJIbHBIX CKBAKMHAX.

6. TIpensTCTByeT HeCTaOMIbHAS (DUHAHCOBAS
CUTYAIlMs PBIHKA, IVIMHHBIE CDOKU IJIATEXKEN

well designs.

Yerchenko Viktor Mikhailovich, Executive

Director at TOP TOOLS RUS

1.
2.

Western Siberia.
Multistage fracturing ports milling, perforation,
cleanout.

3. Conventional, multi-stage.
4.
5. The only company in Russia and the CIS that has

successfully completed 9 operations with Plug &
Perf technology, three successful MLT operations
in multilateral wells.

(90-120 gHEN) 3aMENIAIOT PA3BUTUE KOMIIAHNU . 6. Unstable financial situation of the market hinders,
7. = long payment periods (90 - 120 days) slow down
8. Refrac, Plug&Perf, MLT. the development of companies.
7. -
CaouToB TuMyp PHUHATOBHY , MEHEIKED 8. Refrac, Plug&Perf, MLT.

mo npoxaazkam, Tenaris Coiled Tubes

1. 3aBoj B XbIOCTOHE. Sabitov Timur Rinatovich, Sales Manager,
2. Milling after Plug&Perf . Tenaris Coiled Tubes
3. Plug&Perf. 1. Manufactory plant in Houston.
4. BeicOKONpOYHBIE HAIeKHBIE ['T. 2. Milling after Plug&Perf.
5. Blue Coil®Technology. 3. Plug&Perf.
6. TlpensiTcTByeT GIOPOKPATHSL 4. High-strength reliable CT.
7. HapexHoro. 5. Blue Coil® Technology.
8. Texnonorwuit I'PIT, THKT. 6. Bureaucracy hinders.
7. Lack of reliable equipment.
JIo60B MuXanI AJTEKCAHIPOBUY, 8. Fracturing and coiled tubing technologies.

PYKOBOJHTEIIH IO PEATHU3IAIHUH CEPBHCHBIX

ycayr, JIlxroMmoepske»
1. Bcs Poccutickas enepaiius U 6IuKHEE

Lobov Mikhail Aleksandrovich, Head
of Service Implementation, Schlumberger

3apy6EKbE.

2. TIpoMbIBKY, (ppe3€pOBAHUE, AKTUBAIIMS IIOPTOB,

I'TITI, TIBP, CKO.

1.

All location in Russian Federation and the near
abroad.

. Cleanouts, milling, port actuation, sand-jet

3. JIioowle. perforation, explosive perforation, acid treatment.
4. MIPII ¢ Texnonoruer Premium Port. 3. Any type.
5. Komnanus «1lmomMb6epke» — JIOKOMOTHUB HOBBIX 4. Multistage fracturing with Premium Port

TEXHOJOTUM. BCe IOCTHUKEHU I HEBO3MOKHO

technology.

NEPEYUCTUTD. 5. Schlumberger is the driver of new technologies. All
6. — achievements cannot be listed.
7. - 6. —
8 - 7. -
8 -
Bbongapenko Oser HukojiaeBud, HHKEHEP
mo THKT, OO0 «EBC» Bondarenko Oleg Nikolaevich, CT Engineer,
1. 3anapxas Cubups. EWS LLC
2. IIpomeiBKH, ppeseposanue, TMC, MI'PIL 1. West Siberia
3. Cranpaprtusbie ['PIT, MI'PI1, BEBICOKOpAaCXOIHBIE 2. Cleanout, milling, logging, multistage fracturing. }
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AHKETA XYPHAJIA «BPEMA KOJTTIOBMHIA. BPEMA [Py

I'PIL

Mongoose, SpotFrac, Refrac.

Mongoose, SpotFrac, Refrac.

[IpenATCTBYET LIEHA BO3MOXKHOH OIMOKU TPU
peann3anuu NpoeKTOB.

DTO OYEHD CJIOKHBIN BOIIPOC, OH UHANUBUJYAJICH
JJIS1 KA2KJIOU TEXHOJJIOT U H.

Refrac, SpotFrac.

