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Intervention & Coiled Tubing Association

15-a MexxayHapoaHasa Hay4HO-NpaKTu4Yeckas KoH(epeHuns
«KonTio6mHroBble TexHonoruu, NP, BHyTpuUcKBa)KMHHbIE PpaboTbI»

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

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

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

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

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

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

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

¢ Cement squeeze;
¢ Sidetracking operations, including those with

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

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

¢ HedprenpombicioBas xumus;

e ObGopyaoBaHMe, UHCTPYMEHT 1 MaTepuarbl

ansa TKPC.

and workover.
= -

KOHTAKTbI / CONTACTS:
Tel.: +7916 512 70 54,

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

www.cttconference.ru
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Homep «BpeMeHHU KOITIOOUHI'a», KOTOPBIH
BBI ICP’KUTE B PYKAX, [IEPBBII B 3TOM I'OJlY.
JKypHaj BEpeH CBOEMY TEMATUYECKOMY ITOJIIO.
B ero ¢okyce — cambl€ aKTyaJIbHbIE ACIIEKTHI
BBICOKOTEXHOJIOT'HYHOI'O HE(PTEra30BOIO
CEPBUCA, TIPEK/IE BCETO KOITIOOUHIOBBIC
TEXHOJIOI'HH, KOTOPBIE IPUOOPETAIOT BCE
OOJIBIIYIO HOIYISIPHOCTD BO BCEM MUPE.

OCHOBHOJ MaTE€PHUAI HOMEPA — 3A0YHBIH
KPYIJIBIYA CTOJN «KONTIOOMHT CEroAHs, 3aBTpa |
BCEra». B HEM IPUHAIN yYaCTUE CEMb BEAYIIUX
CHELHMAIUCTOB aBTOPUTETHEUIINX CEPBUCHBIX
koMmmaHnul Poccun u CHI, 1 MHE O4eHb XO4eTCs
CPaBHHTD UX C CEMBIO 60TaTBIPAMU U3 CKA3KU
BEJIUKOTO [TyMKUHA. DKCIEPTHI OO6CYKIAIOT
TEHJICHLIMU U IPOOJIEMBI Pa3BUTUA KOJITIOOUHI'OBBIX TEXHOJIOTUH,
OUYEPUYUBAIOT KDUTEPUHU BEIOOPA OOOPYAOBAHUS, IPUHSTHIE B
UX KOMIIAHUAX, POPMYIHUPYIOT CAMBIC BA>KHBIC IPEUMYILICCTBA
KOJITIOOMHT'OBBIX TEXHOJIOTHUH ITePeS TPAJULIMOHHBIMH, JAIOT
IIPOrHO3 PAa3BUTHUS KOJITIOOGMHIOBBIX TEXHOJIOIUH B Poccum u CHT
Ha Gnmkarmme 5—10 ner.

MeHs oyeHb 06PaJ0BAJIO, YTO MOU COOCTBEHHBIE ITPOTIHO3bI
B 3HAYUTEJIbHOM CTENEHHU COBIAJAIOT C IPOTHO3AMHU KOJUIET. 1
TOXKE CUMTAIO, YTO B CAMOM OJIMKAKIIEM OY/YIIEM, IOCKOJIBKY
CETMEHT KOJITIOOMHI'A HAIIPSAMYIO CBA3aH C cermeHToM ['PIT,
MHTEHCUBHOE passuTue noaydar I'TII npu maorocragurinom I'PIT,
pa3dypurBaHHe IOPTOB MHOrocTaguitHoro I'PIT, a Takxe
KHUCJIOTHBIA TUAPOPA3PBIB IUIACTA, UCCIEAOBAHUE
TOPU30HTAJIBHBIX CKBAKUH, B TOM YHCJIE C UCIIOIb30BAHUEM
I'HKT ¢ OonI'TOBOJIOKOHHBIM Ka6€JIeM, CTUMYJIALUA U U30JIAL U
BO/] B 'OPHU30HTAJIbHBIX CKBAKWHAX. S BEPIO B TO, YTO HA HOBBIH
YPOBEHbB BBIHJIET U 6y/1€T BOCTPEOOBAHA, HECMOTPSI HA BCE
CJIOKHOCTH U IIPErPaJibl, TEXHOJIOT U KOJITIOOMHIOBOI'O OypPEHHA.
51 cOryIaceH C BBIBOZIOM, YTO C YCIOKHEHHUEM CUCTEM 3aKAHUUBAHUS
TOPU3OHTAIBHBIX CKBAXKUH OY/IET PACTU NOTPEOHOCTD B HOBBIX
«AHTEJUIEKTYAIbHbIX> METO/AX IIPOBEJNCHUSA PEMOHTOB, 4
3HA4YUT, U B IPUMEHEHUM KOJITIOOMHI'A HA PA3JIMYHBIX 3TANAX
CTPOUTEJBCTBA U OCBOEHUS CKBAXKHH. bi1aroiapio KoJsuier 3a
UCKPEHHUI U COAECPKATEIBbHBIN PA3rOBOP 33 KPYIVIBIM CTOIOM
U HAJIEIOCh, YTO TAKHE OOCYXKIAEHUA CTAHYT TPAJULIUEH.

«BpeMst KONTIOOMHTIa» SIBICTCA €IMHCTBEHHBIM B Poccun
U3JaHUEM, KOTOPOMY IPEJOCTABIEHO IPABO IPEACTABIATD
MaT€PUAIBI ACCOLIMALINY CIICITUAIMCTOB 110 KOJITIOOUHI OBBIM
TEXHOJIOTHUSIM U BHYTPUCKBA)KMHHBIM padoTaM (ICoTA). Paj
IIPEJCTABUTD BAM B KAYECTBE I'OCTS CTAPIIETO COIIPECENATENS
poccurickoro oraeneHus ICOTA u wieHa pelakIIHOHHOTO
coseTa «Bpemenu konTioouHra» Koncranruna bypauna. Ero
IIPOrHO3 IO PA3BUTUIO POCCUICKOI'O HEPTETa30CEPBUCHOIO
PBIHKA BECbMA ONITUMUCTUYEH: <BONBITMHCTBO POCCUUCKUX
KOMIAHUI O6'bSIBUJIO CBOU IIAHBI 11O OYPEHUIO, 11O BBOJLY CKBAXKHUH
B 9KCILIYaTAIIMIO, ITO MHTEHCUpUKauy, 1o I'PIT Ha 2014 rog,.

W B cpeiHEM IO CPABHEHUIO C MPOILJIBIM I'OIOM HAOIIOAACTCS
IpUPOCT OT 15 10 25%. A HAa HEKOTOPBIX MECTOPOKACHUAX —

u 10 50%. Ha psijie MECTOPOXKAEHUH TOTPEOHOCTD BO (PI0TAX
KONTIOOUHTA U (prtoTax I'PIT Bo3pacTeT KpaTHO». OT cebs JOOABIIIO:
3HAYUT, BO3PACTET U IOTPEOHOCTD B HAIIEM >KypPHaJIE!

ITpoury 06paTuTb BHUMAaHUE HA PYOPUKY «[€XHOJIOINU».

OHAa BKJIIOYAET CTATBbU «KOJTIOOMHT — OT MHHOBAITHNHU JIO
TIOBCEAHEBHOCTH», OG0OMIAIONTYIO OIIBIT KOMIaHUU «BBT-BoCTOK>,
«[IpoBeieHrEe UHTEHCU(PUKAIUOHHBIX PA6OT HA CKBAXXUHAX C
UCIIOIB30BAHHUEM KOITIOOUHIOBOM YCTAHOBKH» OT CIICITUAJIMCTOB
«TromenHMHUrunporas» u OO0 «META», a Tax:xe «BoazaericTeue
Ha HEPTAHBIE Y I'A30BbIE 32JIEKU TEPMOJUHAMHUYECKUM
TU/IPABIUYECKUM PA3PBIBOM IIJIACTA C IIOMOIIBIO KOJITIOOUHI 2>

2. T. H. FO.A. Basmakuposa 1 MmaTepuas o nepsoii B Poccuu pabore
110 IPUMEHECHUIO CUCTEMBI 3aKaHYHUBaHU ZoneSelect™ a1
MHOT'OCTAAUHMHOIO ruipopaspuisa racra (I'PIT) komnanuu
Weatherford ¢ HMPKYJIAIIMOHHBIMH KJIATIAHAMU.

Kak Bceraa, BanemMy BHUMaHHIO IIPEJICTABIEHDI <[ IpaKTUKa»,
«O60pPYIOBAHUEY, «AHKETA», «KpacoTa MECTOPOXK/IEHUI»...

ITocnegHue ABe pyopUKU — 3TO HAIlIA C BAMU OOPATHAs CBA3b.
Kak, Blpo4deM, 1 OCHOBHBIEC MATEPHUAJIBI )KYPHAIA — KPYTJIBIF CTOJI
u «TocTb HOMEPA». MBI pa60TAEM BMECTE C BAMU U /IS BAC, JOPOTHUE
quTaTeNN. U 3TO O6CTOATENBCTBO, CJIOBHO CKA30YHAS XKUBAA BOJA,
npujaeT «BpeMeHu KOITIOOUHI'a» CHJIBL.

CJIOBO PEJAKTOPA —
)

Pon Knapr

T EDITORIAL

The issue of Coiled Tubing Times that you are holding in
your hands is the first one in this year. The magazine keeps
true to its subject matter. It focuses on priority aspects of
high-tech oilfield service and above all things on coiled
tubing technologies which become more and more
popular around the world.

The issue is primarily dedicated to the virtual round
table ‘Coiled tubing: today, tomorrow and forever’. It has
been attended by seven leading specialists from reputable
oilfield service companies in Russia and CIS and I would
very much like to compare them with the seven mighty
warriors from great Pushkin’s fairy tale. The experts
discuss the trends and challenges of the development
of coiled tubing technologies, outline the equipment
selection criteria adopted by the companies, describe
the main advantages of coiled tubing technologies
over conventional techniques, make forecasts for the
development of CT technologies in Russia and CIS for
the next 5 to 10 years.

I was very pleased to learn that my own forecasts
coincide to a significant extent with the forecasts made
by my counterparts. I also think that in the near future
due to the direct relation of the coiled tubing segment
to the hydraulic fracturing segment, we will witness
intensive development of multi-stage hydraulic fracturing,
multi-stage HF port drilling-out as well as acid hydraulic
fracturing, horizontal bore-hole surveying including using
coiled tubing with a fiber optic cable, stimulation and
isolation of water in horizontal holes. I believe that despite
all the difficulties and obstacles CT drilling technique will
rise up to a new level and will be in demand. I agree
with the opinion that with the increase of the complexity
of horizontal well completion systems there will be
more need for new ‘smart’ methods of workover and
consequently for coiled tubing technologies at various
stages of construction and testing of wells. I am thankful
to my colleagues for the sincere and informative
discussion at the round table and I am hopeful that such
discussions will become a tradition.

Coiled Tubing Times is the only publication in Russia
that is entitled to present the materials of the Intervention
and Coiled Tubing Association (ICOTA).Iam glad to
welcome our guest Mr. Konstantin Burdin, senior co-
chairperson of the Russian office of ICOTA and a member
of Coiled Tubing Times’ editorial board. His forecast of
the development of the Russian oil and gas field services
market is quite optimistic, “Most Russian companies
have already announced their 2014 plans for well drilling,
putting wells into production, stimulation and fracturing,
On average, compared with last year, there is an increase
of 10% to 15%), and up to 50% at certain fields. At a
number of fields the need for coiled tubing and hydraulic
fracturing fleet will increase several times.” On my behalf I
would add that it means the demand for our magazine will
increase!

Iwould like to draw your attention to the section named

‘Technologies.’ It contains such articles as Coiled Tubing:
From Innovation to Day-to-Day Usage, which sums up the
experience of the company BVT-Vostok, Well Stimulation
Using Coiled Tubing authored by the specialists from
TyumenNIIgiprogaz and MEGA, as well as Oil and Gas
Reservoir Stimulation by Thermodynamic Hydraulic
Fracturing Using Coiled Tubing by Yu. A. Balakirov, Doctor
of Engineering and the article about the first application
in Russia of Monobore sliding sleeves Weatherford
ZoneSelect™ frac and completion system with Monobore
sliding sleeves.

As always, for your consideration there are such
sections as Practice, Equipment, Coiled Tubing Times
Questionnaire, The Beauty of Oilfields.

The last two sections are there to ensure your feedback
as is the core of the magazine — the round table and Guest
of the Issue. We work with you and for you, dear readers.
And this, like the magic life-giving water, gives strength to
Coiled Tubing Times.

Ron Clarke
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KonTio6UHT CTAHOBUTCS BCE
OOJIbIIIE BOCTPEOOBAH

(Koppecnonoenm «BK» 6ecedyem c 21a8HbIM
mexnonozom Jenapmamenma KanumaisHozo
pemonma cxeaxcun, «IlImomﬁegn:ce», Poccus
uIlenmpanvnaaAsusn, K.B. BYPOUHBIM) ...........eeeeevunnenns 7
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KOJITOBUAHI DEMAND FOR

CTAHOBUTCHA
BCE BOJIbLUE
BOCTPEBOBAH

Koppecnonoenm xcyprana <Bpems
KoUMobUH2a» 6eced)ent ¢ 2Aa6HbIM
mexHosn020m Jenapmamernma Kanunaisvio2o
pemonma cxeaxncuH, IIlnromoepices, Poccus u
Lenmpanwsnasn A3us, K.B. Bypourvim.

beceoa npoucxooum 6 Kynyapax 14-ii
MencoynapooHol HayvHO-NPAKMULEcKOLl
KongheperuL <KonmrooUH206bLe MexXHO02UL
U BHympucKeaxcurHosle pabomaot» 30 OKmMAOPA —
2 noaobps, 20poo Mocrea.

Bypaunn KoHcranTuH BanepbeBud poauics 30 gexkadpst
1976 1. B JOHEIKOM OOIACTH.

C ormuneM OKOHYMJI TIOMEHCKHH HEPTEra30BbIN
YHUBEPCUTET IO CHENUATBHOCTH «6ypeHNE HEPTAHBIX
M I'a30BbIX CKBAKWH», cierinanusanus KPC. Tpygosyio
JEATENBHOCTD HA4Ya1 B 1999 1oy NOMOUHHUKOM Oy PUJIbIIHKA
KPC B CypryTCcKOM yIIPaBJIE€HNH ITOBBIIEHU S HEPTEOTAUN
IUIACTOB U KAIIUTAJIbHOMY PEMOHTY CKBAKWH (CYITHIT u KPC,
OAO «CypryTtHedeTeras»). Paboran MacTepoM 6prUraibl ¢
ycranoBkamu 'HKT.

B 2001 roay 6pu1 HA3HAYEH BEIYIITUM HHKEHEPOM
KpyInHeHero B POoccuu 11exa 1o peMOHTY CKBAKHH
cycranoBkamu 'HKT.

B 2003 roay samuTuiI JUCCEPTALUIO HA COUCKAHUE
CTENEHU KAHANJATA TEXHUYECKUX HAYK 1O TeMe «Pa3paboTka
U UCCIIEJJOBAHUE TEXHOIOT U M30/ISITNN 3aKOJIOHHBIX
MEPETOKOB B TOPU30OHTAIBHBIX CKBAKUHAX C IPUMEHEHUEM
THOKUX TPYO».

C 2004 ropa paboraeT B KoMmnanuu «[1limomoéepxe»,

TJIE IPOIIEJI ITyTh OT MOJIEBOI'O MHKEHEPA IO ITIABHOT'O
TexXHoJIora JlenapraMenTa KaluTaJIbHOI'O PEMOHTA
ckBaxuH. C 2000 roga aBasgeTCs HOCTOAHHBIM Y4aCTHUKOM
KoH(pepeH1InH «KOMTIOOMHTOBBIE TEXHOJIOTUN U
BHYTPUCKBAKUHHBIE PA6OTHL ABTOP 60J1ee 30 craren

110 JTAHHOM TEMATHKE.

C2014 roga — cTapuIui CONpeaceIaTeab
poccurickoro oraenenusa ICOTA.

Bpems xkoxrroomHra: KoucranTuH BajiepbeBHud,
BBI OBIITH YYACTHHKOM IIPAKTHYIECKH BCEX
koH@epeHIU <KOJITIOOHHIOBBIE TEXHOJIOTHH
M BHYTPHCKBAa KHHHBIE pAa0OTH> H B TIOMeHH,

u B MockBe. Kakue TEHIEHIIHU PA3BHTHA
xoH(bepeHH Bam 3aMmeTHBI?

KoncranTuH BypauH: C KaX/IbIM I'OJIOM
OPOJOJIKAET PACTH YUCJIO YIACTHHUKOB.

KoHnpepennus yxe JaBHO U3 (POPMATBEHOTO
MEPOIPHUATHA IPEBPATHUIIACH B KITYO OOIIEHUA

JIPY3€N U €AMHOMBIIIJIEHHHUKOB: BCE Y2KE 3HAKOMBI, Ha
OPOTSIKEHUU MHOT'HUX JIET UJIET OOMEH TEXHUYECKUMU
JOCTHUXKEHUSMU U OIIBITOM PaboT. Bozpocmuii
UHTEPEC CO CTOPOHBI 3AKA3UHUKOB XAPAKTEPUBYET
Tpenj pazsuTud peiHKa THKT. Beicouainmi ypoBeHb
3arpy3KU PECYPCOB KOMITAHUU «JIIIIoMOeprke» TAKKE
HOJATBEPIK/IAET MOBBIIIEHHBIA CIIPOC HA PBIHKE TAHHBIX

VCIIYT.

COILED TUBING
TECHNOLOGIES
IS RISING

The correspondent of Coiled Tubing Times speciks
with KV. Burdin, Senior GeoMarket Technical
Engineer, Schlumberger in Russia & Central Asia.

The interview was held outside

the 14" International Scientific and Practical
Coiled Tubing and Well Intervention Conference.
October 30™ to November Ist 2013 in Moscouw.

Konstantin Burdin
was born December 30,
1976 in the Donetsk region.
He holds a degree with
distinction from Tyumen
O&G University, in the field
of "Drilling O&G Wells and
Well Workover." In 1999
he started his professional
career as an assistant
workover driller in the
Surgut Department of Oil
Recovery Enhancement and
Well Workover. Later, he
worked as a supervisor for a
coiled tubing crew.

In 2001, he was appointed
as leading engineer of the
biggest coiled tubing well
workover department in
Russia. In 2003, he defended a dissertation for a PhD in Engineering.
The thesis was entitled “Development and Research of Behind-the-
Casing Flows Isolation Technologies with CT application.”

Dr. Burdin has worked for Schlumberger since 2004, rising
from the position of a design engineer to coiled tubing geomarket
technical engineer. He has been a regular participant at the
Conference for Coiled Tubing Technologies and Well Intervention
since 2000, and has contributed more than 30 technical papers
on the subject.

Since 2014 he is the senior co-chair of the Russian branch
of ICOTA.

Coiled Tubing Times: Mr. Burdin, you
have participated in many conferences
addressing coiled tubing and well
intervention in Tyumen and Moscow. What
development trends are you seeing?

Konstantin Burdin: Every year, the number
of participants continues to grow. Years ago,
conference became a less formal event where
like-minded people and colleagues can share
our technical achievements and experience.
The conference also has generated increased
interest among our clients, which clearly reflects
the growth of the coiled tubing services market.
Increased utilization of Schlumberger services
and solutions also confirms the growing demand
in this sector

I was somewhat surprised that the number of
regular attendees decreased while the number P
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MeHS$1 HECKOIBKO YJIUBUJIO, UTO B 3TOT Pa3 ObLIO
MEHBIIIE TE€X, KTO SBJISJICA Y4ACTHUKOM KOH(DEPEHITUHN
H4 OPOTAKEHUH PsI/IA TTIOCTICTHUX JIET, 3ATO MOSIBUIIOCH
JIOCTATOYHO MHOT'O MOJIOJIBIX JTIO/IE K HOBBIX
UHTEPECHBIX JJOKJIATYUKOB. DTO XOPOIIAs TEH/CHIIHS,
OTPAKAIOIIAsL CMEHY IIOKOJICHUHU. OTMEYy, YTO U MHOI'IE
34CJTYKEHHBIC YIACTHUKU, HBIHE 3aHUMAIOITHUE B CBOUX
KOMITAHMSIX BBICOKHE ITIOCTBI, BCE 5KE€ HAIJIU BPEMS,
4TOOBI HOCETUTH KOH(PEPEHITHIO U TOOOIIATHCS C
JIPY3bSIMH U KOJJIETAMHU.

BK: [1a, koH(pepeHIIH I CTa]Ia MECTOM BCTPEYH,
HACTOAITHUM IIPOodhecCHOHATBHBIM KIyOooM. U 3Ta
3MOIMOHAJIBHAA COCTABIAIONIAA MEPOIPHUATHA
HE MOKET HE PAJOBATh H Y4ACTHHKOB,
OPraHHU3aTOPOB. A 4TO BBI MO’KeTe CKa3aTh
00 UHTE/UICKTYAJIHHOM COCTABJISIFOIIEE
KoH@epeHITHuu?

K.B.: KoHpepeHnus crana rasHbeIM B Poccun
MECTOM JIJI1 OOMEHA MHEHUSAMU: TEMU TEXHUYECKUMHU
HOBUHKAMU, TEMH TEHJICHIIUAMU PA3BUTUA
NPUMEHEHMN KOJNTIOOMHI' A, KOTOPBIE B HACTOSAIIEE BPEMSA
06PA30BAJIMCH HA PBIHKE.

BoT OCHOBHBIE BEKTOPBL:

1. BypHO pa3BUBAIOIINICA CEPBUC MHOI'OCTAJUMHOIO
I'PTT (B 4aCTHOCTH, IPUMEHEHHE KONTIOOMHIA
COBMECTHO C 3aKaHUYMBAHUEM [IJIs1 MHOTOCTATUITHOTO
I'PT1, B KOTOPOM CKOMOMHHUPOBAHBI
IrUIponecKoCcTpyiinag nepgopaumsd (ITIIT), ouncrka
CKBAKUHBI U OCBOEHHE CKBA’KHUHBI A30TOM, JIMOO
¢dpeseposanue ¢ THKT B ciryyae ¢ IpUMEHEHUEM
MHOI'OCTAIMMHBIX KOMIIOHOBOK). B 9TOM
HAIIPABJIEHUH XOPOIIO CEOA 3aPEKOMEHIOBAIIA
paspadboranHag komanuei «Ilnmomoepxe»
Texnonorus I'TIIT u I'PIT AbrasiFRAC". brarogaps
IIPUMEHEHUIO 9TON TEXHOJIOIMH 3AKA34YHK ITOJTy4aeT
TTOJIHOIIPOXOJJHOE 3aKAHYUBAHUE CKBAKUHBI O€3
M3MEHEHUIT BHYTPEHHETO AUAMETPA B OTIIMYUE OT
KOMIIOHOBOK MI'PIL.

2. Pagsurne cepsuca I'OU (reopusnueckux
UCCIEJOBAHWN) CKBAKUH U ITOJTYYEHUE TAHHDBIX B
T'OPU3OHTAJIBHBIX CKBAKMHAX. BE3YCIOBHO, 3/1€Ch
6€3 KOJITIOOMHI'A HE OOOUTHCH, U BECh APCEHAII
TexHosoruu o I'®M ¢ 'HKT, uMeromurics y
KomIaHuu JIlmoMobeprke», yKe IIPEeACTABIEH Ha
POCCUICKOM PBIHKE. CPEIN OCHOBHBIX:

* YHUKAJIbHAs reO(pU3NIECKas I'OJIOBKA Vantage”,
KOTOPAas IIO3BOJISIET IIPOBOJUTH O€CIIEPEOOMHYIO
padory c npubopamu I'OY, 6marogaps
MOJTy/TBHOMY UCIIOJTHEHHIO, ABTOMATHYECKOMY
KOH(UT'YPHUPOBAHUIO U TTIOTHOTIPOXOHOMY CEYCHHUIO;

* NpPUOOPHBIN KOMILIEKC FSI* 717151 reo(pr3nYecKnux
HUCCAEA0BAHUI MHOIO(A3HOI'O IIOTOKA B
SKCHHYHTZILU/IOHHI)IX FOpI/IBOHTZHbeIX M HAKJIOHHBIX
CKBAKHMHAX;

e JIMHENKA TexHoJorul ACTive, KOTOpBIE HO3BOJISIOT
HCIIOJIb30BATh 3A00MHBIC JAHHBIE, TOJTYYCHHBIE B
PEXUME peasIbHOIO BPEMEHH, 17151 CBOEBPEMEHHOT'O
4AHAJIN3A U YIYYIICHUS KA4€CTBA IIPOBEJCHHU S
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of young and interesting speakers significantly
increased. This is a positive shift, reflecting the
changing demographics in our society. I noted
that many honorary attendees who today occupy
high-level positions still find time to attend the
conference.

CTT: Yes, the conference has become a
meeting place and a real professional club.
This emotional component of the event is
good for the participants and organizers.
What can you say about the technical part of
the conference?

K.B.: The conference became a major place
in Russia for the exchange of views on technical
innovations and emerging coiled tubing
applications, which are currently available in
market.

Here are the main drivers:

1. Multi-stage fracturing (MSF) is developing
rapidly. For these applications, coiled
tubing is used for perforating in abrasive
environments, well cleanouts and nitrogen
kick-offs or milling in multi-stage completion
applications. In that regard, the Schlumberger
AbrasiFRAC" technology has proved to be
effective. Using this technology, customers
can achieve full wellbore completion in
opposite to MSF completion.
2. Development of logging services and
transmission of data from the bottom of
horizontal wells. Of course, those services
cannot be done without coiled tubing, and
full range of Schlumberger logging-with-
coiled tubing technologies is already being
used by operators in Russia. The technologies
include:
The Vantage®, modular CT Logging Head
System that is designed to standardize e-line
coiled tubing connectivity and increased
reliability through its modular plug-and-play
connections and flow-through capability
The Flow Scanner Imager FSI", horizontal
and deviated well production logging system
which make unique, direct measurements
by using sensors in direct contact with the
phases;
The ACTive, Family of Live Downhole
Coiled Tubing Services which uses real-time
downhole measurements to interpret and
optimize treatments while they are still in
progress giving the opportunity to monitor
and evaluate job progress, and intervene with
one trip in the hole.
3. The seminar held prior to the beginning
of the conference, addressed the intensive
development of various services, including
tools for fishing operations, milling during
MSF and installation of isolation packers for



TPAJUIMOHHBIX BU/I0B paboT ¢ THKT.

3. Ha ceMuHape, npeBapsiBIieM KOHPEPEHITUIO, ObLIO
OTMEYEHO HHTEHCUBHOE PA3BUTHE PA3TMYHBIX
cepsucos 'HKT, B TOM 4HC/IE HHCTPYMEHTAIBHOTO
CEPBHUCA JIOBUJIBHBIX ONEPALNH, (DPEIEPOBAHUE TPU
MTI'PII, yCTaHOBKA OTCEKAIOIINX ITAKEPOB — OTKPBLITUE/
3akpberTue MydT MI'PIT. Eciiu paHsbIie Takue paboThl
BBITTOJIHSIIMCD IO OOJBIIEN YACTU T€O(PUBUKAMH,

TO TENEPBD, C PA3BUTHUEM PBIHKA TOPHU3OHTAJIbHBIX
CKBA)KMH W MHOTOCTATUIHOTO I'PIT, KOMTIOOWHT
CTAaHOBUTCSI HE3AMEHUMBIM.

BK: Bl O94€pTHIH OCHOBHBIC TPEH/IbI PA3BHTHS
BBICOKHX He(DTE€CEpPBHCHBIX TEXHOJIOTHH, HO
HE YIIOMSHYJIH O KOJITIOOMHTOBOM OypPEeHHH.
Byzaer au, mo BamreMy MHEHHIO, PA3BHBATBCS
3Ta TexXHoJoruA? Beap moTpeGHOCTS B 3ape3Ke
OOKOBFIX CTBOJIOB O9€HB BBFICOKA.

K.B.: DTO KOMIIJIEKCHBIN BOIIPOC. Be3ycnoBHO, 3T
TEXHOJIOT U €llle Oy/IeT BOCTPEOOBAHA U, 5 IYMAIO, B
Poccun B TOM 4mcie. B 4aCTHOCTH, C pa3BUTHEM Oy PEHUSA
Ha O2’KEHOBCKOI CBUTE U JIPYTUX TPYAHOU3BIEKAEMBIX
pecypcax. I[To Bcer BUIMMOCTH, B OJIMKANIINE I'O/IbI
PBIHOK BEPHETCS K 9TOMY BOIIPOCY.

BK: 3auemMm ke KJaTh TaK Joaro? Ilouemy
KOJITIOOMHI'OBOE OypeHHEe HE PA3BHBAETC CeHUaCc?

K.B.: ITo oueHb IpOoCThIM NIpUuYuHaM. B Poccuu K
HACTOAMIEMY MOMEHTY JJAHHYIO TEXHOJIOTHIO YCIENTHO
OCBOWJIA TOJIBKO OJTHA KOMITAHMA. TaM paboTaIoT C
KOMOHMHUPOBAHHBIMH CTAHKAMH, KOTOPBIX Y IPYTUX
CEPBUCHBIX KOMITAHUI HET B Poccun. YTOOBI 3aBECTH
TAKOW CTAHOK, HY’KHbI MHBECTULIAH. 111 IPUBJICYCHUA
MOIOOHBIX MTHBECTUILIUHI HEOOXOIUM 34KA3 OT HATITUX
YBA’KAEMBIX 3AKA3YUKOB Ha ONPEJIEJIEHHOE KOJIMYECTBO
CKBAKHH, TAK KaK IIPHOOPETATHh OOOPYIOBAHUE JJIs1
OJJHOM-/IBYX CKBA’KWH S3KOHOMUYECKU HELETIECOOOPAZHO.
A C ApYyro¥ CTOPOHBI, A IIPEKPACHO TOHUMAIO
34K4A3YUKOB, KOTOPBIE HE TOTOBBI ITOAIIUCHIBATD GOJIBIION
WHBECTUILIMOHHBIA ITIPOEKT, ECJIU OHU HE YBEPEHBIL, YTO
T4 TEXHOJIOTUA OYAET pab0OTATh, YTO OHA OIIPAB/IACT
ce0s1 IKOHOMUYECKH. TaK 4TO y JIAHHOT'O BOIIPOCA JIBE
COCTABJIAIONINE: HETOTOBHOCTD 3AKA3YNKA IIPEAOCTABUTD
OO0JIBIION OOBEM PAOOT Y HETOTOBHOCTB CEPBUCHBIX
KOMIIAHUH MHBECTUPOBATD 6€3 rapaHTuil. IToka 310
OCHOBHBIE 6APbEPHI HA ITYTH PA3BUTHS KOJITIOOMHI'OBOI'O
Oypenus B Poccun.