BbaGbymok BukTop BacuiabeBHuY, ITTaBHBIH

uHxeHep 000 bycrepaud 1>, XMAO-IOrpa

®

N OV R D =

XMAO, AHAO.

PpeszepoBanue, IPOMBIBKA U OcBoeHue, I'TIIT.
AzoTHO-nnenHsbIe I'PI1.

Mongoose, Monobore.

B nponecce.

[IpenATCTBYET CI1A60€ (PUHAHCUPOBAHUE.
OTeYeCcTBEHHBIX AHAJIOI'OB BHYTPHUCKBAKMHHOI'O
ob6opygoBaHus s paboTrsl ¢ 'HKT.

I'HKT.

IIycroBasioB Muxauj MUXauJI0OBHUY,

HHKCHEP ITO 3AKAHYHUBAHHUIO CKBAKHH,
000 «ONJI DHEPIKH>

1.

2
3.
4. PasHOnpoxoansle My Tel I'PIT; pacTBOpHUMBIE

Poccurickaa Penepanys.

ITponmaHTHBIN.

MaTE€PHUAIBL.

Pa3paboTKa 1 IPOU3BOACTBO CIIELUATBHBIX
J00aBOK JuIs neMeHTa, I'PIT, o6opynoBanue
3aKAHYUBAHUA.

Crocob6CTBYET COKPAIIEHUE JIETKOAOOBIBAEMBIX
3amacoB. [IpenaTcTByeT MOHOIIOIN3A1I A
JOOBIYH HEPTU I'OCYJAPCTBEHHBIMU
KOMITAHUAMH.

Hacocos I'PIT; 10Ka1bHOT'O OO0PYIOBAHU S
3aKaH4yuBaHus MI'PIL.

PasHonpoxopueie My Tl MI'PIT; Tpaccepsl.

Crapony6neBa Kcenusa AJIeKCaHIPOBHA,

uskeHep FHKT, JIlxromGepske»

1.
2.

N oW A

XMAO, AHAO, AcTpaxaHCKast O6/1aCTh.
ITpomsbiBky, I'TIIT, (ppesepoBaHue, OTKPBITUE/
3aKPBITUE TIOPTOB.

[IponmnaHTHbIE, A30THBIE, KUCJIOTHBIE,
nosTopHsble I'PIT,

OTKPBITHE/3AKPBITUE IIOPTOB 110 3ATPYOY.
Bcee!

IIpensaTCTBYET BBICOKAS CTOMMOCTD PAbOT.

bypenue ¢ 'HKT.

oW A

Conventional fracturing, multistage fracturing,
high-volume fracturing.

Mongoose, SpotFrac, Refrac.

Mongoose, SpotFrac, Refrac.

The price of a possible error in the implementation
of projects hinders.

This is a very complex issue; it is unique for each
technology.

Refrac, SpotFrac.

Babushok Victor Vasilievich, chief engineer

at Busterlift LLC, KHMAQO-Ugra

1.

NIV N SET N

®

Khanty-Mansi and Yamalo-Nenetskiy
Autonomous Districts.

Milling, cleanout and kick-off, sand-jet
perforation.

Nitrogen-foam fracturing.

«Mongoose», Monobore.

We are working on it.

Poor financing hinders.

There is a lack of domestic analogues of downhole
equipment for coiled tubing operations.
CT.

Pustovalov Mikhail Mikhailovich,

Completion Engineer, OIL ENERGY LLC

IANE SRS i

Russian Federation

Proppant

Flush fracturing sleeves, soluble materials.
Development and manufacture of special additives
for cementing, hydraulic fracturing, completion
equipment.

Reduction of easy-to-recover reserves contributes.
Monopoly for oil production by state-owned
companies hinders.

Lack of pumps for hydraulic fracturing and local
completion equipment for multistage fracturing.
Flush fracturing sleeves, tracers.

Starodubtseva Ksenia Aleksandrovna,

coiled tubing engineer, Schlumberger

1.

o

© N OVW A W

Khanty-Mansi and Yamalo-Nenetskiy
Autonomous Districts, Astrakhan region.
Cleanout, sand-jet perforation, milling, opening/
closing frac ports.