BK: A C TEXHOJIOTHYE€CKOM TOUYKH 3PEHUA?

K.B.: C TEXHOJIOTMYECKOM TOUKU 3PEHUSI HEOOXOJUMO
OTMETHUTD, YTO IAHHOE HAIIPABJICHUE IPHMEHEHUSA
KOJITIOOMHI'A HE CTOUT HA MECTE, UJIET ITIOCTOSHHOE
passuTue TeXHONOrui. Komnanus «lmomoepxe»
MIPEIATAET P, IIEPEJTOBBIX TEXHOJIOIMYECKUX PEIIEHNH,
K TOMY K€ BJIMBIIUECS B HAIIIH PSIbI TAKHME KOMIIAHUH,
Kak SMITH, M-I SWACO, «Painyc-CepBHC», TO3BOJISIOT
MIPEJIOKUTD B 3TOM HAIIPABJIECHUH ITOTHOCTBIO
WHTETPUPOBAHHOE PEMIEHUE, YTO HA3BIBACTCS, TTO]]
K104, ECTECTBEHHO, /IS KAKJ0TO MECTOPOXKCHHU S
HEOOXOMMO IIPOU3BECTHU T.H. feasibility study — 4

opening/closing MSF ports. Previously, such
services were mainly provided by wireline.
Now, with the growth of the horizontal
drilling and multi-stage fracturing markets,
coiled tubing has become indispensable.

CTT: You have outlined the main trends
in the development of high-tech oilfield
solutions, but did not mention coiled
tubing drilling. In your opinion, will this
technology continue being developed,
especially considering that the need for
sidetracking is very high?

K.B.: This is a complex question. Of course,
this technology is still in demand globally,
including Russia. This can be linked to the
development of Bazhenov formation and other
unconventional resources. In the coming years,
I believe the market will return to this
technology as a viable solution.

CTT: Why wait so long? Why is coiled
tubing drilling not developing in Russia
today?

K.B.: The answer is simple. So far in
Russia, the technology has been successfully
implemented by one company that is working
with combined units that other companies
in Russia currently don’t have. Investment
is needed for the manufacturing or import
of specialized coiled tubing units. To attract
investment, the manufacturers of these products
need guarantees for a minimum number of
well applications from operators. On the other
hand, it is quite understandable when customers
are not ready to sign off on a large investment
project if they are unsure the technology will
work and/or justify the costs. So, there two sides
of the issue: customers are not ready to commit
to large-scale projects, and service companies
are not ready to invest without guarantees.
These are the main barriers to the development
of coiled tubing drilling in Russia.

CTT: What about the technological point
of view?

K.B.: From a technological standpoint, it
should be noted that coiled tubing drilling
technology is constantly developing.
Schlumberger offers a number of advanced
technological solutions. Recent acquisitions
over the past few years by Schlumberger of
companies as Smith Bits, M-I SWACO and
Radius-Service-, have complemented our
portfolio and allow us to offer truly fully-
integrated solutions. Of course, feasibility studies
should be done for each field to determine
whether underbalanced drilling or Coiled
Tubing Drilling are viable. The time required to
complete a project evaluation — encompassing p
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OIIPEJIE/IUTD, MOXKET TN OYPEHUE HA JIEIPECCUU UIIN
OypeHHe C KONTIOOMHI'OM OBITh PEAJIM30BAHO B JAHHBIX
YCJIOBHAX. BDEMEHHBIE 3aTPATHI HA HOJTHOLIEHHYIO
MPOEKTHYIO OLIEHKY — OT I'€OJIOTUH, TEXHUUECKON
BBITTOJTHUMOCTH JIO S3KOHOMUYECKOI LIEIECOOOPA3HOCTH —
MOTYT COCTABHTB JIO OJJHOT'O IO/, U IOAOOHAS

OIIEHKA CONPSIKEHA C ONPEJETIEHHBIMH 3ATPATAMU.
OIHAKO 3TO 00I3ATEIbHAS YACTD JIJISI BCEX

MIPOEKTOB, IPEXK/E UEM OyJIET IPUHATO PELICHUE O
LENECOOO6PAZHOCTU BHEAPEHUA JAHHOT'O BUJJA CEPBUCA.

BK: Komnanus:a JIIL1roMOep:xe» — O HMH U3
0€eCCIIOPHBIX MHPOBBIX IH/IEPOB HE(PTETra30BOTO
cepBuca. KakoBa IOJIUTHUKA KOMIIAHUM B
PACKPBITHH TEXHOJIOTHIECKOH HHPOPpMATTHI?
ToToBsl i BeI M Baniu KOJIJIErH HECTH 3HAHH A B
Maccer?

K.B.: besycnoBHO, koMmnanus «lmomobepxe»
UHBECTHUPYET B PA3PAOOTKY HOBBIX TEXHOJIOTUIL
KOJIOCCAJIBHBIE CPEJCTBA, U B HAIIPABIEHUH
KOJITIOOMHI'A MBI €KET'OJJHO IIPEJICTABIISIEM PSi/]
HOBENIINX TEXHONOTUNA. C TOYKH 3pEHUA HUH(POPMALTUHN
O PE3YNBTATAX HAIIEH PAOOTHI Mbl A0COJIIOTHO
OTKPBITHI, MbI IIOKA3bIBAEM HAIIU JIOCTHKCHU S, YCIIEXH,
pa3paboTKu. ECTECTBEHHO, TOJILKO B OIPEIECIEHHOMN
CTETIEHH, T.€. BCEX JIETAJIEN HOY-XAy CErOJJHA HUKTO HE
DPACKPBIBACT.

BK: A 910 BBI MOZKeT€ CKa32Th 00 OCHOBHBIX
3aKa3YHKaAX yCIIYT POCCHECKOIO He(pTEeCEepBHCHOT'O
pBIHKA?

K.B.: C 3TOI1 TOYKH 3PEHUS PBIHOK BCE OOJIee
MOHOIIOJIM3UPYETCA. BE3yCIOBHBIM JINZIEPOM IO
npussiecdeHUIo yeayr THKT saBasioTcst KpyITHEHIIINE
HePTEra30BbIE KOMITAHUH. AKTUBHO PAa3BUBAETCA
JIOCTATOYHO HOBBIH JIJII POCCUM CETMEHT PBIHKA YCIIYT
c'HKT — onepanyy Ha MOPCKUX IIATHOPMAX.

Ho B 1e71I0M PBIHOK BCE OOBIIE MOHOIIOJIU3UPYETCH,
MOATBEPKIEHHUEM YETO ABJIAETCA YCJIOKHEHUE
TEHJIEPHOTO Nporecca. Tak, 3aBO3UTH HOBBIE TEXHOJIOI'MHU
B Poccuio n BHEAPATD UX CTAHOBUTCSA BCE CJIOKHEE.

BK: 3aka34HK HE XO4€T PUCKOBATH?

K.B.: Kak 1 BCE€ B COBPEMEHHOM MHPE, 3AKA3YNKU
CYMTAIOT IEHBI'U, U €CIIN OT BAIIEN TEXHOJIOI MU HET
YBEJIMYEHHA I€ONTA CKBAKHUHBI, COKPAIIEHNA BDEMEHU
€€ PEMOHT4, TO HET CMBIC/IA BHEAPATD e€. M caMmbIM
JIEMCTBEHHBIM METOJIOM 3/IECh SIBJISICTCS IposeaeHue OITP
(OIBITHO-IIPOMBIIIJIEHHBIX PA60T), KAK, HAIIPUMEP, ObLIO
C TEXHOJIOTUEH MHOTOCTAaAUHHOTrO I'PIT /17151 GOKOBBIX
T'OPU3OHTAIBHBIX CTBOJIOB AbrasiFRAC". IIpoBeicHHbIE
OITP nnoKazaiu, 4To TEXHOIOI' M PA6OTACT, IPUHOCHUT
peanbHBIN Pe3yabTat. CerofHA JaHHAA TEXHOIOTHUA
y2Ke IIPUMEHAETCA OOJIEE ABYX JIET U 3AHUMAET
CBOIO HUIITY B TEXHOJIOI'UAX 3aKaHunBanus ¢ MI'PIT.
bes3ycaoBHO, CyIIeCTBYET ONPEACIIEHHBIN KOHCEPBATHU3M
3aKAa34YMKOB B IIPUHATHH HOBBIX TEXHOJIOI'MI B Poccuy,
HO OH OO'BSICHSIETCS CYLIECTBYIOIIMMU TCHICPHBIMU
IPOLEyPAMU U PAMKAMHU 3AIJIAHUPOBAHHBIX
WMHBECTUILIMMI HA HOBBIE TEXHOJIOTUH.
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geological, technical and economic feasibility —
can take upwards of one year, and involve
significant costs. This is a mandatory aspect

of all projects before making a decision on
whether these types of services are applicable
or not.

CTT: Schlumberger is a global leader in the
oilfield services sector. What is the policy
of the company to disclose technological
information? Are you and your colleagues
responsible for delivering information to
the Industry?

K.B.: Schlumberger invests huge funds in
new technology investment, and every year we
bring new Coiled Tubing related products to the
market place, we are open to show results of
our work, our achievements, successes and new
developments and one way we share this with
the industry is by active participation in industry
technical papers. Naturally, to a certain extent,
no company reveals all the secrets of new
technology today.

CTT: What can you say about your key
Russian oilfield services customers?

K.B.: From this perspective, the market
has become increasingly monopolized. The
undisputed leader in usage of coiled tubing
services is biggest operators. Relatively new
for Russia, is the rapid development of the
offshore coiled tubing market which brings
its own challenges and opportunities. But in
general this change has commoditized the
marketplace which is seen in the bidding of all
contracts making it more difficult to introduce
and implement new technologies in Russia.
Therefore, it is becoming more difficult to
deliver some new technologies in Russia and
implement them here.

CTT: Why don’t customers want to take
additional risks?

K.B.: Today, customers tend to focus on
reducing operational costs. If a new technology
does not directly enhance well production
or reduce time, it does not make sense to
implement it. Here, the most effective method
is to conduct field tests, which was the case
with the multi-stage fracturing technology for
horizontal sidetracks, AbrasiFRAC". Conducting
that field work showed that the technology
works and brings real results. Today, this
technology has been used for more than two
years and is playing a significant role in MSF
completion technology. The conservatism
among customers to adopt new technologies
in Russia also can be explained by the existing
tender procedures and the scope of the planned
investment in new technologies.



BK: Kakue KpUTEPHH OTOOPA 000PYIOBAHH
y Bac cymecrByro1? I'OTOBA I KOMIIAHUA
JIlmroMoep:ke> paboTaTh HA 000PYJOBAHHH
HE OY€Hb U3BECTHBIX IIPOHU3BOSHTEICH?

K.B.: Komnanwus J1lmomMoepxke» paboTacT Co
CKBKUHAMH, IPUHAJJICIKAITHUMHU 3aKA34HUKY, K TOMY K€
apysromuMucs OIIO (OracHbIMU IPOU3BOACTBEHHBIMU
O6'BEKTAMMN), 1 MBI HE TOTOBBI PUCKOBATb, UCIIOJIb3YS
KAKOE-JIMOO HEOIIPOOUPOBAHHOE MJIU MAJIOHAJIEKHOE
060pYAOBAHUE. DTU PUCKU OYEHD BBICOKHE,
JOPOroCTOAIUE, [IO3TOMY Y HAC CYIIECTBYET OJHA U3
CaMBIX CTPOT'UX CUCTEM BIOOPA CYOIIOAPATINKOB WIH
MHOCTABIIUKOB OO0OPYAOBAHUSA. DTO JJOCTATOYHO CJIOKHAS
cucTeMa OTo0opa, TECTUPOBAHUS. C HAMHU PA60TAIOT, KAK
MPABHJIO, YKE 3APEKOMEH/JOBABIIIHNE CEO TOCTABIIUKU,
XOTA B IPUHIIUTIE IO HEKOTOPBIM HATIPABJIEHHUAM MBI
paboTaeM U C JIOKAJIbHBIMU ITOCTABINUKAMU. Hanpumep,
O ONPEAECTIEHHOMY ITOA3EMHOMY OOOPYIOBAHHIO —

C POCCUUCKHUMU OCTABIIUKAMHU, HO OHH IIPOILIN YePE3
HAIITy CUCTEMY OTOOPA. KpOMe TOro, B COCTaB KOMITAHUU
«lnmoMb6epske» 34 MOCJIETHUE 2—3 I'Ofid BOIIIO
HECKOJIBKO KPYIIHBIX POCCUNCKHX IIPOU3BOAUTEIICH
060pyAoBaHUA. B 9acTHOCTH, KOMITAHUA «Pagnyc-
CepBUC», KOTOPAA ABIACTCA JIMACPOM Hd POCCUUCKOM
PBIHKE ITO IPOU3BO/CTBY BUHTOBBIX 3A100MHBIX
JBUT'ATEJIEN, CTAIA CTPYKTYPHBIM OAPA3ICICHUEM
Kommanuu «Ilmombep:xe». B Poccum 1 HE TONBKO MBI
ucnonb3yem B3/ mpousBoacTBa 3TOM KOMITAHNH.

BK: A 9T0 GBI BBI CKA32/TH O POCCHMCKHUX
HEKPYIITHBIX CEPBHCHBIX KOMIIAaHUAX? Kak oHu
PAa3BHBAIOTCA HA COBPEMEHHOM dTaIe?

K.B.: Ecii roBOpUTB 06 OTEYECTBECHHBIX CEPBUCHBIX
KOMITAHHUAX, KOTOPBIE IO CYyTH JIE€JIA ABIAIOTCSA HAITUMU
KOHKYPEHTAMH, TO CJIEAYET OTMETHUTD, YTO 34 HOCIEHHE
2—310/1a 3T KOMIIAHUHU 34BUJIU O CEOE, OKPEILIN,
Habpau 060POTHL, U 51 YBEPEH, YTO B OIMKAIIEM
OyAyILIEM OHHU ITPOJOJIKAT PA3BUTHE. [1a, OHM BEAYT ITOKA
HEBBICOKYIO LIEHOBYIO IIOJIMTHKY, OEPYT TE€ OOBEMBI,
KOTOPBIE HAM HE COBCEM YJJOOHBI, — I10 JIOKAJILHOMY
MNPUHIIUAITY UJIM SKOHOMHUYECKHUM COOOPAKEHUAM.
bBepsack 32 mpoCThIE ONEPAIIUH, KOTOPBIE CIIOCOOHA
BBITIOJIHUTD JIIOOA4 KOMITAHWSA, OHU 34 TIOCJIETHUE J1BA
rojia HAOPaAINCh OIBITA M CENYAC yIKE BBIXOAAT KaK
H4 reOpU3NYECKUI CEPBUC, TAK U HA (PPE3EPOBAHUE C
KOJNTIOOMHIOM. M HEKPYITHBIMM MHOTHE U3 HUX HA3BATb
HEJIb351 — HEKOTOPBIE, K IIPUMEPY, UMEIOT 8 (PII0TOB
KOJITIOOWHI'A U B OJIMPKAMIIIEE BPEMsI COOUPAIOTCS
WX KOJIMYECTBO €IIIE YBEJIMYUTb. 5 IyMAIO, 4TO
POCCUHCKUX CEPBUCHDBIX KOMITAHUU, OTIEPUPYIOIIUX
KOJITIOOUHI'OM, XOPOIINE NIEPCIIEKTUBDI 151 PA3BUTHAL.

BK: ITo kakoMy IPHHITHITY BEI BEIOHpaeTe
orpaciaessie CMH 1 MEPONIPHUATHA AJLA
IIPOBENEHHA HAeH Banies KOMIIAaHHH B >KU3HB?

K.B.: [Ipeacrasienne HOBbIX TEXHOJIOTNH, KAK
IIPABUJIO, IPOUCXONT HA KPYITHBIX MU POBBIX
BBICTABKAX U KOH(PEPEHIUAX. YTO KACAETCA HALIETO
IIPHUCYTCTBUSA B POCCUUCKNX CMU, TOBOPs O CEPBUCAX
I'HKT, MBI pabOTAEM IIPEK/IC BCETO C BAMU KAK

CTT: What are the criteria Schlumberger
uses for selecting equipment Do you
use equipment from local or unknown
manufacturers?

K.B.: Schlumberger works in a hazardous
facilities environment, with wells belonging to
the customer, and we do not want to risk using
unproved or unreliable equipment. Because
we operate in a high-risk, high-cost industry,
we have one of the most rigorous systems
of selecting subcontractors and equipment
suppliers. This is a very complicated selection
and testing process. We work with already-
proven suppliers, although in some areas we are
working with local suppliers as well. For example,
we use some Russian downhole equipment,
but in that case the suppliers had to go through
our selection system without exception.
Moreover, during last 2—3 years several major
Russian manufacturers joined Schlumberger.
For example, Radius-Service, a leader in the
Russian market in the production of downhole
drilling motors, has become a business unit of
Schlumberger. Thus in Russia, we use our own
locally-produced downhole motors.

CTT: And what would you say about
medium-sized service companies in Russia?
How are they developing today?

K.B.: Local service companies are, in fact, our
competition. It should be noted that over the
past 2—3 years, these companies were developing
rapidly, and I am sure that growth trend will
be realized in near future. Today, they offer low
pricing, taking those volumes that we are not
comfortable to work with for economic reasons.
By embracing the simpler operations that can
be performed by any company, the firms have,
within the past two years, gained experience
and now are moving to coiled tubing logging
services, and coiled tubing milling. Many of
these businesses can no longer be called small
companies, as they have as many as 8 coiled
tubing fleets with an increasing number of units.
I think that the Russian CT service companies
have good development prospects.

CTT: On what basis do you select media
and industry events for your company's new
product and service announcement?

K.B.: New technology launches are typically
made at global industry conference and
exhibitions. Here in Russia when discussing
coiled tubing, we work primarily with Coiled
Tubing Times, as well as with the Eurasia Oil
& Gas Journal. We participate in a number of
Conferences and Exhibitors both globally and
regionally here in Russia as well as making
significant contributions to industry technical
papers such as the Society of Petroleum 3
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OpPO(MUIBHBIM U3/IaHUEM, TaKXKe ¢ Oil&Gas Journal.
MBpI HOCENTAEM PSIJ] TEMATUYECKUX BEICTABOK, BHOCUM
BECOMBIU BKJI4/J1 B MeponpuaTus SPE, rie HoKa3pIlBaem
CBOU MOCJIEJHUE TOCTHKEHUS.

BK: XoT1enocs 6b1 yeasrmars Banru
KOHCTPYKTHBHBIC MIOKEJIAHHA HAIIEMY Ky PHATY.

K.B.: XKypnas «BpeMs KONTIOOUHT 2> B IPHUHITUTIE
BOILJIOTHUJI BCE MOU IPEBIYITNE OXKETAHMU . PaHbIie
MHE, KaK UTHXKEHEPY, HEIOCTABAJIO B BameM xxypHase
TEXHUYECKON «HAYUHKU», 4 TENEPD 51 C UTHTEPECOM
YUTAIO B HEM MAaTEPHAJIBI OO ONBITE HAMMUX «KOJLJIET»,
O NOTPEOHOCTAX 3dKA34YMKOB. ECTh XOpOIINE CTAThH
06 YHUKAJIbHBIX PA60TaX. 13 NOXKETAHNH — XOTEJIOCh
OBl BUJIETh CTATUCTUKY PA3BUTUS KOITIOOMHI'A,
B YACTHOCTH, JUHAMUKY POCTA KOTUYECTBA
KOJNTIOOMHI'OBBIX YCTAHOBOK.

BK: ITocTapaemcsa ydecTb Bame nnoskenanue,
KoncranTuH BajiepseBud. A Kak Bam Bugarca
OCHOBHBIE TEHIEHITHH PA3BUTHA POCCHHCKOTO
HedTera3zocepBHCHOTO PHIHKA?

K.B.: TeHicHIIMM UHTEPECHBIE. BOIBITNMHCTBO
POCCUIICKHX KOMITAHUH OO'bSIBUJIO CBOU IJIAHBI I1O
OYPEHHIO, TTO BBOJIY CKBAKMH B KCILIYATAIIHIO, IO
uHTeHcupuKanuu, no I'PITHa 2014 rox. 1 B cpeiHeM,
O CPABHEHUIO C IIPOIIBIM I'OJIOM, HAOIIOJAETCS
npupoct ot 10 go 15%. I1o paay HallpaBICHUH, TAKUX
KaK CTPOUTEIBCTBO IT'OPU3OHTAIBHBIX CKBAKMH 1 MI'PIT,
Ha HEKOTOPBIX MECTOPOXKIACHUAX — U 10 50%. IToaTOMy
HOTPEO6HOCTD BO (P10TAX KONTIOOUHTIA U pstoTax I'PI1
pacrert. B 2013 rogy Ha pOCCUUCKUIT PBIHOK OBLIIO
BBIBE/ICHO MOPSAJIKA 14 HOBBIX (PJIOTOB KOITIOOMHI'A.

Ho TeM He MeHee 9TOIM EMKOCTU YCTAHOBOK yKe
HEJIOCTATOYHO, YTOOBI IIEPEKPBITh OO'BEMBL

B 2014 ropny, €cay HE NU3MEHSTC OU3HEC-TIJIAHbI
KOMIIAHHH-ONEPATOPOB, Oy/1eT HAOMIOAAThCS Je(PUITUT
YCTAHOBOK KOJITIOOUHI'A. DTO TEH/ICHIUS OIVKAUIIETO
BPEMEHU, ECJIN, KOHEYHO, HE IIPOU3OUJET KAKUX-TTMOO
KPU3HUCHBIX CUTYAIIHI.

BK: Bcero HeCKOJIBKO JIET Ha3a/J Bl rOBOpHIIH,
9TO PHIHOK KOJTIOOHHI'A IEPEHACHIINECH.

K.B.: Tak 1 66110 B iepuog kpusuca 2008 roga. 3a ns1hb
JIET PBIHOK CUJIBHO U3MEHWIICA. B HU3KOIIPO(MHIBHOM
CETMEHTE KOHKYPEHIIUA COXPAHAETCA HA BBICOKOM
YPOBHE, OJJHAKO HA 60JI€E CJIOKHBIX ONEPAIUAX
Ha6JIIOA€TCs IE(PULIUT PECYPCOB. B HECKOJIBKO pa3
BBIPOC OO'bEM OYPEHUS TOPUZOHTAJIBHBIX CKBAKHH.
NHTEHCUBHO PAa3BUBAETCA PHIHOK MHOTI'OCTAJUITHOI'O
I'PIT, a 3T2 TEXHOJIOI' WS TAK UJIM MHAYE TPEOyeT
NPUMEHEHMA KOJITIOOMHTA. [T03TOMY B LI€JIOM
KOJITIOOMHI CTAJ1 HAMHOI'O OOJIBIIIE BOCTPEOOBAH. ©

Bea 6eceny I'asinua Bybika, <BpeMs KOJITIOOHHIA»

TIpumeuanue. * Mapka komnanuu «[Ilmombepike».
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Engineers, where our latest achievements are
discussed and shared with the Coiled Tubing
industry.

CTT: We would like to hear constructive
suggestions for our journal.

K.B.: “Coiled Tubing Times” has fulfilled all
my previous requests. Previously, as an engineer,
I was looking for more technical content in your
journal, and now I read with interest, articles
on the experience of our colleagues, and the
needs of customers. There are good articles
about unique operations. Still, I would like to
see statistics about coiled tubing development
in your journal, in particular the dynamics of
growth in the number of coiled tubing units
operating in Russia.

CTT: We will try to accommodate your
wishes, Mr.Burdin. And how do you see
the major trends of the Russian oil and gas
market?
K.B.: Interesting trends. Most Russian

companies have already announced their
2014 plans for well drilling, putting wells into
production, stimulation and fracturing. On
average, compared with last year, there is an
increase of 10% to 15%. In some areas, such as
construction of horizontal wells and MSF on
some deposits, the increase is as high as 50%.
Therefore, the need for fleets of coiled tubing and
fracturing grows. 2013 brought about 14 new

fleets of coiled tubing to the Russian market.
Nevertheless, that is not enough to deal with
market volume. In 2014, if operating company
business plans change, there will be a deficiency
of coiled tubing units. This is a near-term
outlook, in the absence of any critical situations.

CTT: Just a few years ago, you said that the
market is oversaturated with coiled tubing
units.

K.B.: That was true during the 2008 financial
crisis. Over the past five years, the market has
changed dramatically. In the low-profile segment
of the service industry, competition remains
high. However, in more complex operations
there is a shortage of resources. The volume of
drilling horizontal wells has increased several
times, and the steady growth of the multistage
fracturing market requires the use of coiled
tubing. Therefore, in general, coiled tubing has
become much more indemand. ©

By Halina Bulyka, The Coiled Tubing Times

" Mark of Schlumberger.



izrpynnn OUA caao HOBUHKA

HHHOBAWHOHHOE O50PYA0BAHHE

KOMMAEKT OBOPYAOBAHUA ANA HAMMPABAEHHOIO
KOATHOBUHIOBOIo BYPEHUA

an‘ﬂ.HE3Ha'-I'EH AAA YNPABAREMOTO NrOPH30OHTaALHOTO
M HAaKAOHHO-HaNpPaBAEHHOTO BypeHWA CKBaXWH,
B TOM YMCAE B YCAOBHMAX AENPECCHW Ha NPOAYKTUBHbIW NAACT.

B cocraB KOMNAEKTa BXOAWT cHecTeMa HanpasaeHHoro bypenus (CHB) ¢ kabeAbHbIM
KaHaAOM CBA3H B UCMOAHEHHH T6 MM uAK 89 mm.

CHbB Bkawyaer:

* HasemHoe obopypoBaHue;

* KOMMNOHOBKY HU3a OYPMALHOW KOAOHHBI;
« nporpammHoe obecneyeHue.

CHbB no3Boaser:

* OCYLWECTBAATb NPOBOAKY CKBaXXUH C BbICOKOM
MHTEHCHBHOCTLIO Habopa KPUBU3HDI;

* OCYLWECTBAATb NPOBOAKY CKBaXXHH NO NAactam
MAaAOH TOALLMHbI C BLICOKOH TOYHOCTLIO;

* ONTUMH3UPOBATL TPAEKTOPHIO CKBAXHHbI;

* MOAyYaTb AaHHbIE C 32007 B peXxume

peaAbHOro BpeMeHH.

Mpeumywectea KoaTioOuHroBoro Gypexus:
* YBEAMYEHHE MEXaHUYECKOW CKOPOCTH NPOXOAKM;

* cTabMABHOCTL NAPaMETPOB AENPECCHM BCAEACTBHE HENPEPLIBHOCTH Npouecca byperus;
* COXpPaHEHWE KOAMEKTOPCKUX CBOMCTB NPUCTBOALHOMW YacTH NAACTa;

* BbICOKWIA YpOBEHb NPOM3BOACTBEHHOH M 3KOAOTHYECKOI DesonacHoCTH;

* BLICOKafA CTeneéHb aBTOMaTH3IalMK ﬁ]fp'EHHFI.

Ten. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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KOJITFOBMHI: CET'O/IHA, BABTPA 11 BCETL'ZTA

COILED TUBING: TODAY, TOMORROW
AND FOREVER

Peoaxuuert Hayuno-npakmuqeckoo iCYypHaia <Bpemsa koamoourza» Obin
OP2AHU308ANH 3A0UHBLLL KPY2/IbliL CIOJL 10 NPOOSIeMAM DA3BUNMIUA KOJINIOOUH20BbLX
mexronozuti 8 Poccuu u CHI® K yuacmiuro 0biiu npuiaauierst 6e0)ujue Cneyuaiicnio
asmopUImentHuLX CePBUCHbLX KOMNAHULL, OCTICINGYIOULUX 8 PDASIUMHBLX De2UOHAX
Poccuu v CHI:

Coiled Tubing Times Journal organized a distance round table discussion on the issue of
coiled tubing technologies development in Russia and CIS. Lead specialists of the renowned
service companies operating in different regions of Russia and CIS countries were invited to
participate in the discussion:

Huxosmav PaXuMOB, K. T. H, [VITABHBIN NMHXEHEP — IIEPBbIN 3AMECTUTEIIb IT€HEPATIBLHOT'O
aupexkropa OO0 Ja3npoM NoA3EMPEMOHT YPEHT OM»

Nikolai Rakhimov, Ph.D. in Engineering Sciences, Chief Engineer — First Deputy Director
General of Gazprom Podzemremont Urengoy LLC;

PyOuH AXMeTHIHH, [71aBHbIN HHKeHep 000 «T'aTrHePTh-AKTIOOMHCKPemCepBHC»
Rubin Akhmetshin, Chief Engineer, Tatneft-AktubinskRemService LLC,;

CraHuc/IaB 3arpaHHYHBIHN, TCXHUYECKUHN JUPEKTOP KOMITAHUNU
«I'parikan Be1 CepBuc»
Stanislav Zagranichny, Technical Director, Trican Well Service;

Huxosar [IeMsIHEHKO, K. T. H., fupekrop betHUIIWNHedTH PYII
JIpOoU3BOJICTBEHHOE O0ObeJuHEHHE be1opycHedThH»

Nikolai Demianenko, Ph.D. in Engineering Sciences, Director of BeINIPIneft,
Production Association Belorusneft;

Anexcanap HOBHYKOB, TUpeKTop KpacHosapckoro punmnana 3A0 «<bBT-BoCTok»,
Alexander Novichkov, Director of Krasnoyarsk branch of BVI-Vostok CJSC;

Bageciaas lIlymakoB, reHepabHbIN JUpekTop OO0 «Berepan» (I by3ynyk),

HAa MOMEHT y4aCTUs B KPYIVIOM CTOJIE — TEXHUYECKUH JUPEKTOPD

000 «¥Ypanx-Iusauna-ITHIID»

Vyacheslav Shumakov, Director General of Veteran LLC (Buzuluk), at the moment
of his participation in the round table discussion — Technical Director of
Ural-Design-PNP LLC;

Bacuiaui ApxHupees, 3aMECTHUTEb IT€HEPAIbHOI'O IMPEKTOPA — TEXHUYECKHI
nupexkrop TOO HI'CA, Pecriy6imnka Kazaxcran
Vasily Arkhireyev, Deputy Director General — Technical Director of NGSA LLP.

Mamepuasiol KPy21020 CIMONA MbL TPEONaA2aAeM BHUMAHUIO YUINAINEeL.
Below we offer our readers the materials of round table discussion.
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ITo mnenuro axcnepmoa,
KOmoo0unz 6 nacmosujee

épemsa aennaemca OOHOU U3

CamoLx ObLICMPOPA3EUBAIOUSUXCS
mexHon02uil Hegpmeza3oe0o20
cepeuca. Cozanacnviau Bol c dmum
ymaeaepxcoenuem? Kaxue gpaxmopuot
cnocoocmeyiom, a KaxKue —
npenamcmaeyiom 60gee mupPoKomy
pacnpocmpanenuro onepavuii
cI'HKT ¢ Poccuu u CHI'?

Huxoaan PaxumMoB: /]2, COIIaCEH C TEM, YTO

KOJITIOOWMHT'OBBIE TEXHOJIOTUU AKTUBHO Pa3BUBAIOTCA

B Poccun n CHI. DTOMY ClTOCOOCTBYIOT OOIIMI
noabeM TOK, 10CTaTOUYHO BBICOKHE 1IEHBI HA HEPTh
U I'a3 U YCIEITHOE BHEIPEHNE KOITIOOMHIOB,

HAa [IPAKTUKE MOKA34BIIE€ SKOHOMUYECKYIO

3P HEKTUBHOCTD U 11€IECOOOPA3ZHOCTD

UX IIPUMCHCHUWA.

Py6mH AxmermimH: KoHedHo, cornaceH. CriekTp
IPUMEHEHH S KOJITIOOUHI'OBBIX TEXHOJIOTUI
€XETO/IHO PACIIHUPAETCS. Pa3pabaTeIBAIOTCSA U

OCBAUBAIOTCA HOBBIC MHCTPYMCHTDBI U O60pYIIOB2.HI/IC

JUI BHYTPHUCKBAXKUHHBIX Pa60T C IPUMEHEHUEM

I'HKT. Han6omnee MUupoOKO NPUMEHAETCS KOITIOOUHT

TaM, IJIc HEBO3MOKHO IIPOBECTH PAOOTHI
TPaJUITIOHHBIM CIIOCOO60M C UCITOIb30BAHHEM
CH60pHBIX TPY6. BOOGIIE C TOMOMIBIO KONTIOOUHTA
CEro/iHsI BO3MOKHO ITPOBO/INTH IIPAKTUYCCKHA

BECH CIEKTP pa6b0T 1o KPC 1 6ypeHUIO CKBAXKUH.
HpCHHTCTBI/ICM SABJISACTCS, BO-TICPBBIX, CTOUMOCTD
paboT BCIIE/ICTBUE BBICOKOIH CTOMMOCTH
060pYJOBAHUS M PACXO/THBIX MATEPHUAJIOB,
BO-BTOPBIX, HC BCC IIOAPATINKH, OCYHICCTBIIAIONC

pa6oTsl ¢ THKT, UMEIOT KONTIOOMHTOBBIE YCTAHOBKH

COOTBETCTBYIOIIETO KJIACCA M HEOOXOAMUMBIN HAG0D
060pYAOBAHUA U MTHCTPYMEHTA, U, B-TPETHUX,

CYIIECTBYET HEOOXOIMMOCTD IIPUBJICYEHU ST OPUTA/IbI

ITPC nu KPC 151 nogrbema rimyObuHHO-HACOCHOT'O
060PYIOBAHUSL.

CraHuciaas 3arpaHudHbBIH: KONITIOOMUHT,
HECOMHEHHO, SIBJISIETCSI OJTHOM U3 CAMBIX

OBICTPOPA3BUBAIONIUXCA TEXHOJIOTUI HEPTETA30BOIO
CEPBUCA U OJIB3YETCA B POCCHMM OONIBIIUM CIIPOCOM Y

KOMIIAHH-3aKA3YUKOB.

DTO CBA3aHO C pOCTOM HUCIONb30BaHUA I'PI1, rie
KOJITIOOMHTI HCIIOJIb3YETCsI Hd 3TAIIE OYUCTKU U
OCBOEHUSI CKBAXKUHBL. O4EBUIHBIE IPEUMYIIECTBA
I'HKT, cpeint KOTOPBIX MOXKHO BbIJIC/TUTD

BO3MOKHOCTB GYPEHHA Ha JIETPECCHUH, COKPAIIICHHOE

BpEMA MOOUJIN3ALINH U IIPOBEAECHUSA PA6OT,
YIIYYIIEHHYIO 6E€30IMACHOCTD U KOHTPOJIb CKBAXKUH,

CTAHOBSITCSI BCE 60JIEE SICHBIMU JIJIs1 OTIEPATOPOB, UTO
U OO'BSICHSICT CTPEMUTEIBHBIN POCT UCIIOIB30BAHUS

TOM TEXHOJIOI'UH. DTO MOIATBEPK/IACT HE TOITBKO

POCT MOIITHOCTEN OCHOBHBIX CEPBUCHBIX KOMITAHUI,

HO TaK>X€ GOJIBIIOE KOTHNYECTBO MTOSIBUBIINXCS
Ha PBIHKE HOBBIX KOMITAHUI. CTOUT OTMETUTD,
YTO COCTAB PAOOT TAKKE MEHSETCSI, IO MEPE

Experts believe that today coiled
tu zr;g is one of the most rapidly
deve

gas services sector. Do you agree
with this statement? What factors

Jacilitate and what factors bamper
wider application of coiled tubing

operations in Russia and CIS?

Nikolai Rakhimov: Yes, I do agree that coiled

tubing technologies are rapidly developing in Russia

and CIS. This is facilitated by the overall growth of
the fuel and energy sector, quite high oil and gas
prices, as well as successful application of coiled
tubing that demonstrates economic feasibility and
practicability of CT usage.

KonTioOUHroBble TeXHONOMMM aKTUBHO
pa3suBatoTcs B Poccum 1 CHIL 3Tomy
cnocobcTByOT 00WMIM Nogbem TIK, AoCTaTOYHO
BbICOKME LieHbl Ha HedTb M ras u ycnewHoe
BHeApEeHME KONTIOOMHIOB, Ha MPaKTUKe
nokKa3sasLuee 3KOHOMUYECKYIo 3 HeKTUBHOCTb
N LUEenecoobpasHOCTb NX MPUMEHEHUS.

Coiled tubing technologies are rapidly developing
in Russia and CIS. This is facilitated by the overall
growth of the fuel and energy sector, quite high
oil and gas prices, as well as successful application
of coiled tubing that demonstrates economic
feasibility and practicability of CT usage.

Rubin Akhmetshin: Of course, I agree with
this statement. From year to year CT technologies
gain wider application. New tools and equipment
for CT-conveyed well interventions are being

C nomMoLLbto KONTIOOUHra cerofHsi BO3MOXHO
NPOBOAUTL NPAKTUYECKUN BECb CNEKTP paboT no
KPC 1 bypeHuto cKBaXKmH.

Today it is possible to use coiled tubing for the
whole range of workover and drilling operations.

developed and introduced to the market. Coiled
tube is widely used for operations which cannot
be performed in a conventional way with the use
of jointed pipes. Today it is possible to use coiled

tubing for the whole range of workover and drilling

operations. The main hampering factors are: i)
high price of works due to high cost of equipment
and consumables; i) not all the contractors that
perform works with the use of CT have coiled
tubing units of proper class and have all the
necessary tools and equipment; iii) there is a need
to involve well servicing and well workover teams
to pull downhole pumping equipment out of well.

Stanislav Zagranichny: Of course, coiled
tubing is one of the most rapidly developing
technologies in oil and gas services sector, and
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TOTI'O KaK KOHCTPYKITNH CKBA’KUH MCHSIIOTCS B
CTOPOHY CJIOKHBIX MHOTO30HHBIX 3aKAHYNBAHUL],
BBITIOTHSIEMBIX JIJISI MTHTCHCU(MDUKAITNN ITPUTOKA

B OT/IC/IBHBIX 30HAX. W B TAKUX Cry4asax cpepa
MIPUMEHEHM KOJITIOOWHI'A PACHIUPSAETCS 33 CHET
HUCTIOIB30BAHUS BHYTPHUCKBAKMHHBIX IIPHOOPOB

1 UHCTPYMEHTOB /ISl 3aKAaHYNBAHHUS CKBAKUH,
CITyCKa 3200UHBIX JIBUTraTENIEN U T2, [IpENATCTBYIOT
Pa3BUTHIO KOJITIOOUHTA T€E K€ (PAKTOPEL, 4YTO

BJIMSTIOT Y HA IPUMEHCHNE HOBBIX TEXHOJIOT NI

B I1CJIOM, — HEXKEJIAHHE MEHSATD TPA/IUITUOHHBIC
IIPOBEPEHHBIE METO/IbL Be/Ib KONTIOOUHT — 3TO

HE TOJIBKO TEXHOJIOT S, IOTIOTHSTIOITAS YITH
YIY4IIAOMas CYyIMIECTBYIONIUE METOBI U IOAXObI

K TEXHOJIOTMYECKUM OTIEPAITHSIM Ha CKBA’KHHE, 3TO
COBEPIIEHHO UHOI CIOCOO OPTaHU3ALIUU PA6OT, B
KOTOPOM 3a/ICHCTBOBAHBI HEIIPHUBBIYHBIC 1 HOBBIC
(paxTOpBbL: paboTa ¢ 6€3MyPTOBON TPYOOI, ONIEpaIIUU
HA HE3ATTYIIEHHBIX CKBAXKUHAX, 3a49aCTYIO C
OOJIBINNM IABICHUIEM H T,

KonTioOuHr sBnaeTcs Oﬂ,HOVl n3 CaMbIX
6bICTpOp338MBalOLIJ,VIXCF| TEXHONOrnmn
HecpTera3OBoro cepBuUca.

Coiled tubing is one of the most rapidly
developing technologies in oil and gas
services sector.

OueBugHble npenmywectsa NHKT, cpean
KOTOPbIX MOXHO BbIAeNNTb BO3MOXHOCTb

OypeHus Ha Aenpeccmm, CoKpaLleHHoe
BpeMsi MOOMnKn3aLmMm n NpoBeaeHns pabor,
ynyuLLeHHYo 6e30MacHOCTb U KOHTPOSb
CKBaXXWH, CTAaHOBATCS Bce bonee AcHbIMU s
onepaTopoB.

Obvious advantages of coiled tubing, including
the possibility of underbalanced drilling,

reduced mobilization and operation time, better
safety and well control, become more and more

Huxonan JleMaHeHKO: be3yCioBHO, .
evident and clear for operators.

KOJITIOOMHTOBBIE TEXHOJIOTUU AKTUBHO Pa3BUBAIOTCA

HAa TEPPUTOPUH IOCTCOBETCKOT'O MMPOCTPAHCTBA.
DTO CBA3aHO C UCOJIb30BAHUEM KOJITIOOWHI'A TP
OCBOEHUU CKBAKUH I10CJI€ IpoBeaeHus ['PITu
MI'PI1, BHEAPEHHEM KONTIOOMHT'OBBIX TEXHOJIOIUH
MIPU IPOBEJEHNH I'€O(PUNIECKHUX UCCIEJOBAHUI
CKBAXXUH. YBEJIMYEHNE TPYJHOU3BIEKAEMBIX 3A11ACOB
CIIOCOOCTBYET PA3BUTHIO TAKUX KOJITIOOMHIOBBIX
TEXHOJIOTUI, KAK PAAHUAIBHOE BCKPBITHUE IJIACTA,
KOJITIOOMHI'OBOE OypEHUE, TH/IPOIIECKOCTPYHHAS
nepgopanus ¢ I'PIT.

OCHOBHBIMH (DAKTOPAMH, IIPEMATCTBYIOIUMUA
MU POKOMY PACIIPOCTPAHEHUIO CJIOKHBIX ONEPAIAIT
¢ 'HKT B Poccum u CHI, IBASIOTCS, HA MO B3IJIS/I,
C OJTHOI CTOPOHBI, BBICOKAS II€HA ITPEJIArAEMOTO
CEPBUCA 3APYOEKHBIMH KOMITAHUAMU, A C JPYTOU, —
OTCYTCTBHE TAKOT'O CEPBUCA Y OTEYECTBEHHBIX
KOMIIAaHMH, pa0OTAIOMUX HA pIHKE. Kpome
TOI'O, 3AKA34YHKaAM (HEPTEra30100bIBAIOIINM
KOMITAHHAM) /IO KOHIIA HE IIOHATHA 3KOHOMHYECKAS
3(PHEKTUBHOCTD TAKHUX PAOOT.

Anexcanap HOBUYKOB: AOCOTIOTHO C 3TUM
cortaceH. JJaHHbIN BUJ| CEPBUCA YKE TABHO
IIPUMEHSIETCS 32 PyOEKOM, I7I€ HAKOILJIEH OOJIBIION
OIBIT, KOTOPBIF MOKHO UCIIOIb30BATH HA TEPPUTOPUN
Poccuwn u CHI. Bce 60mbI111e J0OBIBAIOIINX KOMITAHUH
JosepstoT cepsucy 'HKT, npenmymecTBoM KOTOPOro
SIBJISIETCSI CKOPOCTh MOOWJIN3ALIUU U PAOOTHI B
HEOCTAHOBJIEHHBIX CKBAKMHAX. [IpenarcTeuem,
HABEPHOE, CJIYKUT TO, YTO JOOBIBAIONIYE KOMITAHUH
HE BCETZA TOTOBBI K IPUMEHEHHIO HOBBIX TEXHOJIOT U

Bauaecaas IllymMaxkoB: /12, 9KCIIEPTHI IIPABLI B
TOM, YTO CEPBUC C IPUMEHEHHUEM KOJITIOOMHI'OBBIX
YCTAHOBOK OBICTPO Pa3BUBAETCA. PAKTOPHI
Pa3BUTHUA — ITO HOBBIE IPEUMYIIECTBA IPOBEJICHUA
T'VIC B BI'C, rexnonoruu TTS B BI'C, 6ypeHune BTOPbIX
CTBOJIOB C IPUMEHEHUEM KOJITIOOMHI'OBOM YCTAHOBKH.
IIpenarcTByeT pa3BUTHUIO STOI'O CEPBHCA BBICOKAS
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this technology is in great demand with Russian
companies. This is due to increase in the number
of hydraulic fracturing operations where CT is
used for well cleaning and stimulation. Obvious
advantages of coiled tubing, including the
possibility of underbalanced drilling, reduced
mobilization and operation time, better safety and
well control, become more and more evident and
clear for operators what explains fast expansion

of this technology. This is confirmed by increased
capacity of the main service companies, as well as
by great number of new companies that appeared
in the market. It is also worth mentioning that the
scope of CT works changes as the structure of wells
changes towards complex multi-zone completions
to stimulate production in individual zones. In such
cases we have a wider field of CT application due

to the use of downhole tools and well completion
equipment, running downhole motors, etc. I think
that the factors that hamper wider CT application
are the same factors that affect the use of new
technologies in general — unwillingness to change
conventional proven techniques. Because coiled
tubing is not simply a technology that complements
and improves the existing well intervention methods
and techniques, this is a fundamentally different
method of operation that involves unusual and
completely new factors: using a coiled tube, working
in live wells that often have high pressure, etc.

Nikolai Demianenko: Of course, coiled
tubing technologies are actively developing on
the territory of former USSR. This is due to the fact
that CT is used for well stimulation after hydraulic
fracturing and multi-stage fracturing, and that
coiled tubing technologies are used for logging
operations. The increase in the amount of hard-to-
recover reserves facilitates the development of such



Huxoaaii Paxumos
Nikolai Rakbimouv

CTOMMOCTB PA6GOT, HOCKOJIBKY /IaHHASI CEPBUCHAS
yCIIyTa IPEAIIoNaraeT IPUMEHEHHE JJOPOTOCTOSIIIETO
060pPYAOBAHUSL.

Bacunmnm Apxupeen: OJHO3HAYHO — /4.
KONTIOOUHT ABIAETCS CHEHU(PUUIECKHUM U
YHHUKAJIbBHBIM MHCTPYMCHTOM, ITO3BOJIAIONTUM
3HAYUTEIbHO PACIIUPUTD HPUMECHSICMBIC
B HACTOSIIIIEE BPEMS, 4 B IEPCIICKTHUBE U
HE3aMCHHMBIC CIICIIMAaJIbHBIC CKBAKMHHBIC
BO3MOXHOCTH M TEXHOJIOTUHN. KOTTIOOHHT
WA €TO MOAU(PHUITUPOBAHHBIE BO3MOXKHOCTH
1 OOOPYAOBAHUE CETOAHSA HAXOJAT, 4 B
MEPCIEKTUBE 6YYT BCE OOJIEE BOCTPEOOBAHEI B
CIICITU ATV POBAHHBIX TCXHOJJIOTHUAX, 1 HC TOJIBKO
B HedTerazopor cpepe. C4nTaI0 OCHOBHBIM
CHIEPKUBAIONINM (DAKTOPOM BHE/IPEHUS ITUX
TEXHOJIOI'MH OTCYTCTBUE 3HAHUU O HUX, B T. 4.
IPOU3BOACTBCHHAA PYTHUHA NI HCXKCTAHNC
CHEIMATICTOB PA3BUBATHCS. YaCTO BCTPEYAIONASICS
«MH(PAHTUIBHOCTB> PAOOTHHUKOB — OT/E/IbHAS
TEMA JIJIS Pa3roBopa. A PaKTOPBLL, CHOCOOCTBYIONIE
IIPOTPECCY B PACCMATPHUBAEMOI CHIEITU(PUKE
PaboT, — 3TO HACYUIHASI HEOOXOAUMOCTD
BHCAPCHUA I/IHHOBB.LII/Iﬁ 1 IIPUMCHCHHS BCC
60J1e€ YCOBEPIIEHCTBOBAHHBIX HHCTPYMEHTOB 1
TEXHOJIOTHH, 4 TAKKE XKECIAHHUE U, CAMOC IVIABHOC,
BHUJICHUE IIPOTPECCA U IEPCIIEKTUB PA6OTHUKAMH
HpPEeANPUATUN.

Kaxue yciyzu c ucnoas3oéanuem
2uoKoOU mpyosL npeonazaem
Bawa komnanua? Kaxkue pabomut
Hauodoaee 60cmpPpedoBansL
Bawumu 3axa3uuxamu, ucxoosn
u3ycnoeuil gezuoua u cneuugﬁmcu
MECmOPOICOeHU?

Huxoaan PaxumoB: OCHOBHbIE BU/IbI
JIESTTETbHOCTH C UCTIOJIb30OBAHUEM KOJITIOOMHT'OBBIX
YCTAHOBOK Y HAC:
¢ pAaCTEIJIEHUE I'U/IPATHBIX U NAPAPUHUCTBIX

IPOBOK;

CT technologies as radial drilling, CT drilling, sand
jet perforation with subsequent fracturing.

Among the main factors that hamper wider
application of complex CT-conveyed operations
in Russia and CIS I would name high price of the
services offered by foreign companies on the one
hand, and non-availability of such services from the
domestic companies operating in the market on the
other hand. Besides, Clients (oil and gas producing
companies) do not completely understand the
economic feasibility of such works.
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YBenuyeHue TpyaHOM3BIEKaeMbIX 3aMacoB
CNocoOCTBYET PA3BUTMIO TaKMX KONTIOOMHIOBbIX
TEXHONOIMI, KaK pajralibHoe BCKPbITUE MacTa,
KONTIOOMHroBoe DypeHune, rMaponeckoCcTpymHas
nepdopaumns c I'PI1.

The increase in the amount of hard-to-recover
reserves facilitates the development of such CT
technologies as radial drilling, CT drilling, sand jet
perforation with subsequent fracturing.

Alexander Novichkov: I absolutely agree
with that. This type of service has been provided
abroad for quite long now, they have gained great
experience that can be used in Russia and CIS. More
and more production companies opt for coiled
tubing services that have such advantages as quick
mobilization and possibility to work in live wells.
The hampering factor is that production companies
are not always ready for using new technologies.

Bce 6onblue fobbiBaloOWMX KOMMAHUN
posepsioT cepsucy N'HKT, npenmyLiectsom
KOTOPOro IBNIAETCS CKOPOCTb MOOMIM3aLUN U
pPaboTbl B HEOCTAHOBNEHHbIX CKBAXKMHAX.

More and more production companies
opt for coiled tubing services that have
such advantages as quick mobilization and
possibility to work in live wells.

Vyacheslav Shumakov: Yes, experts are right
that CT services are rapidly developing. Facilitating
factors are as follows: advantages of logging
in horizontal sidetracks, TTS technologies in
horizontal sidetracks, CT-conveyed sidetracking.
High cost of works is the hampering factor, since
this kind of service envisages the use of expensive
equipment.

Vasily Arkhireyev: Yes, of course. Coiled
tubing is a specific and unique tool that allows
expanding the application of special methods and
technologies, which will become irreplaceable
in the future. Coiled tubing and its special
performance capabilities are already in demand
and I think will be more and more in demand
as part of specific technologies, not necessarily ~ p
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* IIPOMBIBKA IECYAHBIX, NIMHUCTHIX U IPONITAHTHBIX
IPOBOK;

* 3260MHbBIC 327TUBKU [IEMEHTHBIX U JIPYTUX
TAMIIOHHUPYIOIINUX COCTABOB;

* BOAOU3OJIALIMOHHBIE ONIEPALIMY, B T. 4.
U36UPATETBHOTO BO3IEUCTBHA OHOI'O WIN
HECKOJIBKMX UHTEPBAJIOB ITepoparnny;

* OCBOEHME CKBA’KUH C MUHUMAJIbHOU AEIIPECCUE
Ha IUTACT CTYIIEHYATBIM CITYCKOM IT'MOKOH TPYOBI;

* HANPAaBJIEHHBIE XUMUUYECKHE OOPAOOTKU
IPOAYKTUBHOTO IIJIACTA;

¢ pa6oTtsl O pe3ke HKT;

* UCCJIEJOBAHUSA TOPU3OHTAIBHBIX U
CYOrOPU30OHTAIBHBIX CKBAKUH;

* JIOBWJIbHBIE PAOOTHI,

* pa3bypUBAHUE LIEMEHTHBIX CTAKAHOB,
BOCCTAHOBJIEHUE 326011, (PpEIEPOBAHNE
IIOCTOPOHHUX IIPEJMETOB;

* €IMHHUYHbIE TEXHOJIOTUYECKUE ONEPALTUUN
CHELNAJIBHOI'O HA3HAYEHU .

PyOouH AxMeTHrmH: Harma KOMITaHUS TTPEeIaracT
IMUPOKUI CIIEKTP yCyr ¢ npuMeHenneM F'HKT.
DTO U NIPOCTBIE IIPOMBIBKU CKBAXXKUH, OI13,
OTKJIIOYEHHUE IUIACTOB, BO3BPAT HA BEPXHUI 'OPU3OHT,
repPMETU3ALINA KOJIOHH, PA30yPUBAHUE [IEMEHTHBIX
MOCTOB, JIMKBU/IA1IW I CKBAKWUH, U30JISILUS BOZ, 1
CTUMYJISILINS C IPUMEHEHNEM HA/TYBHBIX ITAKEPOB,
reo(PU3NYECKHUE UCCIIETOBAHUA C IPUMEHEHUEM
I'HKT ¢ xabesieM, OCBOEHHE CKBAKUH ITOCJIE OypEHUH,
Pa30ypuBaHKE TOPTOB MHOT'OCTAAUHHOTO 'PIT,
I'TITT ipu muOTrOCTaAMuHOM ['PIT 1 T.1. Ycxona n3
YCJIOBHH, HAMO0JIE€ BOCTPEOOBAHHBIMU CETO/IHS
OCTAIOTCS IPOMBIBKH U OI13 HArHETATENIBHBIX
CKBa)KMH, HCCJIEJOBAHNE TOPU30OHTAIBHBIX CKBAKHH,
OI13 ropr30HTAIBHBIX CKBA’KHUH, OCBOCHUE IIOCIIE
OypeHMs, IPOMBIBKA IPOMITaHTa rocie I'PIT.

CraHuciaas 3arpaHuIHbBIN: KoMmanus
«T'parikan Best CepBUC», ABIAACH OLHOM U3
BEAYIIUX CEPBUCHBIX KOMITAHUN B 00macTu 'HKT,
NPEAOCTABIISAET IOJIHBIHN CIIEKTD TEXHOJIOIUI 1
NPEIATAET COBPEMEHHBIE PEMIEHN U HOY-XAy
10 MEPE POCTA ATOI'O CErMEHTA PBIHKA. KaK MbI
BU/IUM, B TO BpeMs KaK B Poccum uaeT poct u
CETMEHTHPOBAHUE PBIHKA YCJIYT B OOIACTH PEMOHTA
CKB2)KHH, BCE OOJIBIIIE PA3JIMYHBIX 00/1aCTEH
NPUMEHEHM KOJITIOOMHI'd HAYMHAIOT IIOJIb30BAThCSA
CIIPOCOM. JIMIIb HECKOJIBKO JIET HA3a/1 OOJIbIIAs
4acTb pblHKA KT 6b171a CBsA3aHA C OUHUCTKON
cTBoJia rocsie I'PIT B BEPTUKAIbHBIX U HAKJIOHHO-
HAIMPABJIEHHBIX CKBAXKUHAX. CErogHs ClipoOCoOM CPEIN
OIIEPATOPOB NOIB3YIOTCS (PPE3EPOBAHUE U OYPOBBIE
onepanuu, CBA3aHHbIE C 3AKAHYUBAHUEM CKBAKUH
C IIPOBEACHHUEM MHOT'O30HHOI'O I'PIT. TexHonorus
IrUApOoNeCKOCTpyrHou neppopauuu ISOJET
ucnonbdyercs a1 I'PIT Ha CKBaXKUHAX 3a11aTHON
Cubupu, NO3BOJISISL OJHOBPEMEHHO IIPOBOJUTD
Pa3phIB HECKOJIBKUX IMTPOAYKTUBHBIX 30H, 4 TAKXKE
nep@doOpHUPOBATHL U U30JIMPOBATH 30HBI IIPH MOMOIIIN
KONTIOO6MHTA. C pOCTOM O6'BEMOB KAPOTAXKHBIX PA6OT
B 3KCIUIYATALMOHHBIX TOPU3OHTAIBHBIX CKBAXKHUHAX
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KonTiobuHr sensetca CFIELI,VIq)I/ILIeCKI/IM n
YHUKaNbHbIM NHCTPYMEHTOM, NMO3BOJIAOLWLNM
3Ha4YnNTENbHO PaClUMPUTb MPpUMeEHAEMbIE

B HacTosALWleE BpEMSA, a B NEPCNEKTUBE U
He3aMeHnMbIe CreLnalibHble CKBa>XXUHHbIE
BO3MOXXHOCTU N TEXHOJIOTNI.

Coiled tubing is a specific and unique tool that
allows expanding the application of special
methods and technologies, which will become
irreplaceable in the future.

only in oil and gas industry. I think that the

main factor that hampers wider application of
such technologies is lack of knowledge of such
technologies, including occupational routine and
unwillingness of specialists to develop. Widespread
“infantilism” of the employees is another story. The
progress in this area is facilitated by the following
factors: vital need in innovations and application
of improved tools and technologies, as well as
desire and vision of the progress by companies’
employees.

What coiled tubing services
does your company offer? What
operations are most popular
among your clients based on the
specificity of the field and the
region?

Nikolai Rakhimov: our main coiled tubing

applications are as follows:

» Thawing hydrate and paraffin plugs;

* Sand, clay and proppant washing,

« Downhole cementing and squeeze jobs;

» Water shutoff operations, including selective
treatment of one or several perforated zones;

* Well stimulation with minimum pressure
drawdown by means of stepped running of
coiled tube into the well,

» Directional chemical treatment of the
producing formation;

» Tubing cutting;

» Surveying horizontal and sub-horizontal wells;

* Fishing operations;

¢ Drilling out cement plugs, bottomhole
restoration and milling foreign objects;

 Individual special operations.

Rubin Akhmetshin: Our company offers a
wide range of coiled tubing services. They include:
simple well cleanouts, bottomhole area treatment,
reservoir shutoff, recompletion, sealing operations,
drilling out cement bridges, well abandonment,
water shutoff and stimulation with the use of
inflatable packers, logging operations with the
use of coiled tubing equipped with cable, well
completion after drilling, drilling out multi-stage
fracturing ports, sand jet perforation during multi-



Pyoun Axmemumun
Rubin Akbmetshin

C MCIIOJIb30BAHHUEM KOJITIOOUHI'A C yCTAHOBJIEHHBIM
KabeJIeM YCIIYTH IO TEP(POPALIOHHBIM U
CONYTCTBYIOIIUM PA0OTAM CTAHOBATCS IPUBBIYHBIMU
JUISL OIIEPATOPOB. TaK:Ke HEPEAKUMHU SBIIAIOTCS
3aMPOCHI O CITYCKE TUAPABINYECKUX TAKEPOB,
nep@dopaTOPOB, CHELINAIBHBIX THCTPYMEHTOB 151
CKBAXXUH C OOJIBIINM OTXOZOM OT BEPTHUKAJIH U JJAKE
BHYTPUCKBAKUHHOM CbEMOYHOMU AIIIAPATYPHL.

B 11es10M c(pepa NPpUMEHEHUS KONTIOONHTA PACTET
OJJHOBPEMEHHO CO CI0KHOCTBIO KOHCTPYKIIUAH
CKBAXUH U PACTYIIUM OIBITOM ONEPATOPOB,
HCIOJIb3YIOINX HOBBIE TEXHOJIOTUH, TTOSBIISAIONIAECS
HAa MHPOBOM PBIHKE.

Huxkounar leMmaHeHKO: C MOMEHTA MOSIBJICHU S
B KOMIaHUM «benopycHedTh» B 2007 roly N€pBOH
KOJNTIOOMHIOBOM YCTAHOBKH OBbLIT OCBOEH DAL
TEXHOJIOTUU:

* NIPOMBIBKA 3260€B HATHETATE/IbHBIX CKBAXXUH U
HKT >XMJKOCTBIO WJIH NEHOU (C UCTIOIb30BAHUEM
430THO-KOMITPECCOPHOM YCTAHOBKN);

* MPOMBIBKA COJIEBBIX U MAPA(PUHOBBIX IIPOOOK;

* MHTEHCU(PHUKALUA IPUTOKA, B TOM YUCJIE C
IIPUMEHEHUEM A9PUPOBAHHBIX 430TOM KHUCJIOTHBIX
COCTABOB;

*  OCBOEHME CKBAXKUH METOJOM KOMIIPECCUPOBAHUSA
(C MICTIONB30BAHUEM A30THO-KOMIIPECCOPHOM
YCTAHOBKH);

* OCBOEHME CKBAKUH 110ce nposeaeHus I'PIL

W 1yT ONBITHO-IIPOMBICJIOBBIE UCITBITAHH S HOBBIX
TEXHOJIOTUI:

* YCTAaHOBKH U Pa30yPHUBAHHA LIEMEHTHBIX MOCTOB;

* BCKPBITHSA IUIACTOB CUCTEMOY PaIUAIbHBIX
KAaHAJIOB;

* OCBOEHHUA MHOT'O3A00MHBIX CKBAKHH;

* HANPAaBJIEHHOI'O KOJTIOOMHI'OBOIO 6yPEHUS, B TOM
4MCJIE HA IETTPECCUH.