Proppant, nitrogen, acid, refracturing.
Opening/closing frac ports through annulus.
Everything!

High cost of operation hinders.

Coiled tubing drilling.
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Coiled tubing
[loporue apy3bs! wemsxonmonnra | 1111 CS

XypHan «Bpemsi konTiobuHra. Bpems M'PM» npocnt Bac oTBETUTL HA HECKOMNBKO BOMPOCOB

1. ®.MN.0.

2. KomnaHua/OpraHmsaums

3. [JomxHocTb

4. BkakoMm pervoHe (-ax) pabotaeT Bala komnaHus?

5. Kakue paboTbl ¢ ncnosb3oBaHUEM rMbkom Tpybbl Hanbonee BocTpeboBaHbI
B pernmoHe Bawwmx pabot?

6. Kakue Buabl P ncnonb3ytoTcsi B pernmoHe pabot Bawel komnaHmm?

7. Kakme TexHONOornmm HaxopsaTcs B TpeHae coBpeMeHHOro HECIJTeFa3OBOI'O cepBl/lca?

8. Y7o Bbl cumTaeTe rMaBHbIM AOCTMXEHMEM Balier koMnaHuM B 061acTn NporpeccuBHbIX
TEeXHONornm HegTerasoBoro cepeuca’?
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9. Kakue akTopbl CNOCOOCTBYIOT, @ Kakme — NPenaTCTBYOT Oonee Wnpokomy
pPacnpoCTpaHeHMIO NPOrPEeCCUBHBIX TEXHONOMNI HedTerasoBoro cepeuca?

10. HexBaTka Kakux BU0OB 060opyaoBaHUs Ans HedTerazoBoro cepsmca 0cobeHHO
OLLYTMMA Ha POCCUINCKOM PbIHKE?

11. Pa3BuTME KaKNX TEXHONOTUIN UMEET HauydLme NepcrneKkTBbI B bnnxaniiem
(5-10 neT) Oyaywem?

12. XoTenu 6bl Bbl nonyyaTb perynspHyto paccbiiky ¢ carita www.cttimes.org?

13. Ecnu Bbl OTBETUAN MNONOXUTENBHO Ha NPeAbIAYLLNI BONPOC, TO YKaXMTE, MOXaNyncTa,
CBOW 3NIEKTPOHHbIN agpec.

Jopozue uumamenu! Bauie yuacmue 8 0npoce noMOoIcem ICYPHaL) «Bpemsa Konmoburza» cmamas
60s1e€ UHMEPEeCHBIM U NOJIC3HBIM. Bbipexcsime, noicanyicma, anKemy,3anoinume ee, omcKanupyrime
unpuwaume no aopecy cttimes@cttimes.org 111 halina.bulyka@cttimes.org

Crmacu00, YTO HAIIUTH BPEMA JI/IA OTBETA HA HAIITH BOIIPOCHI!
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CMELMAJIbHAA TEXHUKA '
[UNA HEDTETA30BOT 0 CEPBYCA
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COBBITHE
EVENT

Top>xecTBeHHOE OTKpPbITUE
HOBOIO NPeanpPUATUS KOMMAHUK
«dHrenbccneuTpybmai» (ESTM),
KoTopoe byaeT BbinyckaTb MTHKT.

The Grand Opening of the new company
ESTM LLC, to manufacture Coiled Tubing.




COBBITHE
EVENT

TopxxecTBEHHOE OTKPbITUE
HOBOro NPeanpUATMS KOMMNaHUK
«IHrenbccneyTpybmaiw» (ESTM),
KoTopoe byaeT BbinyckaTs MHKT.

The.Grand Opening of the new company
ESTMMLC, to manufacture Coiled Tubing.
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Meponpusatne

Aartanpo-

BegeHus

Fopop, cTpaHa

OpraHusarop

CalT meponpuaTusa

MeTopgpl 60pb6bl CO CKBa>XXUHHbIMU OCNOXHEHUAMU

14-15.03.2018

NxeBck, Poccusa

000
«KOH®EPEHLI-
HE®Tb»

http://www.konferenc-neft.ru/
mart-2018g-metody-borby-so-
skvazhinnymi-oslozhneniyami

Kpyrnbiii cTon «3apeska 60koBbIx cTBONOB 2018
(36C '2018): oT 3ape3ku A0 3aKaHYMBAHUSA»

20-21.03.2018

MNepmsb, Poccna

«MNHXxeHepHas
npakTukKa»

http://glavteh.ru/conference/%D0
%B7%D0%B1%D1%81-2018/

XV cneunanmsnpoBaHHas BbicTaBka «HedTb. [a3.
SHepro 2018»

28-30.03.2018

OpeHbypr, Poccus

000 «Ypan3k-
crno»

www.uralexpo.ru

SPE/ICOTA Coiled Tubing and Well Intervention
Conference and Exhibition

27-28.03.2018

Houston, Texas,

SPE

http://www.spe.org/events/
en/2018/conference/18ctwi/home.
html

12-9 MexpervoHanbHas cneumanmM3mpoBaHHas Bbl-
ctaBka «la3. HedTb. HoBble TexHonornm — KpanHemy
CeBepy»

28-29.03.2018

HoBbii YpeHron,
Poccusa

000 «BK Cnb3k-
cno-Cepsucy, ALl
«AMAI»

http://www.ses.net.ru/index.php/
calendar/376-gaz-neft-novye-
tekhnologii-2018

Kypc TexHuyeckoro obmeHa «PaboTa cynepsaisepa
npv BypeHnm 1 KanuTanbHOM PEMOHTE CKBaXMHbI.

Capital Business

http://www.capitalbe.co.uk/
programmes/drilling-and-

8-14.04.2018 | Kanrapwu, KaHapa workover-supervisors-duties-
0Ob6s3aHHOCTY, OTBeTC;%%I:I:OCTb 1 opraHusaums Events Ltd responsibilities-and-operations-
p management-2.html?lang=ru
8-1 Mex ayHapopfHas reonoro-reodusnyeckas KoHdpe- . .
peHuus 1 BbicTaBka «CaHkT-MeTepbypr 2018. UHHOBa- | 9-12.04.2018 CaHKTPEIceJ:EGypr' EAGE http.//gggaei.lru{}ru_{icgfg(l;ences/
LMW B reoHayKax — Bpems OTKPbITUIA» DIRLCS
GLOBAL OIL&GAS ATYRAU 2017 - CeBepo-Kacnuiickas i
pervoHanbHas HedTerasoBas BbicTaBka U KOHdepeH- | 10-12.04.2018 | ATbipay, KasaxcTtaH ITECA http:/foil-gas.kz/ru/vystavka/o-

ums

vystavke

CoBpeMeHHble MeTO/bl, TEXHONOTrMW yYBeSIMYeHUs
[06bIYY 1 HeTeoTAauM NIacToB

10-14.04.2018

AbepaviH,
WoTtnaHans

Capital Business
Events

http://www.capitalbe.co.uk/
programmes/modern-methods-of-
enhanced-oil-recovery-problems-
solutions-and-perspectives.
html?lang=ru

VI MexpayHapoaHas KoHbepeHuma «<HedpTexnmmns
Poccnm n CHI»