Criennuprka MecTopoXeHN benapycn
3AKJIIOYAETCA B TOM, YTO MOAABJIAIONIEE OOIBITMHCTBO
CKBa)XMH JJo6bIBatoniero poxuaa (6osnee 90%)
IKCIUTYATUPYETCA MEXAHU3UPOBAHHBIM CIIOCOOOM,

B CBA3U C YEM TPAJULIMOHHOE IIPHMEHEHNUE

KonTio6MHra — npombeiBKU HKT 1 3260€B He HAILIO 4

stage fracturing, etc. Based on our conditions and
environment, the most popular operations are:
cleanouts and bottomhole treatments in injection
wells, surveying horizontal wells, bottomhole
treatments in horizontal wells, completion

after drilling, proppant removal after hydraulic
fracturing.

PROSPECTS

Stanislav Zagranichny: Trican Well Service,
being one of the leading service companies in the
sphere of CT, provides a full range of services and
offers state-of-the-art solutions and know-how
as this segment of the market grows. We see that
while there is a growth and segmentation of the
well workover services market in Russia, more and
more fields of coiled tubing application become
demanded. Only several years ago major part
of coiled tubing market was related to wellbore
cleanouts after hydraulic fracturing in vertical and
slanted wells. Today there is a demand for milling
and drilling works related to well completion and
performance of multi-zone fracturing. Abrasive
jetting technology called ISOJET is used for
fracturing operations in Western Siberia. It allows
performing fracturing of several productive
zones at the same time, as well as perforating and
isolating zones with the use of coiled tubing. As
the amount of logging operations in production
horizontal wells with the use of CT equipped with
cable grows, perforation and other related services
become a usual thing for the operators. We also
receive orders to run hydraulic packers, perforators
and special tools into extended-reach wells, as
well as to run downhole survey tools. Generally
speaking, the area of coiled tubing application is
expanding simultaneously with the increase in
well design complexity and growth of operators’
experience that start using new technologies
appearing on the global market.

Nikolai Demianenko: Since 2007, when
Belorusneft company purchased its first coiled
tubing unit, we have mastered a number of
technologies:

» Cleaning tubing and bottomholes of injection
wells with fluid or foam (utilizing nitrogen unit);

 Salt and paraffin plug removal;

* Production stimulation, including the use of
nitrified acid compounds;

* Well stimulation using compression method
(utilizing nitrogen unit);

* Well stimulation after hydraulic fracturing.

We are now conducting field tests of some new
technologies:

» Setting and drilling out cement bridges;

» Radial drilling-in;

¢ Stimulation of multilateral wells;

» Directional CT drilling, including
underbalanced drilling.

The majority of producing wells (more than
90%) in the oilfields of Belarus are operated using
artificial lift method. Due to this fact traditional P
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MU POKOT'O IpuMeHeHus1. [ToaTomMy Hanbosee
IIEPCIEKTUBHOE IPUMEHEHHE KOJITIOOUHI'A B
Benapycu — 3TO TEXHOJIOTUH KOJITIOGHHI'OBOT'O

OypEHMA U BCKPBITHS IIACTA CUCTEMOY PaJUAIbHBIX

KaHAaJIOB. «BeIOPYyCHEPTH» PACIIOIATAET TPEMS
KOJNTIOOMHTOBBIMU YCTAHOBKAMHU. JIBE YCTAHOBKU B
HACTOSIIEE BPEMS 32JJ€ICTBOBAHBI JI/IS1 OTPAOOTKHA
TEXHOJIOTU KONTIOOMHI'OBOT'O OYPEHUS U
PaanuaIbHOrO BCKPBITHA IIACTA. OJJHA YCTAHOBKA

MOOHMIN30BaHA B 3a1agHyI0 CHOUDS 15 BBIIOJIHEHUA

PabOT CTOPOHHUM 3dKA3YHKAM.

Anexcanap Hoprmuxkos: Hama KoMIIaHnusa
OPEIATAeT MPAKTUYECKHU JIIOOBIE BU/IBI PAOOT,
cBsizaHHbIE ¢ cepprucoM HKT:

* reo(PU3UYECKUE UCCIIEJOBAHUS CKBAKUH;

* nposeaeHue OI13 1 MHTEHCU(PUKAITUA TPUTOKA
CKBAKUH;

* MPOBEAECHUE ABAPHUIUHO-JIOBUIIBHBIX PA0OT;

¢ paboThl O PPEZEPOBAHUIO CKBAXKUH C
MHOTOCTaauUHbIM ['PIT;

¢ ouncTka oT ACIIO;

* MPOBEAECHUE PAOOT C UCTIOIb30OBAHUEM
BHYTPUCKBA)KMHHBIX OIITHYECKHUX KAMED.

JlaHHbIE pabOTHI KPAaMTHE BOCTPEOOBAHBI HA
MECTOPOXKAECHUAX, KOTOPBIE ABIAIOTCSA OCHOBHBIM
MECTOM JIEATEIbBHOCTH HAIIIEX KOMITAHUH.

Bagecaas Ilymaxkos: KoMIaHud NIpearaet
mMUPOKUI criekTp ycyr 1o F'HKT B pernonax ceonx
paodoT:

* (ppesepoBaHUE CTON-KOJIEL,

* orpesanue aBapurinoi HKT,

* nposeaenue OIN3 B BI'C c npumenenuem I'MC;
* (ppesepoBanue PpPaAK-IIOPTOB;

* niposenenue BlLI;

* MIPOMBIBKA CKBA’KMHBI OT IIPOIIIAHTA,;

* TNEHOKUCJIOTHBIE TEXHOJOIUH U T.J.

* HAJAHHBI MOMEHT O4YE€Hb BOCTPEOOBAHHbBIE

pa6ots! — nnposegenue ['YIC B BI'C ¢ BBIIOJIHEHUEM

MMPOKAYKH KHUCJIOTHBIX COCTABOB.

Bacunuii Apxupees: KoMItaHus, B KOTOPOH
s1 B HACTOSIIEE BPEMS pA0OTAIO, HE IPUMECHSICT
KOJITIOOMHI, XOTS B MOEH IPOILJION KApbEPE
HA4KOILIEH OOJIBIION ONBIT UCIIOIb30BAHUS
KOJITIOOMHTOBBIX TEXHOJOTHI. Ha MO B3IV,
HEJIPOIIOIb30BATEISIM ITONLIN ObI HA 10163y OI13
U XMMHUYECKHE TEXHOJIOINY; OypeHUe, B T. 4. BI'C;
ocsoenue; [TT'YC.

Ymo Bost cuumaeme 21a8HbIMU
oocmudiceHuaMu Bawmeii komnanuu
8 001acmu UCNOIbL308AHUA U
pa3eumusn Koamoounz06b6LX
mexHo02uti?

Huxoaxam PaxumMos: Hanmane 607b110T0 NapKa
KOJITIOGMHTI'OBBIX YCTAHOBOK (16 €11, ycrenHoe
OCBOEHHUE BCEX HEOOXONUMBIX TEXHOJIOTUH U
06€eCIIEYeHNE COBPEMEHHBIM OOOPYAOBAHHUEM
n uHCTpyMeHToM U1 HKT nossomnuiio
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application of CT (tubing and bottomhole
cleanouts) was not very popular. That is why
much more promising CT applications in Belarus
are coiled tubing drilling and radial drilling-in.
Belorusneft has three coiled tubing units.

Two units are currently testing and fine-tuning
CT drilling and radial drilling-in technologies.
One unit has been mobilized to the Western
Siberia, where we provide services to our clients.

Alexander Novichkov: Our company offers
almost all kinds of CT services:
* Well logging;
¢ Bottombhole treatment and production
stimulation,;
» Fishing operations;
» Milling operations in the wells with multi-stage
fracturing;
¢ Removal of asphalt, resin and paraffin deposits;
* Operations with the use of downhole optical
cameras.
Such works are highly demanded at the oilfields
where our company mostly operates.

Vyacheslav Shumakov: In our regions we offer
a wide range of coiled tubing services:
» Milling stop rings;
» Tubing cutting;
* Bottombhole treatments in horizontal sidetracks
with logging operations;
¢ Milling fracturing ports;
¢ Restoring lost circulation;
¢ Cleaning out proppant;
¢ Foamed acid technologies, etc.
The most demanded type of works is logging
in horizontal sidetracks with acid compounds
injection.

Vasily Arkhireyev: The company that 'm
currently employed by does not use coiled tubing.
However, during my previous career I have gained
extensive experience in coiled tubing technologies.
I believe that for mineral resources users the
following technologies will be useful: bottomhole
treatments and chemical technologies; drilling,
including sidetracking; well stimulation; downhole

logging.

What are the main achievements
of your companies in the sphere
of coiled tubing technologies
utilization and development?

Nikolai Rakhimov: Large fleet of CT units
(16 units), successful mastering of all the necessary
technologies and availability of modern CT
equipment and tools allowed our company
providing timely and high-quality services on
a large territory of Yamalo-Nenets Autonomous
Okrug, performing well interventions for four
largest gas producing companies under
OJSC Gazprom.



Cmanucnae 3azpanuunsiii
Stanislav Zagranichny

HAIIEH KOMITAHUM OIIEPATUBHO U KAYECTBEHHO
OCYILIECTBJIATH PA6OTHI HA OrPOMHON TEPPUTOPHUU
Amano-HeHelkoro aBTOHOMHOI'O OKPYTa,
00ECIeUYrBaATh BBITIOTHEHUE KOMITJIEKCA I'€0JIOT0-
TEXHUYECKUX MeponpuaTuii (I'TM) i1 9yeTbeIpex
KPYTMHENIIMNX ra30400bIBAIOIINX KOMITAHUHI

OAO draznpom».

PyOuH AXMeTIIHH: [J1aBHBIMU JJOCTHXCHISIMHA
KOMITAHHHU I CYUTAIO CIOCOOHOCTD IPOBEICHUS
IMIUPOKOTO criekTpa padoT ¢ 'HKT ¢ gocTatouHo
HU3KOU IPOJOJIDKHUTEIbHOCTBIO Y CTOMMOCTBIO,

4 TAKKE OOJIBIIOE KOJIMYECTBO PEMOHTOB,
BbITOMHAeMBIX ¢ THKT. 32 mociaegHue Tobl Ha HAIlIEM
NPEANIPUATHN KOJIMYECTBO PEMOHTOB, BBIIIOJIHAEMBIX
ogHUM (P10TOM, IpeBbIacT 200 onepanuii B rog.

CraHucaaB 3arpaHudHbIN: OJHUM U3 Haubosee
Ka4ECTBEHHBIX IIPOPBIBOB B TEXHOJIOTUAX ABUJIACH
peanusanus KONTIOOMHIOBBIX TEXHOJIOTUNA Ha
BaHKOPCKOM MECTOPOXKJeHNUH. Hatra KoMImaHus
BHE/IPUJIA TEXHOJIOTUHU JOCTUKEHUA 32004 U
MPOBENEHNS PEMOHTOB B CKBAXKUHAX C OOJIBIINM
OTXOJOM OT BEPTHUKAJIU U ITOBBIIIEHHON KPUBU3HOMU
CTBOJI4, KOTOPBIE ABUJINCh YHUKAJIBHBIMUA HE TOJIBKO
Juta Poccyy, HO HE UMEJIN aHAJIOTOB B MUPE.

Kuuciy TaKuX TEXHOJIOI'MH MOXHO OTHECTH
MPUMEHEHHE THOKUX TPYO OCOO0IM KOHCTPYKIIUH,

O Y€M MBI TUCAJIN B CTATHAX, OITyOIIMKOBAHHBIX B
JKypHaJIe «BpeMs KONTIOOMHTa». [IpHO6pETEHHBI
OIIBIT PAOOTHI B CKAXKUHAX, IPOOYPEHHBIX B YCIIOBUSAX
«BEYHOI MEP3JIOThI», YCIENTHO UCIIONb3YETCA HAMU
Ha BepxHedonckoMm HI'KM. Takoke K JOCTUXKEHUAM

B KOJITIOOMHTOBBIX TEXHOJIOI'UAX MOKHO OTHECTH
CEPBUC IO (PPE3EPOBAHUIO CEJIE MY(PT /11
poBeaeHNA MHOTOCTaAnnHOrO I'PI1. Hammer
KOMIIAaHHEN UCTIOJIb3YETCA 3aIIATEHTOBAHHBINA

3260 HBIN MHCTPYMEHT, BKJIIOUAsI 3A00MHBIN
ra30CEnapaTop [ IIPOBEJEHUSA PAOOT C
430TUPOBAHHBIMU JKHUJIKOCTAMH U (PPESBI
COOCTBEHHOI pa3pabOTKH, TO3BOJISIONINI OBICTPOE
U 3(pPEKTUBHOE IPOBECHUE PAOOT IO
dpe3EPOBAHNUIO HECKOJIBKUX MY(PT 32 OJTMH CITYCKO- 4

Rubin Akhmetshin: I think that our company’s
main achievement is the capability to provide a
wide range of coiled tubing services in short period
of time and with relatively low cost, as well as the
number of CT-conveyed workover operations. Over
the recent years the number of workover operations
performed by one CT fleet in our company is more
than 200 per annum.

PROSPECTS

Stanislav Zagranichny: use of coiled tubing at
Vankor field is a remarkable technical breakthrough.
Our company introduced the technologies that
allow reaching bottomhole and doing workover
operations in extended reach wells and wells
with high dog-leg severity. These technologies
are unique not only for Russia, they do not have
analogues worldwide. The technologies include,
for example, usage of coiled tubes of special design.
We have described it in the articles published in
Coiled Tubing Times Journal. Experience gained
in wells drilled in permafrost is successfully used
by our company at Verkhnechonskoye oil and gas
condensate field. Another achievement in the sphere
of CT technologies is the provision of sleeve seats
milling services for multi-stage hydraulic fracturing
operations. Our company uses patented downhole
tools, including downhole gas separator meant for
operation with nitrified fluids, and various mills
that are developed in-house and allow for quick
and efficient milling of several sleeves during one
tripping operation, even in wells with low formation
pressure.

Nikolai Demianenko: Limited stock of wells
and, respectively, limited traditional area of coiled
tubing application forces us to actively expand coiled
tubing application area.

I'would like to mention the following
technologies: creation of deep filtration channels
(radial drilling-in); completion of multilateral wells.
These technologies have been developed by the
specialists of BeINIPIneft Research Institute and are
protected by invention patents.

Alexander Novichkov: Our main achievement
is that over quite a short period of time since
the establishment of our company we managed
to perform a number of complex jobs that had
not been previously done at the fields where our
company operates. We provide high-quality and in-
demand services to our Clients.

Vyacheslav Shumakov: Operations in oil
pipelines and logging in horizontal sidetracks —
these are our achievements in 2013.

Vasily Arkhireyev: KazMunaiGaz Exploration
Production JSC started thinking about purchasing
a coiled tubing unit in 2012. Ozenmunaigaz JSC
purchased and started operating a coiled tubing
unit in 2013. We inform all our Clients about the
possibility of using coiled tubing technologies. P

Ne 1 (047) Mapr / March 2014 21



[TEPCITEKTHBbI

IIOABEM JaKE B CKBA’KHMHAX C HU3KHM I1JIACTOBBIM
JABJICHHUCM.

Huxonxam JemssHeHKO: OrpaHUYEHHOCTD POH/IA
CKBAKUH, 4 CJIEIOBATE/ILHO, U TPAJULIMOHHON C(PEPDI
IPUMEHEHM S KOJITIOOMHTI A, BBIHYKAAET HAC AKTUBHO
pacmupsaTh C(pepy IPUMEHEHUS KOITIOOMHTOBBIX
YCTAHOBOK M TEXHOJIOTUH.

OCOBEHHO XOTENOCh OBl OTMETUTB PA3PAOOTKY
TEXHOJIOTUHU CO3/[JaHUS INTYOOKOIPOHUKAIOINX
KaHAJIOB (DUJIBTPALIUM (BCKPBITUSA IIJIACTOB CUCTEMOH
PaINAJIBHBIX KAHAJIOB); OCBOCHUSI MHOI'O3200HHBIX
CKBaXUH. JIaHHBIE TEXHOJIOI'UH ITOJIHOCTBIO
pazpaboransl cnenanuctamu benHUIMMHe)Th 1
3AIIUIEHBl TATEHTAMU HA U300PETEHHUSL.

Anexcanap HOBHYKOB: [TTaBHBIM IOCTUKEHUEM
s1 CYUTAIO TO, YTO 34 OYEHb KOPOTKUH IPOMEKYTOK
BPEMEHU OT HAYAJIA CTAHOBJIEHU HAIEU KOMITAHUNU
MBI CMOIJIU IPOJIE/IATD PSiJ] CIOKHBIX PAOOT, KOTOPBIE
HE BBITIOJIHAJIMCH PAHEE HA MECTOPOXKACHUAX
JEATETBHOCTH HAIIEH KOMIIAHWUH. MBI IPEJOCTABIAEM
BOCTPEOOBAHHBIA U KAYECTBEHHBII CEPBUC HAIIIUM
3aKA3YHKAM.

Bagecaas IIlymMmakosB: [JOCTHOKEHNA KOMITAHUU
B 2013 rOofy — 3TO pabOTHI B HEPTENPOBOAAX U
nposegenue 'MC B BI'C.

Bacuauy Apxupees: B 2012 rogy B AO PII KMTI
HA4aJI0Ch OOCY>K/ICHHUE TEMBI IPHOOPETECHU S
KOJITIOOUHTIA JJIs1 CBOMX aKTUBOB. B 2013 roxy
AO «O3eHMYyHara3» 6bly1a IPUOOPETEHA
KOJITIOOMHI'OBASl yCTAHOBKA Y HAYAT4 €€
IKCILIyaTAMU. JJO CBEIEHUSI HAUIET'O 3AKA34YHKA
JIOBOAXUTCS TH(POPMAIUSI O BO3MOXKXHOCTU
IIPUBJICYEHUS TEXHOJIOT U KOJIITIOOHUHTI 4.

Oo60pyoosanue Kakux
npou3eooumeeii Bot
npeonouumaeme UCnRONL306AMbL?
Ha xaxux kpumepusax ocnoean Baw
86100 000pyoo8anu?

Huxosam PaxumMoB: [IpaKTU4eCKU BECh ITAPK
KOJITIOOMHIOBBIX YCTAHOBOK, UCIIOJIb3YEMBIX B
OOO «I'a3nmpOM NOAZEMPEMOHT YPEHTOM»,
npousBoAcTBa I'pynnbl komnanuit @M/ (Peciyonmka
Bbenapycnh). M3Ha4anbHO «['a311poM» CTOST Y UICTOKOB
pa3paboTku ycTaHoBOK PAHT-10, M10, M20.

Ha ckBaxxnHax OOO d'a3npoMm JOObIYa YPEHTOM»
IIPOXOIUJIN BCE IIPOMBICJIOBBIE UCIIbITAHUS

3ITUX YCTAHOBOK. JJO HACTOAIEIO BDEMEHU B
Vpenrorickom YUPC OOO «'a3pom Ioa3€eMPEMOHT
VPEHI0o» 9KCIUIYATUPYIOTCA YCTAHOBKU M10

1 M20 ¢ 3aBoackuMu Homepamu 1. [lepBener
KONTIOOMHIOB TPOU3BOACTBA PH ]I yCTAHOBKA
PAHT — 10.01 nepe/1aHa B KA4€CTBE yYEOHOTO
nocoous B TIOMEHCKUI TOCYAAPCTBEHHBIN
He(PTEra30BbIN yHUBEPCUTET. Kpome Toro,
HaJIMYUE YHUPHUITUPOBAHHOI'O MTAPKA YCTAHOBOK
OOBJIErYaeT yCIOBUA IKCILTYATALIUH, TIOJIOTOBKY
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What equipment manufacturers
do you prefer? Based on what
criteria do you select the
equipment?

Nikolai Rakhimov: Almost the whole CT fleet
in Gazprom Podzemremont Urengoy consists of
CT units manufactured by FID Group (Republic
of Belarus). Initially Gazprom was one of the
originators of RANT-10, M10 and M20 CT units
development. All the field tests of these units were
performed at Gazprom Dobycha Urengoy’s wells.
Urengoy Department of Well Stimulation and
Workover of Gazprom Podzemremont Urengoy
QJSC still operates M10 and M20 units with serial
numbers “1”. First CT unit manufactured by FID
(RANT 10.01) was presented to Tyumen State Oil
and Gas University for study purposes. Besides, if a
company has a harmonized fleet of coiled tubing
units, it simplifies operation, personnel training and
allows performing maintenance and repair of the
equipment in an efficient and high-quality manner.
The fact of having equipment manufactured by FID
Group in our CT fleet is stipulated by the strategy of
Gazprom.

Rubin Akhmetshin: Our company uses
equipment of various manufacturers. Coiled tubing
units are from FIDMASH, Stewart&Stevenson,
NOV Hydra Rig. Coiled tube is mainly from Tenaris.
Downbhole equipment is from Baker Hughes, NOV,
RosTEKtekhnologii. The main selection criterion is
price-reliability-quality ratio.

Stanislav Zagranichny: Trical Well Service
uses equipment that is developed in-house and
manufactured in alliance with large manufacturers
(NOV Hydra Rig being among them). The structure
is based on a multi-year in-house experience as well
as international best practices. Being a dynamic
innovative company, Trican Well Service quite
quickly and efficiently responds to operational
demands, client requests and modern technology
development tendencies. The company has its own
research and development center in Calgary that
brings in leading coiled tubing specialists as well
as research centers of large universities. For us the
main selection criteria are reliability of equipment
and its flexibility for achieving various production
objectives.

Nikolai Demianenko: All the coiled tubing
equipment utilized by Belorusneft is manufactured
by the FID Group. The main selection criterion
is optimal price-quality ratio. Another important
factor influencing the selection of equipment is
the proximity of the manufacturer that allows
resolving different operational issues in a quick and
convenient manner.

Alexander Novichkov: Our equipment is of
foreign production, mostly coming from North



Huxoaaii /lemanenko
Nikolai Demianenko

MEPCOHAJIA, TO3BOIAET 3(PPEKTUBHO 1 KAYECTBEHHO
BBITIO/ITHATD TEXHHUYCCKOC O6CJIY)KI/IB21HI/IC U PEMOHT
ob6opyaoBaHus. HanmonHneHue napka 060pyA0BaHUEM
NpOU3BOACTBA I'pynnibl koMnanuit GH/I 66110
OOYCJIOBJIEHO CTPATETUEN, BBIDAOOTAHHON

OAO draznpom».

Py6uH AxMernimH: Hanra KoMIIaHus TPUMEHSICT
060pYAOBAHUE PA3HBIX TPONU3BOAUTENEL.
KOnTIOOGHMHIOBBIE YCTAHOBKU ITPOMU3BO/CTBA
C3A0 «DMIMAII», Stewart@Stevenson,

NOV Hydra Rig. THKT B ocHoBHOM Tenaris.
ITopzemHoOe o60opyaosanue Baker Hughes, NOV,
«PoCTOKTexHONMOrnm». OCHOBHBIM KPUTEPHEM
BBIOOPA OOOPYIOBAHUSA ABJIAETCSI COOTHOIIIEHUE
LIEHBI, HAJIEKHOCTU 1 KAYECTBA.

Cranuciaas 3arpaHu4aHbIN: KoMmanusa
«T'patikan Best CepBHC» UCIONB3YET OOOPYAOBAHHE
COOCTBEHHOM pa3pabOTKHU U IPOU3BEICHHOE B
AJIBAHCE C KPYIIHENUIIMMU ITpousBogurenamu (NOV
Hydra Rig B ToM yncie). KOHCTpyKIHsA OCHOBAHA HA
MHOTOJIETHEM KaK COOCTBEHHOM, TAK U MUPOBOM
onsbITe. ABAISICh JMHAMUYHON MHHOBAITHOHHOM
KOMITaHUEH, «I'parikan Besn CepBUC» JOCTATOYHO
OBICTPO U A(PPEKTUBHO PEATUPYET HA 3AIIPOCHI
MPOU3BOACTBA PAOOT, ITOXKETAHUA KOMITAHUN-
33aKA34YMKOB, 4 TAKIKE HA COBPEMEHHBIE TEHACHIIUU
Pa3BUTHA TEXHOJIOIUN. B KOMITAHUH €CTh CBOI
HAYYHO-IIPOU3BOACTBEHHBIIN [IEHTP KOJITIOOMHIOBBIX
TEXHOJIOTUN B Kajirapu, IpyBiIeKarOmng K
COTPYAHHUYECTBY HE TOJIBKO BEAYIIUX CIICLIUAIMCTOB
B KOITIOOMHI'E€, HO U HAYYHBIE [IEHTPBI KPYITHENUIITNX
YHUBEPCUTETOB. OCHOBHBIMU KPUTEPHUAMU BIOOPA
ABJIAIOTCA HAJIEKHOCTDB PA60THI OOOPYIOBAHUA
U TMOKOCTD €T'O UCITOJIb30BAHM A JIJIS1 PEIIECHUS
Pa3IMYHBIX IPOU3BOACTBEHHBIX 34/5a4.

Huxonar [leMssHeHKO: Bce KoTIOOUHIOBOE
060PYIOBAHUE, UCIIONIB3YyeEMOE B PVTI
«Ipon3BOACTBEHHOE O6bEAUHEHNE «BeNopyCHEDTD,

N POM3BOACTBA KOMIAHUM, BXOAAUX B I'pyIiiry
DN . OCHOBHOM KPUTEPUIL BEIOGOPA — OIITHMAJIBHOE 4

American manufacturers. They have gained
extensive experience in producing oil and gas
equipment and the quality of the equipment is
very high. Material and assembly quality is a very
important factor when selecting equipment, since
every breakdown and failure may lead to a severe
accident resulting in financial losses and damaged
image of the company.

PROSPECTS

Vyacheslav Shumakov: We are utilizing
equipment manufactured by FID Group and Jereh.
We use the following selection criteria: cost, quality,
exclusiveness.

Vasily Arkhireyev: For the working conditions
in the neighboring countries I personally prefer
coiled tubing equipment manufactured by
FIDMASH.

Advantages of coiled tubing
technologies over the conventional
ones are quite well known. In
your opinion, what are the most
important advantages?

Nikolai Rakhimov: Advantages of coiled tubing
technologies over the conventional technologies
are defined by the following factors:

* Reduction of cost due to reduction of operation
time, i.e. economic efficiency;

¢ Almost complete absence of pressure drawdown
and negative impact of killing fluids;

* Environmental safety;

» Better working conditions of personnel.

BaxkHbIMW NpenMyLecTBaMm KONTIOOUHIOBbIX
TEXHONOT M ABNSAIOTCA BO3MOXHOCTb
npoBeaeHUs paboT Npy repMeTUYHOM YCTbe

B CKBaXKMHAX C M30bITOYHLIM JABNIEHNEM,
HenpepbIBHOCTb NPOLLecca NPOMbIBKM UK
OypeHus, MOOMNBHOCTb N CKOPOCTb NPOBEAEHMS

pabor.

The most important advantages of coiled tubing
are: possibility to perform works in wells with
excessive pressure with fully sealed wellhead;
continuity of well flushing or drilling process;
mobility and reduced time of job execution.

Rubin Akhmetshin: To my mind, the most
important advantages of coiled tubing are:
possibility to perform works in wells with excessive
pressure with fully sealed wellhead; continuity
of well flushing or drilling process; mobility and
reduced time of job execution.

Stanislav Zagranichny: Compared to other
technologies coiled tubing has a number of
advantages: possibility to create a continuous
pressure drawdown under low bottomhole
pressure in order to have a flowback of non- 2
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COOTHONIEHUE (I1€HA/KA4ECTBO». TaKkxe
HEMAJIOBAKHBIM (DAKTOPOM SIBJISICTCS OIITM3KOE
PACIIONIOKEHHE IPOU3BOAUTES, UTO IO3BOJIACT
OIIEPATHUBHO PENIATh BOIIPOCHI, BOSHUKAIOIIHC B
IIPOLIECCE KCILTYATALIMH TEXHUKMU.

Anexcangp HoBHYKOB: EC/iv TOBOPUTL O
CTPAaHE-TIPOU3BOAUTEIIE, TO 3TO HHOCTPAHHBIC
IPOU3BONTEIH, YAl BCEro n3 CEBEPHON AMEPUKU.
V HHX HAKOIJIEH OOJIBIION OITBIT B TPOU3BOJICTBE
HEPTETA30BOr0 O60PYAOBAHUS, U KAYECTBO MPOAYKTA
Ha OYEHDb BBICOKOM YPOBHE. KauecTBO MaTepuana u
CHOOPKH HAUOOJIEE BAXKHO IIPU BEIOOPE OOOPYJOBAHUS,
TAK KAKJII0OAs TTIOJIOMKA MOXKET IIPUBE3TH K CEPE3HON
4BAPHH, YTO MOBJIEYET NTOTEPIO (PUHAHCOBBIX CPEJCTB
U, KOHEYHO, HAHECET BPEJ, PEMYTAIIUH KOMITAHUU.

Bsageciaas IIlymakoB: Mbl IPUMEHAEM
obopynosanue I'pynnsl Kommanui G/ u
Jereh. KpuTtepmurii BBIOOpA: CTOUMOCTb, KAYECTBO,
3KCKJIIO3UBHOCTD.

Bacuiaui Apxupeen: MOe TNYHOE ITPEATIOYTEHNE
JUISL yCIIOBUH «OJIMPKHETO 3aPyOeEKbs» —
KOJITIOOMHI'OBBIE YCTAHOBKH IPOU3BOJICTBA
C3A0 «DP1IMAIII.

IIpeumymwecmea KOAMIOOUHZOBBLX
MexHON02ULL HAO MPAOUUUOHHBIMU
xopouwo uzeecmust. Kaxue u3 amux
npeumyuiecms, na Bau 632140,
camwole gaxncHole?

Huxomnay Paxumos: [Ipenmyiecrsa
KOJITIOOWHTOBBIX TEXHOJIOTUN HAJl TPAAUITMOHHBIMU
OIIPEAEAIOTCA B IIEPBYIO OUYEPEIb CIIEAYIOMNMU
TIOKA3ATEJIAMU:

* YIEHIEBJICHUE PAOOT B CBA3U CO 3HAYNUTEIbHBIM
COKpPAIICHUEM BPEMEHH HA BBIIIOJIHEHNE
OIlEPALIMN HA CKBAXKUHAX, T.€. 93KOHOMUHYECKAS
3(pPHEKTUBHOCTH;

* IIPAKTUYECKU IIOJHOE OTCYTCTBUE JACTIPECCUU
M HETATUBHOI'O BO3/ICHCTBHS OT JKUJIKOCTEN
[Ty IICHUS,

* 3KOJIOTUYECKad 6E30MACHOCTb TEXHOJIOIHY;

* YJIy4IICHUE YCIIOBHUH TPY/IA IIEPCOHAIIA.