12-13.04.2018

MockBa, Poccus

Global Business
Club Ltd

http://www.globuc.com/ru/
cispetrochemicals/

VIRDCR 2018. Kpyrnbi CTON pOCCUNCKUX OypoBbIX
NnoApPsAAYNKOB

12.04.2018

MockBa, Poccns

Rogtec Magazine

http://www.russiandrillingcontract
orsroundtable.com/ru/

MockBa, Poccusg,

HedTeras-2018 16-19.04.2018 | SKCNOUEHTP Ha AO «3KcroueHTp» http://www.neftegaz-expo.ru/
KpacHou MpecHe
HauunoHanbHbI HedTerasosbin Gopym 17-18.04.2018 | Mockea, Poccus 3KC?L%%HTP http://oilandgasforum.ru/
14-1 Hay4HO-NpaKTU4eckas KoHpepeHLMa 1 BbiCTaBka 23-27.04.2018 Anma-ATbl, EAGE http://eage.ru/ru/conferences/
«MHxxeHepHas n pygHas reogpumsmka —2018» e KasaxcTtaH detail.php?id=123
http://oilgasconference.ru/
MexayHapogHas Hay4YHo-MnpakTuyeckas KoHdepeHLms conkfﬁrer?ce/#iovren;ennye-
«CoBpeMeHHble TEXHOIOrMW KanuTanbHOro peMoHTa _ tekhnologii-kapitalnogo-
CKBaXWH U NOBbILEHNS HETeoTAauM NIacToB. 21-26.05.2018 Coum; Poccnn H® «HUTNO» remonta-skvazhin-i-povysheniya-
MepcnekTnBbI pa3BUTUA» nefteotdachi-plastov-
perspektivy-2017/
. . . Bawkunpckas
Poccuickmnm HedTerasoxmmmyecknm popym «fas. .
HedTb. TexHonorum — 2018» 22-25.05.2018 Y¢a, Poccus Blla(lcc)':;?:ao:::ﬂ http://gntexpo.ru/
Tpy6bl. Poccnsa 2018 — mexxayHapoaHas BbiCTaBKa 29.05- '\gig:_(lga'ef‘?cc:':' SKCMOLUEHTP https://expomap.ru/expo/trubyi-
TPYyOHOM NPOMBILLNEHHOCTM U TPYOONPOBOAOE 01.06.2018 KpaCHoul'Z on;CHe (LLBK) rossiya-2018/
25- AsepbariaxaHckas MexayHapoHas BbiCTaBKa U 29.05— Baxy,
KoHpepeHums «HedTb 1 las Kacnuna»/Caspian ; Jr ITE http://www.caspianoilgas.az/
Oil & Gas 2018 01.06.2018 AszepbangxaH
_ | http://www.exponet.ru/exhibitions/
e LB AL L L LS 30-31.05.2018 Tomck, Poccus Ubdap evsite by-id/oilgazto/oilgazto2018/index.
T3K-2018 napk» el
C%Mmuap-KOchepeHu,wﬂ «/MIHHOBaUWMOHHbIe pemegvm B .
obnactun KPC, MHM, THKT, BHyTpuckBaXuHHbIe paboThbl B OOO HM® «UNHTex- http://togc.info/
M CynepBan3uHI B FOPU3OHTAIbHbIX U Pa3BeTBIIEHHbIX 04-08.06.2018 Anta, Poccns CepBuc» seminary/?ELEMENT_ID=1084
CKBaXWHaX»
VI exerogHbin dopym 1 BbicTaBka «iman Hedteras» | 07-08.06.2018 | Canexapa, Poccusi Vostok Capital https://www.yamaloilandgas.com/

http://www.capitalbe.co.uk/pro-

PeMOHTHO-M30n5LMOHHble paboTbl. UHTeHcnprKaums . AbepauH, Capital Business P SN
nputoka. CoBpeMeHHble TEXHONIOMMU U peLLeHuns 17-23.06.2018 WoTtnaHauns Events géig{gﬁfﬁfxﬁg{?érfi?;m?ﬁg2::8
BocTouHbIN HedTerasoBbin hopyM. Peanmsaums HOBbIX _ BnapuBocTok, . http://www.eastrussiaoilandgas.
npoekToB BocToyHow Cnbupw 1 lansHero BocToka 04-05.07.2018 Poccusa Vostok Capital com/
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Coiled tubin

BPEMSA KOJITHOBUHIA
BPEMA Iren

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 nepunop npoBeaeHust MOAMNUCHbIX
KamMnaHun.

MHAEKC B NOANMMCHOM 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.

MuHMMaNbHas CTOMMOCTb FOJOBOW MOAMMUCKN
(3 3x3. x4 BbIN.): 13 200 pyo.
(skntoyas HAOC 10%) + cToMMoCTb AOCTaBKM.

[ns obopmneHms Noannckn Yepes pegakLmio
OTMpaBnaAnTe 3anpoc Nno 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%.

IMouerHslit pegakTop — POH Knapk (rc@cttimes.org);

r1aBHbI pegakrop - FannHa bynbika (halina.bulyka@cttimes.org);
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ApTteM MNpn6OB (artem.gribov@cttimes.org);
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