PyOouH AXMeTIIHH: BaKHBIMU IPEUMYIIECTBAMU
KOJITIOOWMHT'OBBIX TEXHOJIOTUH, HA MO B3IJIS/I,
ABJIAIOTCS BO3MOXXHOCTD IPOBEJICHUS PAOOT IPU
TEPMETUYHOM YCThE B CKBAXKUHAX C HU30BITOYHBIM
JaBJIEHHEM, HEIIPEPBIBHOCTD IIPOLIECCA IIPOMBIBKU
nnu 6ypeHus, MOOMJIBHOCTb U CKOPOCTb IMIPOBEJIEHU A
paodoT.

Cranuciaas 3arpaHudHbIN: [10 CpaBHEHUIO C
JPYTUMH METOIAMU KOITIOOMHIOBBIE TEXHOJIOTUH
HMMEIOT HECKOJIBKO 3HAYUMBIX IIPEUMYIIECTB:
BO3MOXHOCTb CO3[1aHUs IIOCTOAHHOU AETIPECCUU
HA IUIACT IIPU HU3KOM 3200MTHOM JABJIEHNHU [
06PATHOTO NMPUTOKA HECLIEMEHTHUPOBAHHOM TBEPIOHA
(a3bl, BOBMOXKHOCTD ITPOBEACHUS PA3ITUIHBIX
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KonTioOuHroBble TeEXHONOrMY UMEIoT
HEeCKOJbKO 3HAYUMbIX MPENUMYLLECTB:
BO3MOXXHOCTb CO3[laHMsl MOCTOSAHHOM
AEenpeccMm Ha NNacT Npu HU3KOM 3a6oNMHOM
AAaBNeHUK ans obpaTHoOro nputoka
HecLLeMeHTMPOBaHHOW TBepaon dasbl,
BO3MOXHOCTb MPOBeAEHWNS Pa3INYHbIX
BHYTPUCKBAXXWHHbIX OMepauuin 3a oguH unm
HEeCKOJIbKO PericoB, 3KOHOMUSI BPEMEHMU Ha
00paboTky.

Coiled tubing has a number of advantages:
possibility to create a continuous pressure
drawdown under low bottomhole pressure
in order to have a flowback of non-cemented
solid particles; possibility to perform various
well intervention operations during one or
several trips; reduction of processing time.

3 beKkTUBHOCTb KONTIOOWHra onpeaensioT
[Ba OCHOBHbIX MapaMeTpa: BpeMsl
CKBaXMHHbIX paboT 1 MX CTOUMOCTb Ans
onepaTopa o CPaBHEHWIO CO CTOMMOCTbIO
YCTaHOBOK A1 PEMOHTA CKBaXMWH.

3a nocnegHue rogbl, bnaropaps
N3MEeHEeHNSM B TEXHONOMUN U
3KCNnyaTauMoHHOM 3 ek TUBHOCTH
00onx MeTof 0B, pa3HMLLA MeXAY STUMMU
napameTpaMu cTana MeHee 3Ha4MMOMN.

CT efficiency is determined by two main
parameters: duration of well intervention
and its cost for the operator compared to
conventional workover rigs. Over the recent
years due to technological changes and
improvement of operational efficiency of
both methods the gap between these two
parameters has reduced.

cemented solid particles; possibility to perform
various well intervention operations during one

or several trips; reduction of processing time. Such
use of coiled tubing allows increasing well yield by
improving permeability of fractures finally leading
to reduction in the amount of workover operations
related to failure of downhole equipment as a result
of accumulation of solid particles. CT efficiency

is usually determined by two main parameters:
duration of well intervention and its cost for the
operator compared to conventional workover

rigs. Over the recent years due to technological
changes and improvement of operational efficiency
of both methods the gap between these two
parameters has reduced. Job performance time

can be approximately the same; mobilization
expenditures are comparable; and even the cost of
operations has become almost equal, mainly due
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Anexcanop Hosuurxos
Alexander Novichkov

BHYTPUCKBAXKUHHBIX ONEPALINI 32 OJUH WIH
HECKOJIBKO PEVICOB, 3KOHOMMUSI BDEMEHU HA OOPAOOTKY.
Hcrionp30BaHUE KOJITIOOMHI'A JIJIs 9TUX 11€JIEH
MO3BOJIAET YBETUUUTD ICOUT CKBA’KUHBI U€PE3
YBEJIMYEHHE IPOHUITAEMOCTHU TPEUUH, B KOHEUHOM
UTOT'€ NTO3BOJISISI COKPATUTB OO'bEM PEMOHTHBIX
PaboT, CBA3aHHBIX C HOJIOMKAMU CKBA)KMHHOT'O
060pYIOBAHUS BCIEACTBUE CKOIUIEHUS TBEPAOU (PA3bL
O6B1YHO 3(PPEKTUBHOCTD KOJITIOOMHI'A OIIPEIC/ISIOT
JIBa OCHOBHBIX [TAPAMETPA: BPEMS CKBAXKUHHBIX
pPaboT 1 UX CTOMMOCTD 151 OIIEPATOPA MO CPABHEHUIO
CO CTOMMOCTBIO YCTAHOBOK JIJISI DPEMOHTA CKBAXKUH.

324 IOCJIETHUE TO/IbL, 61ATO/IAPS UBMEHEHHUSIM B
TEXHOJIOTUH U IKCIUTYaTAITUOHHOM 3(P(PEKTUBHOCTU
060HX METOMIOB, PA3HULIA MEXY STUMU MAPAMETPAMU
CTaJIa MEHEE 3HAYUMON. Bpems Ha rIposeseHue
ONPEACTIECHHBIX PA6OT MOKET ObITh IPUOIU3UTEIBHO
OJVHAKOBBIM, PACXO/bl HA MOOUIU3AIIUIO TAKXKE
CONOCTABHUMBIMU, U JAXKE CTOUMOCTD PAOOT yKE
MOYTH CPABHSIACH, YTO B OOJIBIION CTENEHN
06YCJIOBJIEHO CHUKEHHUEM CTOUMOCTH KOJITIOOUHI A
BCJIEICTBHE POCTA IIPEJIOKEHHUA HA PBIHKE. OJJHAKO
NPUHIIATTAATIBHBIM IIPEUMYIIIECTBOM KOJITIOOMHTA
ABJIAETCA €TO BIIMAHUE HA IPOU3BOIUTEIBHOCTD
CKBAKUHBL BECh TUKJI BHYTPHUCKBA’KUHHBIX PA0OT C
MHHUMAJIbHBIM WJIH JAKE HYJIEBBIM [IOBPEXKICHUEM
IUIACTA MO3BOJIAET OBICTPEE BBOAUTD CKBAXKUHBI B
paboTy Ha UX MAKCUMAJIbHOH MIPOU3BOJUTEBHOCTN.
DTO BO3MOXKHO 61ar01aps TOMY, 4TO KOJITIOOMHT
MOXKET UCTIOIB30BATHCA IS 3AKAYKHU A3PHUPOBAHHBIX
430TOM JKM/IKOCTEN, TIEHBI UJIH JJA’KE YUCTOT'O A30T4
IPY HAJIEXKHOM KOHTPOJIE CKBAKHUHBL.

Huxomnau JleMmaHeHKo: Bce mpenMymecTsa
KOJITIOOUHTI A IIEPE]] CBMHYMBAEMBIMU TPYOaMH MOKHO
OOBEAVHUTD B IBE IPYIIIIDL:

I — BO3MOXHOCTB 60JIEE OIIEPATUBHO BLITIOJIHATD
CTaHAAPTHBIE ONIEPALIUH (T.€. TE€ OIIEPALHH,
KOTOPBIE BBINTOJTHAIOTCA ¥ HA CBMHYMBAEMBIX
Tpy6ax).

II — BO3BMOXXHOCTB BBIIIOJIHATB T€ PA0OTHI, KOTOPbIEC HA
CBMHYMBAEMBIX TPYOAX BBIITOJHUTH HEBO3MOXHO.

Ecim 10 HaCTOAIIETO BDEMEHU OCHOBHBIM

to the reduction of coiled tubing costs as a result of
increased supply in the market. One of the critical
advantages of coiled tubing is its impact on well
productivity. The whole cycle of well interventions
with minimum or even no damage to the formation
allows putting wells into production to the full of
their capacity much sooner. This is due to the fact
that coiled tubing can be used for injecting nitrified
fluids, foam or even pure nitrogen with adequate
well control.

PROSPECTS

Nikolai Demianenko: All the CT advantages
can be clustered into two groups:

I — possibility to perform standard operations
more quickly (i.e. those operations that are also
performed using jointed pipes).

II — possibility to perform operations that cannot
be performed using jointed pipes.

While until recently reduced time of job
performance was the main advantage that
forced service companies to use coiled tubing
technologies, now we observe the expansion of

PazBuTHe KONTIOOWHra B Poccnm Hanpsimyto
CBA3aHO C POCTOM U U3MEHEHNEM
cermeHTa Pr1.

Development of coiled tubing technologies
in Russia is stipulated by the changes in the
hydraulic fracturing segment.

the coiled tubing application area. For example, use
of CT with logging cable for CT-conveyed logging
operations in horizontal wellbores.

As the proportion of hard-to-recover resources
increases, which require application of complex
and expensive technologies, the second group of
advantages will become more important.

Alexander Novichkov: I can name the
following advantages:
» Fast mobilization;
» Operation in live wells;
¢ Reduced time of job performance.

Vyacheslav Shumakov: Operational
safety, environmental safety, mobility and job
performance time.

Vasily Arkhireyev: Uniqueness and specific
nature of technologies, as well as wide range of
capabilities.

What coiled tubing technologies
are on the trend in the oil and gas
services sector in Russia and CIS?

Nikolai Rakhimov: I would name the following
contemporary technologies:
» Proppant cleanouts and well stimulation after
hydraulic fracturing operations including the use
of membrane and cryogen-type nitrogen units; p
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MPEUMYIIECTBOM, NOABUTAIOITUM CEPBHUCHBIE
KOMITAHHHU K IIPUMEHEHUIO KOJITIOOWHI'A, OBLIIO
CHHIKCHHE BPEMEHU BBIIIOJTHEHUS CTAH/IAPTHBIX
OnepPaIUIi, TO YKE CENYAC HAOMIONAETCS AKTUBHOE
pacmupenue chepbl HPUMEHEHHU S KOITIOOUHTOBBIX
TEXHONIOrUi. Hanpumep, NpuMeHEHNUE THOKOU TPyObI
¢ reopr3NICCKUM KabesneM Jist nposegeHust TUC

Ha KOJITIOOMHI'E B TOPU3OHTAIbHBIX CKBAKUHAX.

[To Mepe yBeETUYEHM IO/IU TPYJHOHU3BICKAEMBIX
3aM14COB, TPEOYIOMUX IPUMEHEHUS CJIOKHBIX U
JIOPOTrOCTOAIINX TEXHOJIIOT UL, BTOPAS IPYTIIA
MIPEUMYIIECTB OYAET IPUOOPETATH BCE OOJIBIIYIO
3HAYUMOCTb.

Anexcanap HOBHYKOB: DTO:
¢ OBICTPAas MOOMJIN3ALINS;
* pabOTHI B HEOCTAHOBJICHHBIX CKBAKHHAX;
* CKOPOCTD BBIIIOJTHEHUS PAOOTHL

Baugecaas IIlyMakoB: Be30MacHOCTD B padboTe,
3KOJIOTUYECKASI O€30ACHOCTD, MOOUIBHOCTD U BPEM S
BBITIO/THCHM A.

Bacuiauy Apxupeen: YHUKAJIbHOCTD U
crieuUKa TEXHOJIOTUH, 4 TAKXKE IPEAOCTABICHHE
PaCIIMPEHHOI'O CIIEKTPA BO3MOXHOCTEMN.

Kaxue konamioounzoeuste
mexnoa0zuu, no Bawmemy muenuio,
HAX00AMCA 8 mPeHoe CO8PemMeHn020
Hepmeza306020 cepauca 6 Poccuu u
CHI?

Huxosax PaxumMoB: [10 COBpeEMEHHBIM

TEXHOJIOTHAM OTMEYY CJIEAYIOIIHE:

* IIPOMBIBKA IIPOMIIAHTA 1 OCBOCHUE CKBAXKWH
rocJie onepanuu I'PIT B KOMILJIEKCE C A30THBIMU
YCTAaHOBKAMH MEMOPAHHOI'O ¥ KDUOT€HHOTO
UCTIONTHCHU;

* reo(PU3NYECKUE UCCIIEIOBAHUS TOPU3OHTAIBHBIX
CTBOJIOB;

* BOJOHM3OJIALIMOHHBIC OIEPAIUHU C IIPUMEHEHUEM
«HAJYBHBIX TAKEPOB».

Py6uH AxMeTmiuH: [I]pOMBIBKA 1 OCBOCHHE
CckBaXUH nocsie ['PIT, reopusmaeckue UCCieIoOBaHUs
T'OPHU30OHTAJIbHBIX CKBAXKUH, CTUMYJIALINA
TOPU3OHTAIBHBIX CKBAKWUH, ['TIIT 1 MHOrOCTaJUNHBIN
I'PIT.

Cranuciaas 3arpaHudHbIN: Ha Ham B3y,
Pa3BUTHE KOJITIOOMHTIA B POCCHM HAIPAMYIO
CBS3aHO C POCTOM U u3MeHeHneM cermenTa I'PIT.
MBbI yK€ YIHOMHHAJIU B PA3rOBOPE MEPCIIEKTUBLI
3aKAHYMBAHUA CKBAXXUH My(OTAMU JIJIS IPOBEACHUSA
MHOrocraauHoro I'PIT u npuMeHeHus
COOTBETCTBYIOIINX TEXHONOru. Kpome aToro,
CTOUT OTMETHUTB, 4TO «I'parikan Bemn CepBuc»
OBl IIEPBOU KOMITAHUEN B POCCHM, TPUMEHUBIIEA
I'PIT mpu HOMOIIN KOJATIOOUHTA. [I€pPBBIN IPOEKT
OBLIT OCYIIECTBJIEH HA IUIACTE YTOJIBHOI'O METAHA
u Brrodan 10-12 onepauuii I'PIT B cCKBaKuHe €
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» Logging operations in horizontal wells;
e Water shutoff operations with the use of
inflatable packers.

Rubin Akhmetshin: Well cleanout and
stimulation after hydraulic fracturing; logging
operations in horizontal wellbores; horizontal
wellbore stimulation; sand jet perforation and
multi-stage hydraulic fracturing.

Stanislav Zagranichny: We believe that
development of coiled tubing technologies in
Russia is stipulated by the changes in the hydraulic
fracturing segment. We have already mentioned
the possibility of well completion using multi-
stage fracturing collars and application of relevant
technologies. Besides, it should be noted that Trican
well Service was the first company in Russia to
perform CT-conveyed hydraulic fracturing. The

AkTMBHO pa3smBatoTca TexHonorum NcC
C NPUMEHEHMEM KONTIOOMHra 1 0OCBOEHMS
CKBaXXWH nocne MmHoroctagumHoro MPI.

Rapidly developing applications are CT-conveyed
logging and well stimulation after multi-stage
hydraulic fracturing.

first project was implemented at the coal methane
formation and included 10-12 hydraulic fracturing
operations in a well using a 73-mm coiled tube.
Well completion with the use of our patented
technology — Burst Ports System (BPS) —

B TpeHAae HaxoaaTcsi OCBOEHME CKBaXMH C
asoTom, pabota c 'MC B BI'C n pa3dypka ¢pak-
NMOpTOB.

Well stimulation with nitrogen, logging in
horizontal sidetracks and drilling out fracturing
ports are the technologies on the trend now.

is another application of CT-conveyed hydraulic
fracturing. The key feature of the technology is
that hydraulically-activated BPS collars containing
preliminary perforated holes (called “ports”) are
set on the casing of the horizontal wellbore or on
the liner and are then activated by the CT-conveyed
C2C straddle packer meant for selective well
treatment. When subject to pressure, BPS collars
burst when the pressure reaches a designated burst
point, leaving an isolated channel for distribution
of hydraulic fracturing fluid in the formation target
zone. C2C straddle packer moves in the wellbore
to the next BPS collar and the process repeats.

Use of coiled tubing for such kind of operations

is limited by the size of the working reel with the
73-mm coiled tube, however a solution has been
found: combined use of coiled tubes and collared-
joint tubes for hydraulic fracturing. In this case



Bauecaae Illymaxoe
Vyacheslav Shumakov

UCIIOJIb30BAHUEM THOKOU TPYOBI JUAMETPOM 73 MM.
Eme ogHa 06/1aCTh IPUMEHEHUS, TTIE MOXET
UCIOIb30BAThCA I'PIT Ipy MOMOII M KOJITIOOUHT A —
3aKaHYMBAHUE CKBA’KHUH IIPU ITIOMOIIU
MATEHTOBAHHOM TEXHOJIOTUY KOMIIAaHUU Trican:
CHUCTEMBI PA3PbIBHBIX IOPTOB (Burst Ports

System, BPS). OCHOBHOI IIPHUHIINII TEXHOJIOTUU
3AKJIIOYAETCS B TOM, YTO TUAPABINYECKU
akTuBHpyeMble MydTHI BPS ¢ npeanepdopu-
POBAHHBIMHU OTBEPCTUAMMU (IIOPTAMHU) PA3MELIAIOTCS
Ha 06CaJHOM TPy6E TOPUZOHTATBHOM CKBA’KUHBI
JIMOO HA KOJIOHHE-XBOCTOBHKE U 34TEM
AKTHUBU3HUPYIOTCS IIPU ITOMOIIU CIBOEHHOTO

HaKepa JJIs1 CEIEKTUBHON OOPAOOTKU CKBAKHHBI
C2C, criyckaeMoro Ha KonTioouHre. [loBeprasch
onpeccoBke, My(dpThI BPS paspreiBaloTcs npu
JOCTHUKEHHUU ONIPEIEIEHHON TOYKU PA3PhIBA,
OCTABJIASI U3OTUPOBAHHBIA KAaHAJ [
PacpoOCTPpaHEHU X KUJKOCTU I'HJIPOPA3PHIBA B
LEeIEBOU 30HE 11aCTa. CABOEHHBIN Takep C2C
MEPEMENTAETCA IO CKBAXKUHE K CIEAYIOMEN My Te
BPS, u nponecc nosropsercs. IIpumeneHue
KOJTIOOMHTA JJI TAKOT'O TUIIA OIIEPALTAH
OTPAHUYECHO PA3MEPOM PaboUero 6apadaHa C
TPyOOIt JUAMETPOM 73 MM, OJHAKO OBIJIO HALJIEHO
penieHne: COBMEIMEHHOE UCIIONIb30BAHUE FTHOKUX
TPy6 ¥ KOJIOHHBI TPYO € MY(PTOBBIMH COEAUHEHUAMU
i I'PIT. B TakoMm ciry4dae Tpy6bl C My(OTOBBIMHA
coeguHeHuAMU 11 IPIT CITyCKaroTCa B CKBAXKUHY
cnnakepom C2C U O/IBEIINBAIOTCS HA YCThE
CKBaKMHBL ['MOKasA Tpy6a COEUHAETCA C TPYOAMU
Juis TPIT npy nOMOMIY CHENUAJIBHO Pa3pabOTaHHOI'O
BPAIIAIOMErOCI COEAUHUTEIIA U CITYCKAETCA B
CKBAXXUHY U1 1poBeeHus [PIT. [IrHa KONTIOOUHT A
MO3BOJAET NOAJEPKUBATE KOHTPOJIUPYEMBIA PEXKHUM
PabOTBI CKBA’KMHBI U ITIOCTOSHHYIO LIUPKYJIALTAIO
MEXK/Y 30HAMH, YTO MO3BOJIAET U30€XKATD 3aTPAT
BPEMEHU Ha COCIMHEHUE COOPHBIX TPYO U JICIAET
padoty 6e3omnacHee. TakuMm 06pa3oM, CUCTEMA

JIA€T OIIEPATOPY NIPEUMYIECTBA COXPAHHOCTHU

BCEU 06CAAKY IS OyAYIIUX PAOOT B CKBAXKUHE,
BO3MOKHOCTB ['PIT 1171aCTOB B JIITO60OM ITOPSIJIKE,
BO3MOKHOCTDB ITOBTOPHOI'O BXO/[A B CKBAKHHY JJIs1 4

collared-joint pipes string is run into a well with
C2C packer and is hanged on the wellhead. Coiled
tube is connected to the hydraulic fracturing string
with a special rotating connector and is run into
the well for fracturing operations. The length of
coiled tubing allows maintaining controlled well
operation and ensuring continuous circulation
between the zones. This helps reducing the time for
jointing pipes and making the work safer. Thus, the
system gives operators the following advantages:
integrity of the whole casing for future well jobs;
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B Poccum konTiobMHroBoe bypeHue
NOTeHUMAaNbHO BbIFOAHO ANs CIefyHoLLMX
obnacrel NnpMmeHeHus: OypeHue BONM3m
BOJOHOCHbIX NJIACTOB, YMJIOTHSAIOLLEE
OypeHue, kapboHaTHbIe NNacTbl 1
FOPM30OHTasIbHble CKBaXXMHBbI.

In Russia CT drilling can potentially be
profitable and beneficial in the following
application areas: drilling in the proximity
of water-bearing formations; infill drilling;
carbonate formations and horizontal
wellbores.

possibility of formation hydraulic fracturing
operations performed in any order; possibility of
re-entry for reservoir treatment and additional
production. This is the most quick an economically
feasible solution in the market.

Nikolai Demianenko: Analyzing the
presentations that have been made at Coiled Tubing
and Well Intervention International Conference
over the recent years I can see that the most rapidly
developing applications are CT-conveyed logging
and well stimulation after multi-stage hydraulic
fracturing.

Alexander Novichkov: I think that at present
this is multi-stage hydraulic fracturing operations.

Vyacheslav Shumakov: To my mind, well
stimulation with nitrogen, logging in horizontal
sidetracks and drilling out fracturing ports are the
technologies on the trend now.

Vasily Arkhireyev: Drilling, well stimulation,
production log tests, bottomhole treatments.

What bampers the development
of coiled tubing drilling in Russia
and CIS?

Nikolai Rakhimov: High price of coiled tubing
drilling equipment (at least USD 50 million)
compared to low estimated cost of the work itself.
Economic feasibility can be achieved only in case
of long-standing and stable equipment workload
for the period of 3—4 years at least. For example, P
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JIOOTPAOOKH IJIACTA WK €ETO O6PAOOTKU: HaNbOoJIee
OBICTPOE 1 SKOHOMUYECKU 3(PPEKTUBHOE PEIIECHUE
W3 TIPEIATAEMBIX HA PBIHKE.

Huxomnau [IeMaHeHKo: AHAJIU3UPYs
TEMATUKY JIOKJIAJJOB, KOTOPBIE ObLIA O3By YEHDI
Ha MeXAyHAPOAHON HAYYHO-TIPAKTUYECCKON
KoH(pepeH1IH «KOTTIOOUHTOBBIE TEXHOJIOTUU
Y BHYTPHUCKBA>)KMHHBIE PA6OTBI» 32 TTOCJIEHUE
TrOIbI MOYKHO OTMETUTh, YTO HANOOJIEE AKTUBHO
pasBuBaroTca rexHonoruu '’MC ¢ npumMeHeHueM
KOJITIOOMHI'A U OCBOEHMUS CKBAXKHH IIOCIIE
MHoOrocTaauuHoro I'PIT.

Anexcanap HoBuakoB: Ha TaHHBINT MOMEHT 3TO
HCHOJB30BAHUE TEXHOJIOTUU MHOT'OCTAAUMHOTO I'PIT.

Bagecnas IIlymakos: B TpeHze, Ha MOU B3LVIA],
HAXOAATCS TAKHUE TEXHOJIOTUH, KAK OCBOCHUE
CKBAXXUH C a30TOM, padoTra ¢c 'MC B BI'C u pasoypka
(Ppak-mopToOB.

Bacuiuit Apxupees: bypeHue, OCBOeHUe,
TII'vcC, OI13.

Ymo, na Baw 632140, coepicusaem
wupoxoe pazsumue 6 Poccuu

u CHI' maxoii nepcnexmuenoil
MexHON02UU, KAK KOAMIOOUH20680€
oypenue?

Huxomay PaxuMoB: [[JOpOroBu3Ha KOMIUIEKCA
obopynosanus 4y 6ypenus ¢ THKT (ue menee
50 Mu1H fomnapos CHIA) mpu HU3KOHM CMETHOH
CTOMMOCTH CAMHUX PA6OT. DKOHOMHYECKAS
3(PHEKTUBHOCTb NPOEKTA MOKET ObITH TOJIBKO
OPU JJIATENBHON U CTAOMIBHOM 3aTPYy3KE
060pyIOBAHMS HA CPOK HE MeHee 3—4 jieT. Kak
OpUMep — KOMIaHUA «CypryTHe(TEras», Koropas
JocTUriia 3pOEKTUBHOCTU CBOETO MMPOEKTA 34 CUET
MOCTOSTHHOT'O 33/IEICTBOBAHM A KOMILTIEKCOB 10
oypenuto ¢ THKT Ha genpeccuu rOpu30HTAIbHBIX
Y4YaCTKOB HEPTAHBIX CKBAXKUH U UCTIOJIb30BAHUS BCEX
HOBEUIINX MUPOBBIX 1 COOCTBEHHBIX HAPAOOTOK IO
TEXHOJIOTUH B 3TOH OOJIACTH.

Py6mH AXMeTHIHH: BBICOKAsI CTOMMOCTD
060pPYIOBAHUS, 3HAYUTEIBHOE IIPEBBIIIICHHE
CTOMMOCTH Pa®OT IO CPABHEHUIO C TPASUIITUOHHBIM
OypeHueM.

CraHucaas 3arpaHUuYHBIHN: KONITIOOMHIOBOE
OypEHME MPUBJIEKAET BHUMAHUE ONIEPATOPOB BO
BCEM MHUPE. B HEKOTOPBIX OOCTOATENBCTBAX OHO
XOPOIIO OKYMAETCA, B HEKOTOPBIX JPYTUX — HE
0c060. TexXHOIOrus Pa3esIeTCsI HA HECKOJIBKO
CIIEIUATU3UPOBAHHBIX HATIPABJICHU, HAYNHAS
OT BEPTHUKAJIBHOTO OyPEHHN HA PENIPECCUH JJIS
MECTOPOXK/ICHUI HA PAHHHUX 9TAMAX Pa3paboTKH
U 34KaH4YMBas OOJee CJIOKHBIM 6ypEHHUEM
TOPU3OHTAJIBHBIX CKBA’KHH C IEIPECCHUEN HA TLIACT.

B Poccru KONTIOOMHTOBOE 6y PEHUE NOTEHITUAJIBHO
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Surgutneftegaz Company that achieved the
efficiency of their project due to continuous usage
of CT units for underbalanced drilling of horizontal
wellbores and usage of state-of-the-art global and
in-house developments in this sphere.

Rubin Akhmetshin: High cost of equipment;
much higher cost of CT drilling works compared to
conventional drilling.

Stanislav Zagranichny: Coiled tubing drilling
draws attention of operators all over the world.
Under some circumstances this technology
pays off quite well, under other circumstances it
does not. The technology is divided into several
specialized groups — starting with vertical
overbalanced drilling for oilfields at the early stage
of development and ending with more complicated
underbalanced drilling of horizontal wellbores.

In Russia CT drilling can potentially be profitable
and beneficial in the following application
areas: drilling in the proximity of water-bearing
formations; infill drilling; carbonate formations and
horizontal wellbores. At many oilfields of Western
Siberia there occurred high water cutting of well
production after the attempts to stimulate wells by
means of hydraulic fracturing. This could be due to

KonTioObmnHrosoe OypeHune — 3To 04eHb
pecypcoeMKuin NpoeKT, TPedyowmin
NpUBNEYEHNs 3HAYNTESIbHBIX PUHAHCOBBIX,
MaTepuasbHbIX U TPYAOBbIX PECYPCOB.

Coiled tubing drilling is a very resource intensive
project that requires considerable financial,
material and labor resources.

poor cementing quality and subsequent flows in the
annular space between the water-bearing bed and
producing formation with fractures, or high water
cutting could be due to penetration of fracture into
the water-bearing area due to bad isolation from

ByoyT akTMBHO BHeApsATLCS KONTIOOMHIroBble
yctaHoBKkM ¢ THKT aByx- 1 TpexcTBonbHOro
NCMONTHEHUM.

Double- and triple-hole design coiled tube will
be actively introduced.

the producing formation. Primary candidates for
CT drilling are formations located in the proximity
of water-bearing zones, since there is no space for
fracture expansion. Formations with low pressure
are usual candidates for underbalanced drilling.

In Russia, where production is usually stimulated
by means of hydraulic fracturing, mentioned
selection criteria might not be priority ones. When
hydraulic fracturing is not applicable, one can
ensure minimum damage to the formation by



Bacuauii Apxupeee
Vasily Arkbireyev

BBITO/THO JJISL CJIEAYIOMIUX O6JIACTEN IPUMEHEHUS:
OypeHue BOINU3U BOJJOHOCHBIX ILJIACTOB,
YIUIOTHAIOIEE OypEHHE, KAPOOHATHBIE IIIACTHI

Y1 TOPU3OHTAIBHBIE CKBAXXUHBL Ha MHOTHX
MECTOPOXKACHUAX 3anaJHON CHOUPU ITOCIIE MONBITOK
UHTEHCU(DUKAITUHU JOOBIYH Ty TEM T POPA3PhIBA
HAOJIIOAAIACH BBICOKASI OOBOJHEHHOCTD TPOLYKIUH.
Omna MOIIa OBITD BBI3BAHA IIJIOXUM KA4ECTBOM
LEMEHTUPOBAHUS U TTOCJIEYIOMUMU IEPETOKAMHU
MEXK/TY BOJTOHOCHBIM TOPU30HTOM U ITPOJYKTUBHBIM
JIACTOM C TpemunHaMu nocse I'PIT, nponcxoguBmmmmn
B 3aKOJIOHHOM IIPOCTPAHCTBE, TUO6O BO3HUKHYTh

O IPUYHHE NPOPBIBA TPEMUH B OOBOJHEHHYIO

30HY U3-34 IIJIOXOHN U30JIAILIUH OT IPOJYKTHBHOI'O
ropu3oHTa. [IepBOCTENEHHBIMU KAHAUATAMU JJ15
KOJNITIOOMHI'OBOT'O OYPEHMS MOKHO HA3BATD IIACTHI,
PaCIoONOXXeHHBIE 6JIM3KO K OOBOJJHEHHBIM 30HAM H3-34
OTCYTCTBHUS IPOCTPAHCTBA JIJI PACIPOCTPAHEHN A
TpemUH. [1I1aCcThI C HU3KUM JABJIEHUEM — OOBIYHBIE
KaHIUJATHI JJ11 OypeHUs Ha ienipeccuu. B Poccuy,
I71€ OOBIYHO ITPOBOIUTCS UHTCHCU(PUKALTNSA CKBAKHUH
uepes I'PI1, mpuBeIeHHBIE KPUTEPUH BBIOOPA

MOT'YT OBITh HENNPHOPUTETHBIMU. B CTydasax, Korjga
uHTeHCcudukanua ¢ I'PIT HenpruMeHNMa, OOECIEYNUTD
MMWHHMAJIbHOE ITOBPEXAECHUE IIJIACTOB IIOMOXKET
KOJNITIOOMHT'OBOE OYPEHUE HA JENTPECCUN B COUETAHUH
JIMO0 C 3aKAHIMBAHUEM HEOOCAKEHHOM CKBA’KUHBI CO
CITYCKOM XBOCTOBHKA C IIEJIEBLIMU ITPOPE3AMU, TNOO
C 3aKaHYHMBAHHEM CKBAXKXUHBI IIPH OTPHUIATEIBHOM
JIaBJIEHNH HA IJIACT C Itepdopariueis 00CAKEHHOT'O
NPOAYKTUBHOI'O UHTEPBAJIA. Elle OAMH IIpUMED, I1ie
KONTIOOMHIOBOE 6y PEHHUE MOKET OBITH BBII'OIHBIM —
OypeHne KapOOHATHBIX I1JIACTOB. ECTECTBEHHbBIE
TPEMIMHBI U HIEJIU OOBIYHO 320UBAIOTCS TEPSIEMBIM

B HUX OYPOBBIM PACTBOPOM, 4 INIMHUCTASA IUVIEHKA
U30JIMPYET MEJIKHE TPEMUHBL B TPEIMMHOBATHIX
KapOOHATHBIX IUIACTAX OYPOBBIE PACTBOPBI HEPEJKO
TEPAIOTCA MTOMHOCTBIO. B KOJJIEKTOPAX C HU3KUM
JABJIEHUEM PACTBOP U ITTMHUCTYIO KOPKY CIOKHO
YAJIUTD, 4 TOBPEXK/IEHHUE IIACTA MOXKET ObITh HE
TOJIBKO ITTyOOKHM, HO U HEOOPATUMBIM. BypeHue Ha
JIETIPECCUU TTIOMOXKET U36€EXKATh ITPOOJIEM C INTMHUCTON
KOPKOU U PaCTBOPOM. bypeHue Ha genpeccumn

means of underbalanced coiled tubing drilling
combined with either open hole completion with a
slotted liner, or completion of a well with negative
pressure by perforating the cased borehole in the
productive formation area. Drilling carbonate
formations is another example of profitable and
efficient application of coiled tubing. Natural
fissures and fractures are usually clogged by the
drilling mud and the clay cake isolates small
fissures. Very often drilling mud can be fully
absorbed by the fissured reservoirs. In low-pressure
reservoirs it is very difficult to clean the mud and
clay cake out, and reservoir damage may be deep
and irreversible. Underbalanced drilling will allow
avoiding problems with drilling mud and clay
cake. It would be very good to do underbalanced
drilling in sand and especially carbonate reservoirs
in horizontal wells, where there is good vertical
permeability. Horizontal wells in sand reservoirs
are usually drilled with the use of reservoir drill-

in fluids (RDF); if drilling is done with the help

of geosteering system with subsequent well
workover activities then such kind of drilling is not
a complicated task. Nevertheless, underbalanced
drilling might be good solution for low-pressure
reservoirs.

At present only Surgutneftegaz extensively uses
coiled tubing drilling — both for horizontal wellbore
drilling and for re-entry operations. No doubts
that in the future coiled tubing drilling will take
a decent place in the Russian oil and gas services
market, but at present it has highly specialized
area of application; this technology will further
develop as production and service companies
gain more practical experience in applying this
technology. Coiled tubing drilling projects require
deep analysis and thorough examination; they
envisage close cooperation between clients (in
terms of the scope of work) and service providers
(in terms of necessary resources). That is why it is
worth mentioning the requirements for CT drilling
projects: availability of the necessary infrastructure —
it would be difficult to do coiled tubing drilling
without well-developed infrastructure specially
equipped for coiled tubing operations; data
collection for detailed survey and selection of
candidate wells — quality, quantity and format of
data meant for preparation of survey/selection of
candidate wells; logistics of CT operations —
cost of daily CT drilling operations will be high,
thus, any delays, inefficient logistics and technical
support will be unacceptable; search for and testing
equipment and services of the domestic suppliers in
order to reduce operational costs; implementation
of personnel training programs in order to
train local personnel that will be appointed to
responsible positions.

Nikolai Demianenko: Since 2010 Belorusneft
has been introducing the technology of directional
coiled tubing drilling, including underbalanced
drilling. Over this period of time we performed
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OyZAET BBI'OJJHO HCIIONIB30BAT I IECYAHBIX U
OCOOEHHO KaPOOHATHBIX IIJIACTOB B TOPU30OHTAJIBHBIX
CKBAKMHAX, TJIE CYIIECTBYET XOPOIIAsl BEPTUKAIbHAS
HPOHULIAEMOCTD. [OPU30OHTATIBHBIE CTBOJIBI

CKBa’KMH B IECYAHBIX KOJIJIEKTOPAX OOBIYHO

OypSTCS C HOMOUIBIO CHELTUATIBHBIX PACTBOPOB

Juta 3a6ypusanud (RDF) u, B cirygyae OypeHus ¢
3a00MHOI CHCTEMON KOHTPOJIS U TTOCJIEAYIOMTUMU
MEPONPUATHUSAMHU IO PEMOHTY CKBA’KHUH, HE
NPEACTABIAIOT OOJIBIION CJIOKHOCTU. TeM HE MEHEE
OypeHHE HA IETPECCUN MOXKET OBITh BBITOJTHBIM JIJI
IJIACTOB C HU3KUM IIJIACTOBBIM JJABJICHUEM.

Ha cerogHsAmHuN 1eHb 6y pEHUE KOITIOOMHIOM —
KAaK /I TOPU3OHTAJIbHBIX CKBA’KHH, TAK U JJI5
MHOBTOPHOT'O BXO/1a B CKBA>KUHY — BHEIPEHO TOJIBKO
«CypryTtHedrerasom». bes CoMHeHUs, B Oy yIIEM
OypEHME KOITIOOMHIOM 3aMIMET CBOE MECTO HA
PBIHKE HE(PTECEPBUCHBIX YCIYT B Poccuu, HO certuac
OHO OCTAETCA OCO60I C(pepOit TPUMEHEHNUH,
KOTOpas OYIET PA3BUBATHCS 10 MEPE TOTO, KAK
CEPBUCHBIE U JOOBIBAIOIINE KOMIIAHUH IPUOOPETAIOT
MPAKTUYECKUU ONBIT €€ UCIIOIb30BaHMA. [IpOEKThI
KOJITIOOMHT'OBOI'O 6ypeHUs TPEOYIOT INTyOOKOTO
AHAJIM3A U TIATETBHOTO UCCIIENOBAHUA U
MNPEAYCMATPUBAIOT TECHOE COTPYAHUYECTBO
MEXIY 3aKa3YMKAMU (B IUIAHE OOBEMOB PA0OT)

U ITOCTABIIUKAMH YCJIYT (B IIJIAHE HEOOXOAUMBIX
PECYPCOB), HO3TOMY CTOUT YIIOMSHYTb OCHOBHBIE
TPeOGOBAHUA JIJIS PEATIUZALUUN TAKHUX ITPOEKTOB:
UH()PACTPYKTYPHOE O6ECIIEYEHHE KOITIOOMHIOBOI'O
OypeHUs — KONTIOOMHI'OBOE OypeHue 6e3

PasBUTON MHPPACTPYKTYPHI, 060PYJOBAHHONU

O/ KOJITIOOMHT'OBBIE ONIEPALINH, IPECTABIACTCSA
CJIOKHBIM; COOP TAHHBIX JIJI 1€ TAJIbBHOT'O U3Y4YEHU A
U ITOJ00PA CKBAXKUH-KAHU/IATOB — KAYECTBO,
KOJIUYECTBO U (POPMAT JAHHBIX A1 IOATOTOBKHA
HCCIIEIOBAHUS/TIO/I00PA CKBAKUH-KAHJU/IATOB;
I10JIEBASI CTPYKTYPA CHAGKEHUSI OTIEPAITUH —
CTOMMOCTD €KEJJHEBHBIX OIIEPAIINIT
KOJITIOOMHI'OBOI'O 6ypeHMs 6y/I€T BBICOKOM, TAKUM
006Pa30M, 32JEPXKKU W HEA(PPEKTUBHOCTD
CHAOXXEHUS U TEXHUYECKOU MOAJIEPKKH padoT
OyyT HEIPUEMJIEMBL; ITOUCK U UCTIBITAHUE
3JIEMEHTOB OO0PY/IOBAHUS U YCIIYT OTEYECTBEHHBIX
IMOCTABIIIMKOB [IJIs1 COKPAIIICHHUS ONIEPAIIMOHHBIX
32TPaT; BHEJPECHUE 1 COOIIO[IEHUE TPOTPAMM
06y4€eHUSs IEPCOHAIIA C IIEJIBIO TTOCIEAYIOMIETO
OIIpEJIEICHUSI MECTHOTO IIEPCOHAIA HA
OTBETCTBEHHBIC NO3UIINU. [IPOEKTEHI 1O 6yPEHHIO
TPEOYIOT INTyOOKOI'O OCMBICIICHUS U H3YUYCHUS

U IIPEJIIIOJIATAI0T TECHOE B3AUMOZICHCTBHE U
34KA34YUKOB (B IIJIAHE OIIPEAEICHUs OObEMOB PAdOT),
U TIOZIPSITYUKOB (B IJIAHE IIPUBJICYEHUS DECYPCOB).

Huxomnau JlemaHeHko: <beopycHedrb» €
2010 roga oCyIecTBIseT BHEJPEHHE TEXHOJIOI NN
HAaIPaBJIEHHOI'O KOJITIOOMHI'OBOI'O OYPEHUSI, B TOM
YUCIIE HA JIETPECCUM. 32 3TO BPEMSI IIPOBE/ICHBI
paboTsl Ha 11 ckBaxxnHax. CyMMapHasi IPOXOKa
cocTasuia 6osee 1000 M. OmHAKO HA CETOAHAIITHUHI
JIEHb MBI HE MOXXEM YTBEPKIATh, YTO TEXHOIOT U
JIOBEZICHA /IO YPOBHS IPOMBIIIJIEHHOI'O BHEAPEHMUS.
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MNonyyat pa3suTme Takme TexHonorum, kak i
npw MHoroctagmmnHom P, pa3dypreaHue
NOpPTOB MHOrocTtagnnHoro IPI, KNCNOTHLIN
rmgpopaspblB Mnacta, nccnegoBaHue
rOPU30HTaNbHbIX CKBAaXWH, CTUMYNALMA U
M30M9UMA BOA B FOPU3OHTANIbHbIX CKBaXXUHAX.

The following technologies will be developed:
sand jet perforation during multi-stage hydraulic
fracturing; drilling out multi-stage fracturing
ports; acid fracturing; horizontal well surveying;
stimulation and water shutoff in horizontal
wellbores.

works in 11 wells. Total distance drilled is more than
1000 meters. However, today we are not able to say that
the technology is ready for commercial introduction.

Based on our own experience we can state that
coiled tubing drilling is a very resource intensive
project that requires considerable financial, material
and labor resources.

C YCNOXHEHNEM CUCTEM 3aKaHYBaHUA
rOPU30HTAaJIbHbIX CKBa>X1H 6yp,eT pactun
I'IOTpe6HOCTb B HOBbIX KMHTEJUJTIEKTYallbHbIX»
MeTOo4aX rnpoBeaeHna PEMOHTOB, a 3HAYUT,
nrpuMeHeHnmn KONTioOWHra Ha Pa3nMnNYHbIX
STarax CTpounTesNnibCtBa M OCBOEHNA CKBa>XXUH.

As horizontal well completion systems become
more and more complicated, there will be
increased demand for “smart” workover
techniques, i.e. increased demand for coiled
tubing application at different stages of well
construction and completion.

EavHoe npaBoBoe NPOCTPaHCTBO Ha
CePBUCHOM pbIHKE 0ONerynT NpMMeHeHme Kak
CTaHOAPTHbIX TEXHONOM M KONTIOOMHIa, TaK U
BHeApeH1e HOBbIX pa3paboToK.

Uniform legal environment in the services
market will make it much easier to use
conventional CT technologies and to introduce
new developments.

Alexander Novichkov: Currently there are few
CT-conveyed non-directional drilling operations in
Russia. This is due to a number of subjective reasons. I
think that producing companies do not want to take
risk and they entrust sidetracking operations to the
companies that are specialized in workover, since they
have greater experience in this area and the cost of
their services is lower.

Vyacheslav Shumakov: Wider application of this
technology is held back by the lack of high-quality



Vicxopst 13 COGCTBEHHOT'O OIBITA, MOXKEM
YTBEPXKAATh, YTO KOJITIOOMHI'OBOE OypPEHUE —
3TO OYEHD PECYPCOEMKUI IPOEKT, TPEOYIOMTUT
TIPUBJICYCHUA SHAYUTC/IbHBIX (1)I/IH21HCOBI:IX,
MATEPUATIBHBIX U TPYAOBBIX PECYPCOB.

Anexkcangp Hosrmukos: Ha Teppuropun Poccuu
Ha JAaHHBIM MOMEHT BBINIOJIHAETCS HE OYEHb MHOT'O
paboT 1o HeHanpasaeHHOMY 6ypenuio ¢ THKT, n
3TOMY €CTb P OObEKTHUBHBIX IPHUYMH. 5] cCauTaIo,
YTO JOOBIBAIOMINE KOMIIAHHUU HE XOTAT PUCKOBATb U
JOBEPAIOT 3aPE3KY OOKOBBIX CTBOJIOB KOMITAHUAM,
BBINOMHAIOMUM KPC, TaK KaK OHH UMEIOT ropaszio
OGOJIBIINH ONBIT PA6OT B JAHHOM HAIIPABIECHUN Uy
HHUX 60JIe€ HU3KAA CTOUMOCTD YCIIYT.

Baueciaas Ilymakos: HInpokomy
PacIpOCTPAHEHUIO 3TOH TEXHOJOTUU IPENATCTBYET
OTCYTCTBHE KA4ECTBEHHOI'O POCCUUCKOTO
060PYIOBAHUS, A TOCKOJIBKY IIPEIATAEMOE
3apyoekHOE OO60PYJOBAHHE TOPOTOCTOAIIIEE,

MBI HE BXOZJUM B 9KOHOMUKY 3aKA34HKA.
CKa3bIBAETCS TAKKE OTCYTCTBHE OOOPYAOBAHUSA
JUIA TTIOCTIEAYIONIETO PEMOHTA CKBAXKHUH B IIPOLIECCE
sKcruryaraumu. Hanomuio kpurepun KPC: npexae
YEM UTO-TO CIIYCTUTD B CKBAXKUHY, HAZJO UMETD, YEM
€T'0 U3BJIEKATD.

Bacuianit Apxupees: [IpensTcTByeT OTCYTCTBUE
3HAHUWI, OITBbITA U UTH(MOPMAIUU. Be3yCI0OBHO,
CKa3bIBAETCSI CTOUMOCTDb OOOPYJOBAHUS,

KOTOPOE OCHOBHAA Y4CTh CEPBUCHUKOB HE UMEET
BO3MOKHOCTH IPUOOPECTHU, 4 TAKIKE CTOUMOCTD
pa6oT. Ha Mo¥1 B31711]1, HEOOXOAMO OO'BEITUHEHHE
YCHJIMH CEPBUCHBIX KOMIIAHUH, O YEM YIKE
HEOJJHOKPATHO F'OBOPWJI, UHTEIPUPOBAHUE OOIINX
3HAHWU U OIBITA CEPBUCHBIX KOMITAHUI B TAHHOM
BoIpoce. Heo6xouma TaKKe 3aUHTEPECOBAHHOCTD
34KAa34YMKOB BO BHEIPEHNU TAKUX TEXHOJIOTUH, UX
JKEJIAHUE COBMECTHO C CEPBUCHBIMU KOMITAHUAMU
HECTU OTBETCTBEHHOCTD 34 IIEPCIEKTUBY,
NEPBOHAYAJIBHO BJIEKYIYIO 3HAYUTEIbHBIE 3ATPATHIL.

Baw npozno3 pazsumusn
KOJMIOOUNHZ08bLX TMEeXHOI02ULL
8 Poccuu u CHI na oaudncatimuue
5-10.1em.

Huxkoxaym PaxumMoB: B 61MKaUIINE T'OIbI
OyZeT HabIIOAATbCS OCTENIEHHBIN IEPEXO]]

HA4 YHUBEPCAJIBbHBIC YCTAHOBKU THIIA M30,
TO3BOJISIIONIHE PAOOTATh MIPAKTUYCCKU B JIIOOBIX
CKBaXKMHAX IMTyOHHOU 10 5000 M U C AaBJIEHUEM
1o 70 MITa.

ByAyT aKTUBHO BHEJIPATBHCS KOJITIOOMHIOBBIE
ycTaHoBKU ¢ THKT 1ByX- U TPEXCTBOJIBHOT'O
UCHONMHEHUN. Hanmuue kabess U OHOTO WU ABYX
IPOMBIBOYHBIX KAHAJIOB IO3BOJISIT IPOU3BOJUTH
KOHTPOJIMPYEMBIE JUCTAHILIMOHHO B PEKUME
OHJIAUH YHUKAJIbHBIE TEXHOJIOI'MYECKUE OIIEPALIUU B
CKBAXKHHAX, YJIYUIIUTb U YCKOPUTb T€O(PUUIECKUE
HUCCJIEAOBAHNA TOPU3OHTAIBHBIX CTBOJIOB.

Pa3BuBaeTcs NMpPaKTUKa rippymeHeHn4

OMNTOBOJIOKOHHOTO Kabens 1 reopuranyeckoro
kKabens manoro anameTpa B rmbkmx Tpybax,
no3ssossioLlue NPoM3BOANTb BECh CNEKTP
ornepawmm Npum UCNonb3oBaHUU rMOKoOM TPYObI
C 3anpaBfieHHbIM Kabenem BNAOTb A0 cOpoca
LIapOB.

PROSPECTS

There is a practice of using fiber-optic cable and
small-diameter logging cable in coiled tubes that
allow performing the whole range of operations
up to ball dropping.

Russian equipment and, since foreign equipment

is expensive, we are not able to meet clients’ cost
requirements. Another factor is the lack of equipment
for subsequent well workover to be done in the
process of operation. I would like to remind you the
rule of workover operation: before running something
into the well one should have a tool to retrieve it.

Vasily Arkhireyev: I think this is the lack of
knowledge, experience and information. Another
important factor is the price of equipment that the
majority of service companies cannot afford, as well
as the cost of works. To my mind, it is necessary to
join the efforts of service companies, as I have already
mentioned many times. It is necessary to integrate
knowledge and experience of service companies.
Clients should also be interested in introduction of
such kind of technologies and should be willing to
bear responsibility (alongside with service companies)
for future benefits of such technologies, which entail
considerable costs at the initial stage.

AkKTyanbHbIM OyaeT ncnonb3oBaHme M'HKT ¢
OMNTOBONIOKOHHbLIM Kabenem, Ho CTOMMOCTb
AaHHbIX TEXHONOIMMIN CerofgHs BeCbMa BbICOKa.

It would be good to use CT with fiber-optical
cable but such technologies are quite expensive.

What arfiyour projections about
Jurtber development of coiled tubing
technologies in Russia and CIS in the
upcoming 5-10 years?

Nikolai Rakhimov: I the coming years we will
observe the conversion to multi-purpose units, like
M30, that are able to operate in almost all kinds of
wells as deep as 5,000 meters and with pressures of up
to 70 MPa.

I think double- and triple-hole design coiled tube
will be actively introduced. Availability of cable and
of one or two flushing ports will allow performing
remotely-controlled unique operations in wells,
improving and expediting logging operations in
horizontal wellbores. >
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Py6muH AXMeTminH: B CBsI3U ¢ 6ypHBIM POCTOM
OypEHUS TOPU3OHTAIBHBIX, MHOI'OCTBOJIBHBIX
CKBA)KMH I[10J1y4aT PA3BUTUE TAKUE TEXHOJIOTUH,
Kak I'TIIT npu mHOrocragurinom I'PIT,
pa3bypuBaHUE NIOPTOB MHOrOCTaAuNHHOrO I'PIT;
KHUCJIOTHBIN T'UAPOPA3PHIB IUIACTA, UCCJIEAOBAHUE
T'OPU3OHTAIbHBIX CKBAKUH, CTUMYJIALIUA U
U30JIALUA BOJ B TOPU3OHTAIbHBIX CKBAXKMHAX.

Cranucias 3arpanuIHbIN: KaKk Mbl yXe
TOBOPHJIN, CETMEHT KOJITIOOMHI'Aa HATIPSMYIO CBA3aH
¢ cermenToM I'PIT, a Tak>Ke pOCTOM I'OPU30OHTAJILHOI'O
oypenus. C yCIIOKHEHUEM CUCTEM 3aKAHYNBAHUA
TOPUBOHTAIBHBIX CKBAKUH OyJIET PACTH
HOTPEOHOCTD B HOBBIX «MHTEJIEKTYAJIbHBIX> METOAAX
MPOBEAECHUS PEMOHTOB, 4 3HAYUT, U IPUMEHEHUU
KOJNTIOOMHTA HA PA3JIMYHBIX 3TAMIAX CTPOUTENBCTBA
U1 OCBOEHU S CKBAKMH. TaKKE CUJIBHBIA TOTYOK
Pa3BUTHIO HOBBIX TEXHOJIOTUI MOKET IPUAATH
OCBOEHHE HETPATUITUOHHBIX 3AJIEXKEN HE(PTH
U I'a32 U B OJIMPKANIIEH IEPCIIEKTUBE, IPEXK/IC
BCETO OAKEHOBCKOU CBUTHL B 3TOM CMBIC/IE HE
BBI3bIBAET COMHEHMU, UTO PBIHOK KOJITIOOHUHT A Oy/IET
passuBarbcs 10 npumepy Kanazas 1 CIIIA, KOTOPBIN
MPEJIIONAraeT POCT TOPU3OHTAIBHOIO Oy PEHUSA
U [IOBCEMECTHOI'O UCIIOJIb30BAHM A TEXHOIOI NI
KOJITIOOUHT A, TIOSIBJICHUE OOJIBIIIOTO YHCIa
OTEYECTBEHHBIX CEPBUCHBIX KOMITAHUH, ITOBBIIIEHNE
KOHKYPEHLIUH, 4 COOTBETCTBEHHO, KAYUECTBA
BBITIOJIHAEMBIX PA6OT. TAKKE MOKHO MPEATIONOKUTD
JaJbHeNIIee yCJI0KHEHME BhIIIOIHAEMBIX OIEPaLlMig,
YTO CBA3aHO C YCJIOKHEHHUEM ITPOU3BOACTBEHHBIX
33/1a4 B [IEJIOM ITO OTPACIIH — 3TO U OypeEHHE
MHOI'03260MHBIX CKBA’KHH, U YCJIIOKHEHHE THUIIOB
3aKAHYUBAHUA TOPUBOHTAIBHBIX CKBAKUH, 1
BCKPBITHE IJIACTOB HA JIENIPECCU. BeposiTHA
UHTErPAys KOJITIOOUHI'A C TEXHOJIOTUSAMHA
TUAPOANHAMHUYECKHUX UCCIENOBAHUI U KAPOTAXKA
C IIOJIYYEHHUEM IAHHBIX B PEXKHUME PEATIBHOTO
BPEMEHU BO BPEMSA IPOBEACHUSA LIUKJIA OIIEPALIUIT
(TaKHUX KaK O6pabOTKA IPU3A00NHOM 30HBI I1J1ACTA C
HEMEJJIEHHBIM BbI3OBOM IIPUTOKA U PETUCTPAIIUEN
BCEX HEOOXOAMMBIX ITAPAMETPOB B PEAJIBHOM
BpeMeHH). Kak Ob171I0 OTMEUEHO, TAKUE TEXHOJIOI'UH
y2Ke AKTUBHO BHEJPAIOTCA PAZOM KOMITAHUI, IIO3TOMY
MOYXHO OKHUJIATD PACIIUPEHUE UX OIBITA U HA IPYTHUX
UI'POKOB PBIHKA. OJHAKO JJI KAYECTBEHHOI'O CKAYKA
HEOOXOUMO BBEICHUE EAMHBIX U ITIOHATHBIX YCJIOBUT
IIPUMEHCHUS KOJITIOOMHTA. Ha Ha1m B31yIs], Ha3pena
OTPEOHOCTD CO3/JAHMS U BHEJPEHUS €IUHOI'O
TEXHUYECKOI'O PEITIAMEHTA I10 KOJITIOOUHI'Y, KOTOPBIA
OyZEeT, BO-TIEPBBIX, OCHOBBIBATHCSA HA 3APYOEKHOM
OIIBITE U CYIIECTBYIOMMUX B OTPAC/IN CTAHAAPTAX U,
BO-BTOPBIX, HA CJIOKUBIIEUCA TEXHUYECKON U
NpaBoBOI 6a3e B PD. TeXHUUYECKUH PEITTAMEHT
JOJKEH OyIET ONIPEE/IUTD [IPABHJIA U YCIIOBUA
IIPUMEHEHU S OOOPYIOBAHMS U TEXHOJIOT U
KOJITIOOMHT A, TPEOOBAHUSA K KBAIM(PHUKALINN
IIEPCOHAIIA, 4 TAKXKE BBICTYIIUTh CTAHIAPTOM JJ15
HEPTAHBIX U CEPBUCHBIX KOMITAHUI, CO3/1aBas
€IMHBIE YCJIOBUS KAY€CTBEHHOI'O CEPBUCA HA BCEH
Teppuropun PO. Be3ycI0BHO, €IMHOE ITPABOBOE
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Yxe NMPUMEHAETCA pa3fesibHaga 3KCrnyaTaunms
MnnacTtoB 1 BOCTpe6OBaHbI paGOTbI B MalJibiX
ONaMeTpax.

Dual completions and operations through
smaller diameters are already in place and are
quite demanded.

Rubin Akhmetshin: Due to the boost of
horizontal and multilateral well drilling, I project the
development of the following technologies: sand jet
perforation during multi-stage hydraulic fracturing;
drilling out multi-stage fracturing ports; acid
fracturing; horizontal well surveying; stimulation and
water shutoff in horizontal wellbores.

Stanislav Zagranichny: As we have already
mentioned, coiled tubing segment is directly related to
the segment of hydraulic fracturing and to the boost
of horizontal drilling. As horizontal well completion
systems become more and more complicated, there
will be increased demand for “smart” workover
techniques, i.e. increased demand for coiled tubing
application at different stages of well construction and
completion. Development of non-conventional oil
and gas deposits (primarily the Bazhenov formation
in the short term) may also give a good impetus to the
development of modern technologies. In this respect
there is no doubt that the coiled tubing market will be
developing like in the USA and Canada, i.e. boost of
horizontal drilling and common use of coiled tubing
technologies, emergence of great number of domestic
service companies, increased competition and,
consequently, improvement of the quality of services. I
also suppose that there will be further complication of
jobs; this will be due to the complication of production
objectives and tasks in the whole sector —
drilling multilateral wells, more complex types of
horizontal wellbore completions, underbalanced
drilling-in. It is quite possible that coiled tubing will
get integrated with hydrodynamic research and
logging technologies with the possibility of online
data transmission in the course of operations cycle
(for example, bottomhole formation zone treatment
with immediate well stimulation and recording of all
the necessary parameters in real time). As mentioned
earlier, such kind of technologies have already been
introduced by a number of companies, that is why
one can expect replication of this experience among
other players in this market. However, for a quantum
leap it is necessary to introduce uniform and clear
rules of coiled tubing application. We believe that
it is necessary to establish and introduce a uniform
technical regulation for coiled tubing. On the one hand
this technical regulation will be based on international
experience and existing standards in the sector, on the
other hand it will fit into the established technical and
legal framework of the Russian Federation. Technical
regulation is to determine rules and conditions of
coiled tubing equipment and technologies application,
personnel qualification requirements. This regulation



MIPOCTPAHCTBO HA CEPBUCHOM PBIHKE OOJICTYUT
MIPHUMEHEHUE KAK CTAH/IAPTHBIX TEXHOJIOT U
KOJITIOOMHI'A, TAK U BHEJIPEHUE HOBBIX PA3PA0OTOK.

Huxonas JeMAHEHKO: YK€ CEHYac pa3BUBACTCS
MPAKTUKA IIPUMEHEHNS OIITOBOJIOKOHHOT'O KA6€JIA
(rexnosiorus ACTive komnanuu 1linrombepsxke»)

U re0(pHU3NIECKOro KabesIst Majioro JUaMeTpa
(rexnosorus IntelleCT komnanuu EWS) B ri6Kux
TPy6axX, TO3BOJAIONAA IIPOU3BOAUTE BECH CIIEKTP
Oonepanyi IpU UCIIOIb30BAHHUY I'MOKOU TPYObI

C 3aMPABJIEHHBIM KA6€JIEM BILIOTD JJO COpOCa
mapoB. OTIUCAHHBIE TEXHOJIOTUH ITO3BOJIAIOT
IIPU IIPOBEACHUU PAOOT C KOJITIOOMHIOM
TIOJIy4YaTh JAHHBIE O 3A00MHBIX ITAPAMETPAX B
peXUME peabHOI'O BpEMEHU. B cpeiHeCpOYHOMN
NEPCIIEKTUBE JAHHBIE TEXHOJIOTUHU IIOIYYaT MU POKOE
pacrpoCTpaHEHME.

Anexcanap HoBuakoB: Ceruyac OYEHb
IIUPOKO IIPUMEHAIOTCA TAKHE TEXHOJIOTUH, KAK
MHOTOCTaAUIHBIN ['PIT 1 paboThI IO re0(PU3NIECKUM
UCCJIEAOBAHUAM, TAK KAK YBEJIUYHUIIOCH YHUCIIO
TOPHU3OHTAJIbHBIX CKBAXKHH. B Oirixaifmee
BpEMS, 1 CYUTAIO, TEXHOJIOT U1 ITO OYPEHHIO
yepes 'HKT BbIF/IET HA HOBBII YPOBEHD U Oy/IET
BOCTpPe60BaHA. TAKKE B CBSA3U C YBETUUYECHUEM JJTUHBI
TOPUBOHTAILHOI'O YYACTKA CKBAKUH BOZHUKHET
ocJioxkHeHue ¢ goxoaom I'YIC, u st o6y1eryeHust
I'HKT akTyanapHbIM OyzieT ucnonb3zosanue THKT ¢
OITOBOJIOKOHHBIM K46€JIEM, HO CTOUMOCTb JJAHHBIX
TEXHOJIOTUI CETOAHA BECbMA BbICOKA. CHUKEHHE
OOGBOJTHEHHOCTHU CKBAKMH C UCTIOJIb30BAHUEM
BOJIOM3OJIALIMOHHBIX PA0OT TAKKE JOJIKHO
OBITb AKTYaJIbHO U UCCJIEJOBAHO. YBEJIMYEHHE
MPOYHOCTHBIX XapakTepucTuk 'HKT u nosisiieHne
HOBBIX TEXHOJIOTHUH JaIyT BO3MOKHOCTb IIPOBOAUTD
I'PIT uepes 'HKT npu ee MEHBIIEM U3HOCE.

Baaecaas IIlyMmakoB: Pa3BUTHE KOITIOOMHIOBBIX
TEXHOJIOTUH HE CTOUT Ha MeCTe. ITOqHAB apXUBbI
JKypHaJia «BpeMs KOJITIOOUHIa», BBl YBUAUTE IIPOTPECC:
OIMCAHMS TEXHOJIOTUH PAHBIIIE IEYATAIUCh
Ha 40 cTpaHULAX, a cerogHa Ha 70 CTpaHUuLIaX.
KoNTIOOMHIOBBIE TEXHOJIOTMH BOCTPEOOBAHBI
Ha PbIHKE HE(PTECEPBUCA, U TEXHOIOTUU Oy Iy T
Pa3BUBATHCA, OOTOHSAS TEXHOJIOTUU TPAAUITHOHHOTO
KaIlUTAJIbHOI'O PEMOHTA CKBAXKUH. B TAHHBIN MOMEHT
YK€ IPUMEHSETCS PA3/JI€/IbHAA SKCIUIyaTaLUA IIACTOB
U1 BOCTPEOOBAHBI PAOOTHI B MAJIBIX JUAMETPAX.

Bacunui Apxupees: [IepCrieKTHUBbL Y
KOJITIOOMHTOBBIX TEXHOJIOTUI, 6E3YCIOBHO,
xoporre. KOITIOOHHT 3aMET CBOE ONPEAECIECHHOE
U JIOCTOMTHOE MECTO, Y B IAJIbHEHIIIEM BCE OOJIbINA S
YaCTh CEPBUCHBIX BHYTPUCKBAXXUHHBIX Pa60T OyAET
BBIIIOJIHATHCS UCKJIIOYUTEIBHO C IPUMEHEHUEM
T'HOKOY TPYOBL. ©

Mamepuans, n0020MOBAeHbL K 1) OIUKAUUL
AHATIUMUMECKOUL 2DYNNOLL HCYypHala <Bpems
KonmoouH2a»

B mnanbHenwem Bce 6onbluas 4acTb CEPBUCHbIX

PROSPECTS

BHYTPUCKBAXWHHbIX paboT OyaeT BbIMONHATLCS
NCKIIOYUTENBHO C NPUMEHEHNEM rMOKoM TpyObl.

The majority of well interventions will be done

only with the use of coiled tubing.

should become a standard for producing and service
companies, creating equal conditions for provision of
high-quality services on the whole territory of Russia.
Of course, uniform legal environment in the services
market will make it much easier to use conventional
CT technologies and to introduce new developments.

Nikolai Demianenko: Even now there is a practice
of using fiber-optic cable (ACTive technology of
Schlumberger) and small-diameter logging cable
(IntelleCT technology of EWS) in coiled tubes that
allow performing the whole range of operations up
to ball dropping. Thanks to the abovementioned
technologies it is possible to receive information on
bottomhole parameters in real time. In the mid-term
such technologies will become a frequent practice.

Alexander Novichkov: Due to increase in the
number of horizontal wells, there is a wide application
of multi-stage hydraulic fracturing and well logging.

I think that in the near future CT drilling will move to
anew level and will become highly demanded. Due to
extension of the horizontal wellbore lengths, there are
problems related to reaching the end of the wellbore
during logging operations. In order to resolve this
problem it would be good to use CT with fiber-optical
cable but such technologies are quite expensive.
Water shutoff technologies and squeeze jobs should
also be relevant and need additional examination.
Improvement of CT strength properties and
emergence of new technologies will allow performing
CT-conveyed hydraulic fracturing with lower degree of
tube wear and tear.

Vyacheslav Shumakov: Coiled tubing technologies
continue to develop. If you have a look at the older
issues of Coiled Tubing Times journal, you will see the
progress: previously technology description fit into
40 pages, and now it takes 70 pages. Coiled tubing
technologies are demanded in the oil services market
and the technologies will develop further on and
will outrun the development of conventional well
workover techniques. At present dual completions and
operations through smaller diameters are already in
place and are quite demanded.

Vasily Arkhireyev: Certainly, coiled tubing
technologies have good prospects for further
development. Coiled tubing will take its descent place
in the market and the majority of well interventions
will be done only with the use of coiled tubing. ©

This publication has been prepared by the Analytical
Group of Coiled Tubing Times Journal
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23 neka6ps 2013 roga KOMUTET 110 SHEPreTHKE Pocc “ ﬁ c K“ ﬁ

TocymapcrsenHoM JJymbl PO 11poBes1 KPyIyibld -
€cTON «O COCTOAHUU U MEPAX I'OCYIAPCTBEHHON “ e Te r a 3 o B bl “
NOJAEPKKH OTEYECTBEHHOI'O HE(PTETA30CEPBUCHOT'O *

CEKTOPa». B 06CYX/IEHUU IPUHSIN yIACTHE

Jenyrarsl [ocynapcTBeHHOM [JyMbl, IPEACTABUTENIN ce p B “ c “ ony‘l “T

(besiepaIbHBIX OPIaHOB BJIACTH, HE(PTEra30BOroO

KOMILJIEKCA, BEPTUKAIBHO MHTErPUPOBAHHBIX rocy "a pCTBe H Hym

HCQDTCI‘QSOBI)IX KOMHQ.HI/II;I, OTPACJICBBIX HAYIYHBIX

noaAepPXxK
OTKpBIBAA JUCKYCCUIO, IIpeaceaaresb Komurera nn y

1o sHepreTuke MBaH I'pades 3aaBUL: «...Poccus ectb
U OYZET S3HEPTETUUECKOU CBEPX/IEPKABOU». [To

[
€10 OUCHKE, 00BN KA HECTErasOCCpCE Russian Gas and

KOHTPAKTOB B CTPAHE COCTABIAET IOPAAKA 30 MiIp,

[ - -
e Oilfield Service

KOMNAaHUAM», Cpeay HeJOCTATKOB U. I'paueB Ha3BaAT

[JIOXYIO CUCTEMY TTPeMEPEHIIHH sl OTe4eCTBEHHBIX S t t R =
KOMIAHUI, CI1A0YIO CUCTEMY I'OC34Ka34 U CAENIAN ec o r o ece Ive
AKIIEHT HA PEKOMEH/IAIUAX, ITIE€ «PA3BEPHYTO

MIPEACTABJICHBI Iy TH PEIICHUST» BBIIIICHA3BAHHBIX state s “ p po rt
npoobem.

JMCKyCCHIO TOAIEPrKA ITIEPBBII 3aMECTUTEIb
npezaceaaresist Komurera 1o aHepreTuke Bacunuin On December 23, 2013, the Energy Committee of the State
Duma held a round table on the situation and efforts related
to the state support provided to the country’s gas and oilfield
service sector. Members of the State Duma, representatives
of federal authorities, the gas and oilfield service sector,
vertically integrated oil and gas companies, sectoral research
institutes and others participated in the discussion.

Opening the discussion Ivan Grachev, chair of the
Committee, said, “...Russia is and will be an energy
superpower.” He estimates that the amount of contracts
in gas and oilfield service market in the country equals to
approximately 30 billion dollars per year, “but they don’t
g0 to our companies.” Among weaknesses Mr. Grachev
mentioned poor system of preferences for domestic
companies and poor system of public procurement and
underlined the recommendations which provide “detailed
solutions” to the above problems.

The discussion was supported by Vasily Tarasiuk, the first
deputy chair of the Energy Committee, who said that “to
produce one ton of oil a lot of equipment and knowledge
is required.” According to him, “in Soviet times the gas and
oilfield service sector successfully delivered 600 million tons
of oil per year”

In recent years the Russian gas and oilfield service sector
underwent considerable changes, i.e. most vertically
integrated gas and oilfield service companies moved out
their service assets. In the competitive environment a great
number of Russian oilfield service companies entered
the market under unfavorable conditions which led to

Yuacmuuxu Kpy2n1020 cmosa — 2eHePatbHoLil
ouperxmop OO0 dlaxep Cepeuc» A.M. O8CAHKUH
(cneea) u kommepuecxkuii oupexmop

00O «Texnocmpoiirusunz» P.A. Hzunoe

Participants of the round table — A.M. Ovsyakin (left),
general manager of Packer Service LLC, and R.Y. Igilov,
commercial manager of Tekbnostroylizing
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Tapaciok, 3asIBUBIINI, YTO <115 JOOBIYU OJTHOU
TOHHBI HEPTH HYKHO OOJIBIIOE KOJTUYECTBO
060PYNOBAHUSA U 3HAHUI». [10 €ro coBaM,

«B COBETCKOE BPEMS HE(PTETA30BBIN CEPBUC YCIIEIITHO
cripassacs ¢ 600 MJTH TOHH HE(PTH B TO/I».

B nocnegHue rogsl pOCCUHCKUI HEPTEra30BbINT
CEPBUC IIPETEPIIE/ 3HAYUTE/IbHBIE U3MEHEHU:
OOJIBITMHCTBO BEPTUKAJIBHO UHTETPUPOBAHHBIX
HE@MTEra30BbIX KOMIIAHUI BBIBEJIU CEPBUCHDIE
AKTHUBBI U3 CBOUX CTPYKTYD. B ycioBusax
KOHKYPEHTHOM CPe/bl 6OIBIIOE YUCIO POCCUHCKUX
CEPBHUCHBIX KOMITAHUH BOLLIO B PbIHOYHbBIE
OTHOIIEHUS IIPU HEOIATONPUATHBIX YCIOBHUSAX,
MO3TOMY 3HAYUTEIbHBIE OOBEMBI 3aKA30B JOCTAINCH
MHOCTPAHHBIM KOMIIAHUAM, IOJIb3YIOIUMCS
(PMHAHCOBOM NOAJEPKKOU CBOUX I'OCYIAPCTB
JULA IPOABHKEHUA YCIIYT U OOOPYAOBAHUSA HA
POCCUMICKOM PBIHKE.

ITo ciioBaMm B. Tapacioka, «TOIBKO HECKOIBKO
POCCUMCKUX KOMITAHUI HE ITOIIN HA YJIOBKHU
3aMaJHBIX KOMITAHUI»>, CPEAU HUX: «['a3IIPOM HEPTH»,
«TarredTh» 1 «Cypryraedreras». Ha Kacimn u
Caxanune «ToMUHHUPYIOT Schlumlerger, Halliburtion
U JP., A HE POCCUICKHUE CEPBUCHbBIE KOMIIAHUHU, —
HOAYEPKHYJI AEITYTAT, CAUTAIOINI, YTO «<MHUH3HEPIO
1 MuHIpoMTOpr Poccuu OTCTPaHUIUCh OT PA3BUTUSA
OTEYECTBEHHOT'O HEPTETA30BOTO CEPBUCA>.

B 3akitoueHue B. TapacCiok IprU3BaJl y4aCTHUKOB
KPYIJIOrO CTONA IOAAEPKATD UJIECIO I'ybepHaTOpa
XMAO Hartanbu KoMapoBoii O CO31aHUN
roCyJlapCTBEHHOM HEPTECEPBUCHOI KOPIIOPAIIUH.

V4YaCTHHUKM KPYIJIOT'O CTOJIA TAKKE OTMETUIIN, YTO
BcrymieHue Poccuu B BTO, cTUMynupyolee BBO3 B
CTPaHy JOPOTOCTOALIETO CEPBUCHOTO OO0PYIOBAHUA
U TEXHOJIOTUI, HEJJOCTYITHBIX OOJIBITMHCTBY
MQJIBIX ¥ CPEJHUX POCCUUCKUX CEPBUCHBIX
KOMMAHUWH, 1 JOPOTUE KPEAUTDI HE IMO3BOJIAIOT B
HEOOXOAMOM OO'bEME PEATU3OBBIBATE IIPOIPAMMBI
O MOJEPHU3ALIMHU HHA CEPBUCHBIM KOMIIAHUAM, HUA
OTEYECTBEHHOMY MAIIMHOCTPOEHHUIO. CIIENCTBUEM
3TOTO CTAJIO COKPAMIEHHUE JTIOJIU POCCUMCKOTO
Y44CTHSA B HAIITMOHAJIbHOM HE(PTECEPBUCHOM

PBIHKE, CHUJKCHHNE KOJTMYCCTBA 3AKA30B HA }

.

Hoem 3acedanue

Meeting in progress

significant contracts being awarded to foreign companies
who received financial support from their states to promote
services and equipment in the Russian market.

According to Mr. Tarasiuk, “only a few Russian companies
did not resort to tricks used by western companies” and
among them are Gazpromneft, Tatneft and Surgutneftgaz.
The Caspian and Sakhalin regions are “dominated by
Schlumberger, Halliburton, etc., and not Russian oilfield
service companies,” said the deputy in whose opinion
“the Ministry of Energy and the Ministry of Industry and
Trade pulled away from the development of domestic oil
and gas field service.” In conclusion Mr. Tarasiuk urged the
participants of the round table to support the idea of the
Governor of Khanty—Mansi Autonomous Okrug Natallia
Komarova concerning the creation of the State Oilfield
Service Corporation.

The participants of the round table also noted that Russia’s
accession to the WTO which promotes the importation
of expensive oilfield service equipment and technologies
inaccessible to most Russian small and medium service
companies and expensive loans do not allow adequately
implementing modernization programs either by oilfield
service companies or the domestic machine building
industry. This led to the reduction of the Russian companies’
share in the domestic oilfield service market, decrease in
the number of procurement contracts awarded to Russian
machine building companies and dismissal of many Russian
highly-skilled workers.

The topic of professional training in the industry was
carried on by Svetlana Zhulina, Director of the Department
for Supervision of Gas and Oilfield Service Facilities, Federal
Service for Environmental, Technological and Nuclear
Supervision, who stated that “the number of accidents
in Russia rises with the increase of the number of oilfield
service organizations.” Thus, the reason behind 62% of
accidents lies in mistakes made by personnel during
drilling and workover; 7% are mistakes made by staff during
maintenance operations, and 31% result from equipment
tear and wear.

At present, the Russian Federation has 10409 hazardous
oil and gas production and exploration facilities. The activity
of mineral developers is regulated by over twenty ministries
and agencies. Ms. Zhulina urged “ministries to show more  p
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OPOAYKIIMIO OTEYECTBEHHOI'O MAIMHOCTPOEHHU
JUIs HE(PTECEPBUCA U IMKBUAALINS 3HAYUTEIBHOTIO
KOJIMYECTBA BBICOKOKBAIM(PUITUPOBAHHBIX PAOOYUX
MECT.

Temy npoecCcroHaNTbHOU TOATOTOBKH B
OTPACIN NPOJOIKUIIA B CBOEM BBICTYIIJIEHUU
HAYAJIbHUK YIIPABJIEHUS IO HAJI30PY 34 OOBEKTAMU
He(TErasoBoro KoMIekca PenepaabHON CITyKObI
10 3KOJIOTUYECKOMY, TEXHOJIOTUYECKOMY U
ATOMHOMY Haa3opy CeeTnaHa JKy/1nHa, 3asBUBIIAS,
4TO «KOJIMYECTBO aBapui B Poccuu pacrer ¢
POCTOM 4MCJ1a HE(PTECEPBUCHBIX OPTraHUBALUL>.
TaK, IPUYIHUHOM ABAPHIT B 62% CITy9aeB SIBISIIOTCS
OIIMOKHU NEPCOHANA NTPH OYPEHUH U KAITUTAJIbBHOM
PEMOHTE CKBAXKUH, 7% — OHIUOKH NIEPCOHAJIA IPU
NPOU3BOACTBE PEMOHTHBIX PAOOT, 31% — n3-3a
U3HOCA OO0PYIOBAHUS.

B nacrosamee Bpems B Poccurickoit Penepanun
10 409 onnacHBIX TPOU3BOACTBEHHBIX OOBEKTOB
HedTErazo006b149M, IOUCKA U PA3BEIKHU
MECTOPOXK/IECHUH HE(PTH U ra3a. JesaTeabHOCTh
HEJPONONB30BATENIEA PETYIUPYIOT OOJIEE IBAALIATHA
MUHHUCTEPCTB U BeAOMCTB. C. JKyJIMHA IIpeIOoKNIIA
«MHUHUCTEPCTBAM AKTUBHEE 3AaHUMATHCA
HOPMATUBHO-IIPABOBBIM PETYIHPOBAHUEM,
a4 HE(PTECEPBUCHOMY PBIHKY — OObEIMHUTHCSA U BBIATHA
C TOJIKOBBIMU IPEAIOKEHUAMHU B IPABUTEIBLCTBO.

JONIOJTHUTENBHO YCJIOKHAET PAOOTY
MOCTABIIHUKOB HA POCCUMCKOM PBIHKE €TO
pakTrdeckad THPOPMATUOHHAA 3AKPBITOCTD,
CYUTAIOT MHOT'ME YYACTHUKU OOCYKIECHUA.

Tak, OTCYTCTBYIOT PETYIAPHO OOHOBJIAEMBIE
JIAHHBIE O ITAPKAX OCHOBHOI'O TEXHOJIOTUYECKOTO
060PYIOBAHUS, ETO COCTOAHHUU U CTENIEHU
UCNIOJIb30BaHUsL. OTCYTCTBYIOT U CBEJJICHUS 00
06'bEME U CTPYKTYPE 3aPYOEKHBIX IIOCTABOK
He(dTecepBUCHOIO OOOPYJOBAHUS, O IIEPCIIEKTUBAX
OTPACIN, JUHAMHKE €€ OCHOBHBIX ITOKA34TEJIEH,
0O'bEMAX CEPBUCHBIX PAOOT B CPEJHECPOUYHON
NEPCIIEKTHBE.

Cpenyt OCHOBHBIX TPYJHOCTEN, C KOTOPBIMUA
CTAJIKUBAIOTCA CEPBUCHBIE KOMITAHWH, HA3bIBAIOT
HE OTBEYAIOIYIO PHIHOYHBIM YCJIOBHUAM CTOUMOCTD
paboT, OTCYTCTBUE ABAHCOBO IIPE/IOIATHI PA0OT,
HECOOJIIOAICHUE PABHBIX TEH/ICPHBIX YCIIOBHUH U JIP.

Ponb rocygapcTBa y4aCTHUKH KPYIJIOTO CTOJIA
BU/IAT B IIEPBYIO OYEPED B CO3JJAHUHN YCIIOBUH JJ1A
TpaHCcPePA NEPEAOBLIX TEXHOJIOTUI POCCUHACKUM
KOMMAHHUAM, B CTUMYJIMPOBAHUN PA3BUTUSA
OTEYECTBEHHBIX CEPBUCHBIX KOMITAHUH,

B MOHHUTOPUHI'€ CUTYAlIMU HA PBIHKE HE(PTECEPBUCA,
COBEPIIEHCTBOBAHNY HOPMATHBHO-TIPABOBOI

6a3bl B3aMMOJICHCTBH I KPYITHBIX KOMITAHU —
noTpebuTeseit yCIyr C HOCTABITUKAMU CEPBUCHBIX
YCIIYT.

B xone 06CyxAeHUS ObUI BBIPDAOOTAH IIEPEUYCHD
pexomeHpanuii IpasurenbcTBy POCCUIICKON
depepanui, NpoUIbHBIM MUHUCTEPCTBAM U
BEZIOMCTBAM, 4 TAKXKE HEPTEra30BBIM KOMIIAHUAM C
TOCYAapCTBEHHBIM y4aCTHEM. ©

ITo MaTepurasIam ropraiaa Www.duma.gov.r u
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active involvement in control regulation and the oilfield
service market to unite and come forward with rational
proposals to the government.”

In the opinion of many participants, what makes the
work of Russian suppliers even more difficult is the limited
access to information. There is lack of regularly updated
data on the main technological equipment, its condition
and degree of utilization. Also, there are no data about the
scale and structure of foreign supplies of oilfield service

equipment, perspectives in the industry, the dynamics
of its main indicators, and the volume of oilfield service
operations in the mid-term.

Among main challenges faced by oilfield service
companies are the inconsistency of the cost of work with
the market environment, lack of advance payments, failure
to provide equal bidding opportunities, etc.

In the opinion of the participants, the role of the state
lies, first of all, in ensuring the necessary conditions for the
transfer of cutting-edge technologies to Russian companies,
promoting the development of national oilfield service
companies, monitoring the situation in the oilfield service
market, improving the legal framework regulating the
interaction between major consumer companies with
service suppliers.

The discussion produced a list of recommendations to the
Government of the Russian Federation, relevant ministries
and agencies and oilfield service companies with public
ownership. ©

Based on the materials from www.duma.gov.ru



Transformation
of the Natural Gas

Regional Markets
under the Influence
of the Crisis Processes

changes in the global energy sector. Although directly

on the natural gas volume crisis processes had almost
no effect (slight decrease was observed in 2009, but in 2010
the dynamics of this indicator was positive), and energy
in general in the infrastructure segment was more resilient
to crisis than other branches of production infrastructure,
the regional markets natural undergone significant
transformation caused as negative effects of the global
financial crisis and objective factors of world power
(eco-friendliness of natural gas, economic growth in
developing countries, technology development and
progressive growth of unconventional gas etc). Among
the major transformations should be noted the following:
- The overall improvement of the natural gas in the global
energy market;
- the Reduction of natural gas consumption. In particular,
we are talking about energy strategy changes towards
improving energy efficiency (use of so-called
smart-technologies) and the formation of energy
self-suf ficiency (through the use of unconventional
hydrocarbon resources, the development of renewable
energy sources, etc.). On the other hand, the rate of energy
consumption in the world remain high, there is a gradual
change in its regional proportions and steady increase of
natural gas under the influence of environmental factors
in developing countries - China, India, Brazil;
- Changing relationship between consumers and producers
(including strengthening the role of suppliers), increased
competition for limited energy resources, including - natural
gas;
- investment Problems of the energy sector development.
- Strengthening political risks (including - transit). In this
context, significant is the fact that more than half (56%) of
the world's natural gas reserves are concentrated in the
bowels of three countries - the Russian Federation(47.8 bln.m3),
Iran (26.8 bln. m3) and Qatar (25.8 bln. m3) whih have
problems with the functioning of democratic institutions,
characterized by religious, ethnic, tertitorial problems, etc;
- Partial redistribution of natural gas markets due to the
factor of shale gas. If the technology of its production has
been improved, the effect of this factor will increase, and
then the regional natural gas markets expect significant
changes. Today there is an opinion among experts that
companies that extract shale gas, deliberately underestimate
the cost of data to win the competition with the traditional
gas. In reality, its cost may be higher than expected. However,
due to these factors US can be transformed the by 2020 from
the largest natural gas importer to a net exporter. Gas,
which was originally designed for the US market comes to
Europe in the form of LNG. World overproduction allow
Europe to diversify gas imports, reduce the cost of purchase
and transport, and reduce the degree of dominance of
long-term contracts. In addition, the production of its own
shale gas has the potential to slow the decline in gas
production in Europe.
It is significant that the EU measures to improve energy
efficiency of the economy and reduction of natural gas
consumption have already given the results.

The global financial crisis was the catalyst for radical

Y.P. STUKONOG, Kiev Institute of International Relations at T.G.
Shevchenko Kiev National University

PROSPECTS

Thus, in 1999 - 2005 gas consumption in the EU increased
from 428.8 to 493.6 bln.m3 (15%), in 2006 - 2008 -
stabilized at 480-490 bln. m3. In 2009, due to the economic
crisis in the EU gas consumption has returned

to the 2001 level and in general in Europe consumed about
515 bln.m3 of gas, which is 6% less than in 2008. Recovering
demand for gas was only in 2012 - 2013's., And further
provides for its gradual reduction - up to 370 bln.m3 in
2020 and 350 bil.m3 - in 2030.

Growing of energy demand combined with the exhaustion of
domestic reserves of the Old World cause its dependence on
energy imports. The main issues in the energy balance of
European countries occupy hydrocarbons - natural gas and
oil. That” s why EU implements a systematic policy of
sources and routes of hydrocarbons supply diversification
(primarily gas), reducing dependence. Thus, in 2008.

The European Commission has proposed a " EU Plan on
energy security and solidarity actions" which involves five
issues of energy security, including the prominence given to
the energy supplies diversification. The four other areas:

- Improving external energy relations;

- Creation of oil (petroleum), gas and erisis resolution
mechanisms;

- Increasing energy efficiency;

- Maximum use of its own resources.

The EU began actively forming a single infrastructure space
in the energy sector. It is about creating connected power
supply networks (vet regional, and later, perhaps, in the
whole Union) of pipelines and infrastructure development.
A special role was given to financing projects in the

gas industry, namely:

- The pipelines system to connect the main sources of gas
supplies and consumers, including pipeline transportation of
natural gas route Russia - EU via Poland and Germany,
construction of new pipelines and increase the capacity of
European networks;

- Construction of new pipelines, including natural gas pipelines:
Turkey - Greece, Greece - Italy, Turkey - Austria, and Greece -
Austria(via the western Balkans);

- supply Diversification and points of LNG terminals
including connections with the network of gas;

- Increasing capacity in particular countries and the construction
of the first storage in other countries (Portugal, Greece,
Lithuania).Unlike electricity, which the EU is mostly confined
to their partners in the Union, projects in the gas sector
focused on foreign countries, including the three main

areas - the Caspian and Mediterranean regions and Russia.
As to the North America regional natural gas market the
global financial crisis affected it the less. This is due to the
fact that the leading country in the region - the United States -
made a bet on shale gas. Thus, already in 2009 in the US
shale gas extracted 14% of the total combustible gas.
Despite falling consumption, total gas production increased
by 3.7% to 624 bln.m3,with the serious fall of "regular" gas
production. Thus, the United States for the first ime

in decades in terms of production beat the Russian
Federation. Some researchers have called the situation

"a quiet revolution" or "shale revolution" as additional

gas supplies and the US approach of gas sustainability
caused a glut of global gas market and price reduction.

In general, it should be noted that competition for energy
resources in the twentieth century is one of the most i
mportant factors in the international economy and politics.
Thus, the production control, price levels, capacities and
areas of export routes lead to the viability of regional and
global alliances and relationships between consumers

and producers of energy resources is an important factor @
in the modern world.
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YBENUYUBAET NPOU3BOACTBEHHbLIE MOWHOCTH KOMNNekca no peMmoHTy HKT.

Komnnekc no pemMoHTy HKT Conss ate 21 = ABNAETCA YHUKANbHLIM B HE(DTECEepPBMCHOM
OTpacnu, OH OCHALLEeH CaMblM CUB[JEM'EHHI:IM aBTOMaTW3MPOBaHHLIM 0BOpyaoBaHueM, npubopamm
KOHTPONs 1 aedeKToCKonum.
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aHKOPCKOE HE(DTAHOE MECTOPOKACHNE
VHUKAQIBHO IO CTPYKTYPE 3aI1aCOB U —_

I'E€OJIOTMYECKUM XAPAKTEPHUCTUKAM,
4 3HAYUT, CTABUT NEPE/T PA3PA6OTINKAMHU

CJIOXKHBIC B TCXHUYCCKOM 1 TCXHOJIOTHYCCKOM OT H H H O B a u H H

OTHOIIIEHWH 331241, TPEOYIOIIE
HECTAH/IAPTHBIX MOJIXO/IOB, IPUMCHCHUSI
OPUHIIUITNAJIBHO HOBOT'O OOOPYIOBAHUS,
AKTHUBHOT'O BHEIPEHUSI MHHOBAITMOHHBIX
TEXHOJIOTUH.

Csou yciyru no T'HKT na Bankopckom
MECTOPOXKJAECHUHN IPEAOCTABIISICT
Kpacnosipckuii punmnan 3A0 «BBT-BocTok»,
CEPBUCHASI KOMITAHMS, HA 623€ UMEIOLIETOCS
HAKOIIJIEHHOT'O OIBITA ¥ HOTEHIIMAIA
YCIENIHO IMIPUMEHSIONIAS IEPE/IOBBIE
TEXHOJIOTUU U TOAXOABL. 3AKA3UNKOM
sapisieTcs 3AO «BaHKOpHEDTH» — OJHO U3
BEAYIUX JOOBIBAIOMINX TPEITPUITHHI
Poccuy, MonmuTHKA KOTOPOTI'O HAIIPABJIECHA
H4 HEYKJIOHHOE BHEIPEHUE OTPACIIEBBIX
WHHOBAIIWH, 4 3HAYUT, HA [IPUBJICYCHUE
CEPBUCHBIX KOMITAHUI, CIIOCOOHBIX OKA3bIBATh
BBICOKOTEXHOJIOTUYHBIC YCIYT'H OTANYHOI'O KAYECTBA.

Komnanus 3AO «bBT-BOCTOK», TPEKPACHO
OCHAIIICHHAS] TEXHUYECKU, UMEIOIIASI B CBOEM
apceHasie 3(pPEKTUBHBIE TEXHOJOTUH U METO/IBL,
YKOMILJIEKTOBAHHAS IIITATOM BBICOKOKJIACCHBIX
CIIEIIUAJIMCTOB, IIOJIHOCTBIO COOTBETCTBYET CTPOTUM
TPEOOBAHUSIM B3bICKATEIBHOI'O 34KA3YHKA.

Ncnonb3oBaHue M'HKT npu
MHoroctagumnHom Pl

IIpu IPOU3BOACTBE PA6OT MO IPOBEACHUIO
MHOTOCTaJUHHOIO THPABINYECKOT'O PA3PhIBA
mnacra (I'PIT) B 2013 rogy Ha TpeX rOPpU30OHTAIbHBIX
CKBAXXKUHAX BAaHKOPCKOTO MECTOPOXKACHUS
koMnaHuu «<bBT-BocTok» 66114 ITOCTABJICHA 3321444 T10
MIPOMBIBKE YYACTKOB HEPPOPALTUT C HOCAEAYIOITUM
(ppe3epoOBAHNEM NTOCATOUHBIX CEJIEII TOCTIE
OKOHYAHUA NPOBeeHU Bcex ctaauid I'PIT. CpenHsas
IIIyOMHA TEKYIIETO 320051 HA CKBAXKUHAX COCTABUJIA
4357 M, KOTMYECTBO ITOPTOB /i1 pa36ypPHUBAHI HA
I'HKT — 5 mITyK pa3JIn4dHoro Auamerpa. B radmue 1
NPUBEJEHA HH(POPMAIUS 1O OHOU U3 CKBAXKUH C
JIAHHBIMH IO PACIIOJIOKEHUIO ITOCAAOYHBIX CENIEI.

Taonuuya 1 — Jannsie PacnononNceruss ROCAOOUHBLX
céoen Ha cKeéadxcune

Ne Hnopma,m @ ceona, MM o uapa, Mm
1 4619,72 44,96 48,03
2 451061 4877 51,82
3 4290,02 52,32 55,63
4 4019,93 56,13 59,18
5 3890,03 59,94 6299

ITpu npoussoacTse 'PIT HA JAHHOU CKBAKUHE
HE aKTUBUPOBAJICS BTOPOH NOpT Single Shot.
BBIIO MPUHATO PEUIEHHE TPOU3BECTU IPOBEPKY
NOCAJKHU MIapa ¢ ucnosnb3opanuem F'HKT.
CJIO’KHOCTB OIEPAIMHU 3AKJII0YAIACH B TOM, UTO
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IO TIOBCETHEBHOCTU

COILED TUBING -
from Innovation
to Day-to-Day Usage

A.HOBHYKOB, A. OBYAPOB, P. THJIbMAHOB, 3A0 «<BBT-BocTOK>
A.NOVICHKOV, A. OVCHAROYV, R. GILMANOYV, BVT-Vostok

ankor oilfield is a unique one in terms of
geology and structure of reserves; so, when
developing this oilfield reservoir engineers
face challenging tasks that require unconventional
approaches, application of brand new equipment and
active introduction of innovative technologies.
Coiled tubing (CT) services at Vankor oilfield are
provided by Krasnoyarsk branch of BVT-Vostok —
a service company that successfully applies cutting-
edge technologies and approaches using its great
experience and capacity. Vankorneft Company is
the client. This is one of the leading oil producing
companies in Russia that is aimed at continuous
introduction of innovative technologies; it also means
contracting service companies that are able to provide
high-tech services to the highest quality standards.
Being well equipped, possessing efficient technologies
and employing highly-skilled personnel BVT-Vostok
fully meets the rigid requirements of its client.

CT usage during multi-stage
hydraulic fracturing

In 2013 during multi-stage hydraulic fracturing
operations at three horizontal wells of Vankor oil
field BVT-Vostok had a task to flush perforation
intervals and mill all the seats after completion of all
the fracking stages. Average current depth of the wells
was 4,357 meters; number of ports to be drilled out
with CT — 5 ports of varying diameters. Table 1 shows
information for one of the wells, including data on the
location of seats.

Table 1 - Seats location data

Ne Hofport,m Seat o, mm Ball o, mm
1 4,619.72 4496 48.03
2 4,51061 4877 5182
3 4,290.02 5232 55.63
4 4,01993 56.13 59.18
5 3,890.03 5994 6299




nocse nposeieHus I'PIT He 661710 YBEPEHHOCTH B
OTCYTCTBHHU IIECKA B TOPU3OHTAIBHOM Y4ACTKE
CTBOJIA CKBA’KUHBIL, TJI€ MUHHUMaJIbHBIH IPOXOJHOM
JuameTp Ha mopty Ne 3 cocrasisn 52,32 MM.

C y4eTOM HEBO3MOXXHOCTH UCNONb30BaHug T'HKT
JINAMETPOM 38 MM M3-34 [VTYOUHBI 3aJICTAHUS U
TPAEKTOPHUU CKBAXKUHBI UCIONb30BaHuE THKT
auameTpoMm 44, 45 MM yBEJTMYUBAJIO PUCKH,
CBA34aHHBIE C 3TOU onepanueil. Ha JaHHOM CKBa)KHUHE
npu npoussoncTse I'PIT He yaa10Ch aKTUBUPOBATD B4
nopra Ne 2 1 Ne 3. biarogaps rpaMOTHBIM JEUCTBUAM
KOJUIEKTHBA KOMIIAHUH, YAJIOCh [IPOU3BECTU
akTuBanuIo nopra Ne 3 Ha H=4290 M. AHa710ru14HO
U HA JPYTroOf U3 CKBAKUH CKBAKUHE I1OCJIE
nposegeHusd I'PIT He aKTUBHUPOBAJICA TOPT Ne 1,
pacnonoxeHHbl Ha H= 3951 M. IIpoussectu ero
aktuBanuio ¢c npuMmeneHnemM F'HKT He yaanocs. beut
IIPOM3BEAEH 3aITYCK Iapa Ha CJIEAYIOLIUH IIOPT C

€T'0 COIPOBOXIECHUEM, 110 AHAJIOTUU C IPEABIAYILEH
CKBaXKMHOMU. I[Ip1 CONPOBOXKAEHNH 1IAPA BO3HUKJIA
CJIOKHOCTD IIPOXOKACHU A HUPKY/IALMOHHBIX IIOPTOB
B CBA3H1 C OTCYTCTBUEM IIPUEMUCTOCTH U HAJIUYHEM
TOPHU30HTAJIBHO Y94CTKA. AKTUBALIMA ITopTa Ne 2

B PE3YJIBTATE IPOU3BEJEHHBIX PA0OT MPOIIIA
YCIIEIIHO.

IlepBble pa®OTHI 11O PPEZCPOBAHUIO
MPOU3BOANINCH HA CKBA’KUHE, B KOTOPYIO ObIN
COYIIEHBI HACOCHO-KOMIIpEeCcCOpHBIE TPyOb! (HKT)
guaMeTpoM 89 MM. KOMITOHOBKA HM3a KOJTOHHBI
(KHK) 151 ppesepoBaHus 6bl1a IIPECTABICHA
JIYHOYHBIM KOHHEKTOPOM, 32001 HBIM JIBUTATEJIEM
Mapku JI-54PC 1 TOPLIEBOI BOTHYTOM (PpE30H
HAPYKHBIM JHaMeTPoM 68,85 Mmm. Dpe3epoBaHUeE C
TOCJIEAYIONIEN IIPOMBIBKOM OTKPBITBIX UHTEPBAJIOB
OBUIO CHJIBHO OCJIO’KHEHO HAJTMYHUEM ITOITIOMEHU A
B ILJIACT, YTO IIPUBEJIO K (PPEIEPOBAHUIO ITIOPTA
Ne 4 11 Ne 3 mpu nnornouieHuu. Ilpu nposegeHnun
IIPOMBIBKH IIOCJIE (PPEEPOBAHMS 3-T'O IOPTA
Y OTCYTCTBHUS JOJIKHON IUPKYJIALIMU HA YCThE
CKBA’KMHBI ObUIH OJIYYE€HBI HEOJTHOKPATHBIE
3ATSDKKM Ha pa3HbIX yuacTKax cirycka T'HKT. Beuio
MIPHUHATO PEMIEHUE MTPOU3BECTU CITYCK C (PPE3OH 1A
IIOBTOPHOM IPOPA6OTKH IPOOIEMHBIX YYACTKOB,

JI0 IyO6HHBI TOPTa Ne 2 3790 M € €ro nocaeAyomuMm
dpeseposanreM. [Ipy TOBTOPHOU NPOPAOOTKE
UHTEPBAIA (ppe3epOBAHUA TOPTA Ne 4 6blId TTOTydeHA
JKECTKAS [TOCAJKA UHCTPYMEHTA Ha IT1yorHE 3500 M.
[Tocne TMKBUAAIUU IIPUXBATA PAOOTHI HA 3TONU
CKB2)KHHE ObUIN IIPEKPAIIEHBI B CBA3U C CEPbE3HBIMU
pI/ICKaMI/I TIOJTy4CHU S aBapI/II/I N3-34 HAJITN4YUA
OCTAaTKOB (PpE3ECPOBAHUSL.

C y4eTOM IIOJIyYEHHOI'O OIIBITA PA6OT HA
NPEABIAYILIEH CKBAXKUHE ObLIO IIPUHATO PELICHUE
IIPOBOAUTDH PAOOTHL U HA CJICAYIONUX CKBAXKUHAX
c 3ameHoM noasecku HKT ¢ 89 MM Ha 102 MM, 1151
cnycka KHK ¢ 0Ba1006pa3Ho (ppe3oit AruaMeTpom
76 M. [TaHHbBIE U3BMEHEHHSI TPUHEC/IU OXKH/TAEMBIH
PE3YIBTAT, U PabOTHI OBUIH BHITIOJIHEHBI B TOJTHOM
06’bEME Ha BCEX IOPTAX, HECMOTPS HA TO, YTO
OCJIOKHUJIHCH IOIVIOIEHUEM XKUJAKOCTH IIPOMBIBKH
B 171aCT. TaKUM 06pa30M, IPUMEHEHUE BUHTOBOI'O
3a60riHOrO ABUrarens JI-54PC B CBsA3Ke C (ppe3on 4

During fracking operation at this well the second
“Single Shot” port did not activate. It was decided
to run CT to check the ball. The main challenge of
the job was the following: after fracturing engineers
were not sure that there is no sand in the horizontal
section of the well, where the minimum ID at
port No.3 was 52.32 mm. Taking into account the
impossibility of using a 38-mm coiled tube due to
well depth and its trajectory, the use of 44.45-mm
coiled tube increased the risks pertaining to this
job. When performing hydraulic fracturing at this
well, port No.2 and port No.3 did not activate. The
Company’s competent specialists managed to
activate port No.3 at the depth of 4,290 m. Similarly,
at another well after fracking operation port No.1
at the depth of 3,951 m did not activate. Specialists
failed to activate the port with the use of CT. They
launched a ball to the next port and tried to follow
the ball like in the previous case. When following
the ball the team encountered difficulties in
running through circulation ports due to the fact
that it was a horizontal section and there was lack
of injection capacity of the well. As a result of the
works port No.2 was successfully activated.

First milling works started at the well with 89-mm
tubing in the wellbore. Milling bottom-hole
assembly (BHA) consisted of alveolar connector,
D-54RS down-hole motor and concave junk mill
68.85 mm OD. Milling operation with subsequent
flushing was very much complicated by lost fluid
circulation what led to milling port No.4 and
port No.3 under the conditions of lost circulation.
When flushing the wellbore after milling port No.3
under the conditions of no proper fluid circulation
at the well head the team experienced multiple
tight pulls of CT tool at different intervals. It was
decided to run CT with the mill in order to redo the
problematic intervals down to port No.2 located at
the depth of 3,790 m with subsequent milling of this
port. When performing the repeated milling of port
No.4 interval the tool stuck at the depth of 3,500 m.
After releasing the tool it was decided to stop all the
works at this well because of high accident risk due
to remaining milling debris in the wellbore.

Taking into account this experience, for other
wells a decision was made to replace 89-mm coiled
tube with 102-mm coiled tube to run BHA with
oval-shaped 76-mm mill. Such changes yielded
expected results: operations at all the three ports
were successfully completed, despite the fact of
being complicated by lost circulation of flushing
fluid. Therefore, the use of D-54RS down-hole
screw motor together with a larger mill produced
according to the drawings of engineers from BVT-
Vostok’s Krasnoyarsk branch allowed completing a
task set by the client: flushing perforation intervals
with subsequent milling of seats after completion of
all the fracking stages.

CT-conveyed logging

One of the main services provided by BVT-Vostok
is CT-conveyed well logging. BVT-Vostok together P
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YBEJIMUYECHHOTO JUAMETPA, U3TOTOBJIEHHOI 10 YEPTEXKAM
nHxeHepoB KpacHnosapckoro ¢punmnaina 3A0 «BBT-BocTok»,
TO3BOJINJIO ITOJIHOCTBIO BBIIIOJTHUTD ITOCTABJICHHYIO
3aKA3YUKOM 33/1a4y IO IIPOMBIBKE YYACTKOB EPPOPALTUAL
C HOCJIEAYIOMUM (PPEZEPOBAHUEM NTOCATOUHBIX CENIET
OCJIE OKOHYAHUA NTPOBEIEHUA BCeX cTaguil [PIL

leodunsnyeckmne nccnegoBaHUs
CKBaXWH ¢ npumeHeHnem NHKT

OJHUM U3 OCHOBHBIX HAIIPABJIECHUN NPEJOCTABISAEMBIX
komnanuen 3A0 «bBT-BOCTOK» CEPBUCHBIX yCIIYT
SBJIIETCS IPOBEAEHUE IF€O(PUNIECKOT'O UCCIIETOBAHU S
CKBaXXUH € ucnonbzopanuem 'HKT. 32 nepuop ¢ 2012
1o OKTA6Pb 2013 roga Ha BAHKOPCKOM HE(PTETa30BOM
MecTopoxaeHUH 3AO «BBT-BOCTOK» COBMECTHO C
reo(U3NIECKUMHU KOMITAHMSIMU [TPOBEACHO 160 TaKux
PaboT HAa HEPTIHBIX, I'A30BBIX, CKBAXKUHAX [TT1]] 1
BO/I03A00PHBIX CKBAXKUHAX.

W3 3HAYUTENBHOI'O KOJIMYECTBA PAOOT OTAEIBHO
MOYKHO BBIJIETUTB PAO6OTHI C
HCIIOJIb30BAHUEM INTYOUMHHOMU
OIITUYECKOU BUIEOKAMEPEDI
JUIS BU3YAJIbBHOTO KOHTPOJIA U
PETUCTPALINEN JAHHBIX BO BPDEMS
crirycka 1 nogbema 'HKT. IlepBas
TECTOBAS BOJO3A00PHAI CKBAKMHA
HAIVIAAHO HPOAEMOHCTPHUPOBAJIA
BO3MOKHOCTHU OITUYECKOU
Kamepbl. Ha pucyHke 1 npusegen

KaJp BUICOCHEMKH B CKBAKHHE. LA,

12:40:11 PM

with logging companies conducted 160 logging
operations at oil, gas, injection and water wells at
Vankor field from 2012 to October 2013.

Out of all the works and operations performed
by the company it is worth noting operations with
the use of downhole optical camera to ensure visual
monitoring and data recording during CT running
and pulling. First test water supply well showed all
the capabilities of the optical camera. Figure 1 shows
a shot made by the camera in the wellbore.

High-quality images were derived during
examination of the main wellbore of well. Figure 2
shows some of the shots.

The main challenge when working with the
optical camera is to prepare the wellbore — replace
the whole wellbore volume with clear fluid
containing minimum suspended solids.

In 2013 Vankorneft Company proposed to

KauecTBEHHBIE CHUMKH,
HMMEIONIUE BBICOKYIO [IEHHOCTD,
OBLIH IIOTYYEHBI [IPU
o06cIeJoBAHUH OCHOBHOT'O
CTBOJIA CKBAKUHBL Ha pucyHke 2
NPUBEJIEHBI HEKOTOPBIE KA/IPEI
BU/IEOCBEMKI.

OCHOBHOI IPOOBJIEMOM ITPU
NPOBEAEHNH PA6OT C ONITUYECKOH
KaMEPOH ABJIAECTCA IMOAIOTOBKA
CTBOJIA CKBA’KMHBI, 4 UMEHHO:
3aMENIEHHE BCETO OO'bEMA
CKBAXKUHBI HA IIPO3PAYHYIO
JKMJIKOCTb C MUHUMAJIbHBIM
KOJIMYECTBOM B3BECH.

B 2013 rogy 3AO «BankopHedTbH»
BBIIILJIO C IIPEJIOKEHUEM O
MPOBEJNEHNUHN COBMECTHO C
KoMnaHuer JIlnmombepxe»
pa6oT 1o 'MC ¢ uCnoAb30BAHUEM
HECTAHAAPTHOT'O IO CBOUM
pasmepam (L=24m,d =427 mm)
prubOopa I 3aITUCU TAHHBIX
npodus NPUTOKA B HEPTIAHBIX
CKBaXHUHax. PaccMoTpes
MIPEIOKEHUE 3aKA349HKA U OIICHUB
BCE PUCKU U BCIO CJIOKHOCTH KaK
MOJIOTOBUTEIBHOI'O 3TAIA, TAK U
HETIOCPE/ICTBEHHOT'O IIPOBE/ICHUSA

Pucynox 1 — Ppazmenm 201060l
xeocmosura 6 ckeaxncune 1KB-8B3

Figure 1 — Fragment of liner bead
inwell 1IKV-8V3

05:44:46 AM

1998.72 m

Coopra u mecmuposeanue Kamepol
nepeo cnycKom Ha no8ePxXHoOCmu

Assembling and testing the camera
before running into the wellbore

Pucynox 2 —- Bxo0 8 00K080%i CTm@0oJl; NOCA00UHOE CeO10 OMKIOHUMEN;

pa6ot, 3AO «BBT-BOCTOK» B351710Ch
2071064 X860CMOBUKA C OMI0oHceHuAMuU, noeepxuocmb nepamuuecnozo oucka

34 IIPOBEJEHUE JAHHBIX PA60T

o TUC. Figure 2 - Sidetrack entry; whipstock seat; liner bead with scales; surface

of the ceramic disk

42 Ne 1 (047) Mapr / March 2014



JT1HA TOJBKO TyOPUKATOPHOU CEKIIUU
reo(prU3nIeCKON TOJIOBKU COCTABUIIA HOsee
26 M. TaKUM 06PA30M, CYMMAPHBIC I'AGAPUTHI
060PYJOBAHUSA C YYETOM BBICOTBI APMATYPhI
(POHTAHHOIT KPECTOBUHBI HA BAHKOPCKOM
MECTOPOXK/JECHUH U MPEBEHTOPA TAKOBBL, YTO
HUHXKEKTOP HAXO/IUJICSA HA BBICOTE OKOJIO 40 M,
4TO NPHUMEPHO PABHAETCS BLICOTE TUIIOBOTI'O
JABEHAAATUITAXKHOI'O ITAHEJILHOI'O JoMa. KayecTBO
BCEX MATEPUAJIOB IIPU TAKHUX PAOOTAX UI'PAET
OI'POMHYIO POJIb, TAK KAK IPOU3BOJCTBO JIIOOBIX
paboT HA TAKOH BBICOTE 3HAYUTEIBHO YBETUUUBAET
PHCKH.

doTorpadus ¢ MeCTa IPOBEAEHUA PAOOT
MpeACTABIEHA HA PUCYHKE 3.

HecMoTps Ha TO, 4TO JAHHBIN IPUOOP ABIACTC
YHUKAJIBbHBIM Ha TeppuTOopuu Poccun, 3AO «BBT-
BOCTOK> MOATBEPANIIO CBOIO TEXHUYECKYIO U
NPOMECCHOHAIBHYIO TOTOBHOCTb IPOU3BOJAUTD
PaboTEI C TOAOOHBIM OOOPYAOBAHUEM HA CTOJb
BBICOKOM YPOBHE.

KoMITaHUA CTPEMUTCA C ONIEPEKEHUEM
HAPAIIUBATh TEXHUYECKUE BO3MOXKHOCTH U
OCBaMBATh HOBBIE YHUKAJIbHBIE TEXHOJIOTUH, UTO
MO3BOJIAET ONEPATUBHO BBIIIOJIHATD ITOCTABIEHHbBIE
34K434YMKOM 321441 O€3 IPUBJIEYEHNUSA CTOPOHHUX
pecypcos. ©

Pucynox 3 —/Iyopuxamopnan K0J10HHA ONUHOTL
60nee 26 m npu nposedenuu T'HC

Figure 3 - Lubricator section (more than 26 meters
long) during logging operations

perform in cooperation with Schlumberger logging
operations in oil wells with the use of a non-standard
(L=24 m,d=42.7 mm) tool for recording fluid
movement profile. After considering the client’s
proposal and assessing all the risks and complexity of
the preparatory stage and of the operation itself
BVT-Vostok decided to take up this job.

Only lubricator section of the logging head was
26 meters long. Thus, taking into account the height
of a Christmas tree at Vankor field and the height of
BOPs, injector was installed at the height of
40 meters, which roughly equals a standard
12-storey building made of prefabricated concrete
panels. Quality of all the materials is critical, since
operating at such a height considerably increases
the risks.

Photos from the site are shown in Figure 3.

Despite the fact that this is a unique device in
Russia, BVT-Vostok has proven its technical and
professional capacity for performing works with
the use of such equipment.

The company strives to increase its technical
capacity and master new unique technologies
what allows performing the client’s tasks without
outsourcing. ©

[EooopERooog]
o 2
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TEXHOJIOT'NU

VIK 622.276.6

[MTPOBELEHNE MHTEHCVONKALINOHHbBIX
PABOT HA CKBAXWHAX C NCT1OJ1b3OBAHVEM
KONTIOBMHIOBOW YCTAHOBK W

WELL STIMULATION USING COILED TUBING

E.B.[IAHUKAPOBCKHM, K. T. H., I.A. KYCTBIIIEB, K. T. H., A.B. KYCTBIIIEB, 1. T. H., mpodeccop, ¥0.B. KAPAYAPOBA, HH>KEHEp
2-11 kareropuu, 000 TromeHHUHUrHuIporas», B.H. HUKHU®OPOB, 1. T. H., FeHe paJIBHEIH JupeKkTop OO0 <META»

E.V. PANIKAROVSKY, Ph.D. in Engineering, D.A. KUSTYSHEYV, Ph.D. in Engineering, A.V. KUSTYSHEYV, Doctor of Engineering, professor,
Yu.V. KARACHAROVA, category 2 engineer, LLC “TyumenNIIprogaz”, V.N. NIKIFOROV, Doctor of Engineering, Director General

of MEGA LLC

4 3aBEPIIAIOUIEN CTATUHN PA3PAOOTKU

MECTOPOXKIECHUU B YCJIOBUAX HU3KUX

IJIACTOBBIX JIABJIEHUU OJTHHUM 13
HAaIIPABJIEHUI ITOBBIIIEHUA IIPOAYKTUBHOCTHU
CKBAXKUH SIBJISIETCS MHTEHCU(DUKAIINS TPUTOKA.
151 CHUKEHW A HETATUBHBIX [TOCJIEACTBUH
BO3JENCTBUA HA NTPU3a00UHYIO 30HY tu1acta (I13IT)
U NPOAYKTHUBHBIN IIACT (PUIBTPATOB PA3JIMYHBIX
TEXHOJIOTMYECKUX KHUTKOCTEMN, IPUMEHSAEMbBIX [IPU
PEMOHTE C IIOMOIIBIO IIOAbEMHBIX AI'DETATOB, 4 TAKIKE
C LIEJIBIO YCKOPEHM S OCBOEHUSA 1 BbIBOJA CKBAKHH
H4 IIPOEKTHBIN PEXUM KAIIUTAJIbHBIA PEMOHT
cxkBaxxuH (KPC) cienyer npoBOAUTD C IOMOIIIBIO
KOJITFOOMHI'OBBIX YCTAHOBOK.

IIpu nposegenun KPC ¢ 11e1b10 MHTEHCU(PUKAITUU
MPUTOKA YITIEBOJOPOJOB CIEAYET PA3PAOATHIBATH
HOBBIE PELIEITY PbI JKUAKOCTEN U TEXHOIOI' U
IPOBEICHUS PEMOHTHBIX PA06OT, IPUYEM [IJIS1
ycnemnoro nposeaenusa KPC pekoMmenayercs
Pa3pabaTeIBATh TEXHOJIOTMHU UHJUBUIYAJIBHO JIJISI
Ka’K/I0M CKBA>KUHBI.

Hcnnonb3oBaHUE TEXHOIOTNYECKUX KUJKOCTEN
npu nposegeHnmn KPC ABisgeTCa 4aCThIO TEXHOJIOTUH
NPOBEAEHUA PEMOHTHBIX PA6OT, TO3TOMY
pa3paboTKa U BHEAPEHNUE HOBBIX TEXHOJIOTUYECKUX
KUJKOCTEU ABIAETCA ONHUM M3 IJIABHBIX
COCTABJIAIOIINX YCIICIIHOI'O IIPOBEAECHUS PEMOHTA.

IIpu NpOBEAEHUHN JIIOOBIX PEMOHTHBIX PA6OT
B CKBAXKMHAX UCIIOIb3YIOTCA TEXHOJIOINYECKHE
KUJKOCTH, T KUJTKOCTU MOT'YT OT/INYATbCA
COCTABOM, INIOTHOCTBIO, MOI'YT ObITh Ol DAHUYECHBI B
NPHUMEHEHNH BBICOKOH IVIACTOBOM TEMIIEPATYPOU.
Hcnonp30BaHNUE TEXHOJIOTMYECKUX JKUJTKOCTEN,
(PHUIIBTPAT KOTOPBIX HE BCTYNAET BO B3ANMOJICHCTBUE
C MMHEPaJIAMH, COCTABJIAIOUUMU IIOPOAY
1311, ABASETCSA ONHUM U3 ITyTEN CHUKCHU S
OTPHLIATEIBHOI'O BO3ACHCTBYA nocnegcTeuil KPC.

IMpu nposeaennn KPC Ha CKBAXXUHAX CJIEAYET
UCHOJIb30BATH HE(PUIBTPYIOIIHECS PACTBOPBI MIJIN
TEXHOJIOI'MYECKHUE )KUJKOCTH, HE [IPUBOASAIIIE K
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ell stimulation is one of the ways to enhance

oil recovery at the closing stage of the field

development with low formation pressure.
To reduce the adverse effects of stimulation on the
bottom-hole formation zone and to reduce the effect
on the productive formation caused by fluid filtrates
used during hoist unit-based maintenance and to
accelerate testing of the well and bringing it on to
stable production, well workover should be performed
using coiled tubing.

When performing well workover for the purpose of
production stimulation it is necessary to develop new
compounds and maintenance methods; moreover, to
ensure successful well workover it is recommended to
develop techniques individually for each well.

The use of fluids during well workover is part of the
well workover technology, hence the development and
introduction of new fluids is one of the main factors of
successful well servicing.

Any well maintenance operations require the use
of fluids and those fluids can differ in composition
and density and their use can be limited by high
formation temperature. Using fluids whose filtrates do
not react with the minerals comprising the bottom-
hole formation zone is one of the ways to mitigate the
adverse consequences of well workover.

Well workover requires the use of non-filterable
solutions or fluids which do not impair formation
permeability, such as, polymer solutions or
hydrocarbon-based solutions [1].

The use of hydrocarbon-based fluids allows
avoiding negative consequences, such as swelling of
clay minerals, the blocking action of water caused
by capillary phenomena in the pores of the reservoir
formation, insoluble sediments resulted from
contacting with salt water, thickening of the wall layers
of the fluid on the grain surface, and corrosion of
equipment.

Usually acid treatment involves the use of
hydrochloric acid (HCI) or its mixture with



CHMIKEHUIO IPOHULIAEMOCTH IIACTOB, HATIPHUMED,
TAKHME KaAK II0JIMMEPHbBIE PacTBOPHI (11P) min
PacTBOPHI HA YIVIEBOLOPOAHOM OCHOBE (PYO) [1].

I1pu UCNIONIL30BAHUM TEXHOIOTUUECKHUX
JKUIKOCTEN Ha YIVIEBOJOPOAHOM OCHOBE
UCKJIIOYAIOTCSA HETATUBHBIE MOMEHTBI, TAKUE
KaK HAa0yXaHHE INTMHUCTBIX MUHEPAJIOB IJIACTA,
O6JI0KUpYIONIEE ACUCTBUE BO/IBL, OOYCIIOBICHHOE
KaNWUISIPHBIMU SBJIEHUSMU B IOPAX OPO/bI-
KOJJIEKTOPA, OOPA30BAHUE HEPACTBOPHUMBIX
OCaJJKOB IIPH KOHTAKTE C MUHEPATU30BAHHBIMU
BOJIAMH, YBEJIMUYEHUE TOJIUHBI IPUCTEHHBIX
CJIOEB KUJKOCTH Ha IOBEPXHOCTHU 3EPEH TOPOABI,
KOPPO3Us OOOPYAOBAHUSL.

OO6BIYHO 111 TPOBEICHUA KUCJIOTHON OOPAOOTKHU
UCHOJNB3YIOT CONAHYI0 Kucaorty (HCI) unu ee cmech
¢ maBukoBou kucsoror (HF), Tak HazpIBaeMyIo
INIMHOKHUCJIOTY, KOTOPBIE 3aKAYHUBAIOTCA ITO HACOCHO-
KoMnpeccopHbM Tpy6am (HKT) n npopaBinBaioTcs
B IIACT. HeraruBHOM CTOPOHOM JaHHOM TEXHOJIOI'UH
ABJIAETCS TO, YTO BOJIA, BXOAAIIAS B COCTAB
KHUCJIOTHOT'O PACTBOPA, OTPULIATENIBHO BIUAET HA
INIMHOCOJEPIKAIIHUE MUHEPAJIBI IOPOJBI-KOJIJIEKTOPA,
B PE3YJIBTATE YETO CIA60CIIEMEHTHPOBAHHBIN IJIACT
MOJKET HAYATh PA3PYIIATCA.

B crygae ncnosib3oBaHuA 111 KUCJIOTHOU
06pabOTKH O6PATHON HE(PTEKUCIOTHOHN 3MYIbCUH
(OHKD) oTpu1IaTeIbHOTIO BAUAHUA BOJBI HA
IVIMHOCOJEPIKAIIUE MUHEPAJIBI IOPOJBI-KOJIJIEKTOPA
MOXHO u3oexars. OHKD nipeacrasisieT CO60M CMeCh
HEPTU U KUCJIOTHI C TIOBEPXHOCTHO-AKTUBHBIM
BemecTBOM (ITAB), vame Bcero HeoHosmom AD-9-12
B COOTHOIIEHNH (pa3 HepTh/BoaHAs Pasa — 80,20,
TIOJIyY4€TCS CTOMKAS K PACCIIOCHUIO AMYJIbCUS [2].

J1J151 yCTIENTHOT O YBETUYEHH A IEOUTOB CKBAXXUH
CJIEYET UCIIOJIb30BATH COCTABBI HA OCHOBE OOPATHOI
ra3UPOBAHHON HEPTEKUCIOTHOH IMYIbCUU
(OI'HKD). BTy 3MyJIbCHIO MOXXHO IIPUT'OTABIUBATH B
IVIACTOBBIX YCJIOBHSAX CO CTEIIEHBIO adpanyu ot 0,8
110 3,0 € ra30BO¥ (pa30¥i, B KAYECTBE KOTOPOH MOXHO
UCIIOJIB30BATD A30T, YIVIEKUCJIBIA WU IPUPOAHBIN
raz. [Ipu o6padorke 1311 ¢ ucnonbzosanuem OTHKD
OyAeT NPOUCXOAUTH IPOHUKHOBEHHE COCTABA HA
OOJIBIIYIO ITTyOUHY C MUHUMAJIbHBIM IIOBPEXJEHUEM
VIMHUCTOM COCTABJIAIONIEN LIEMEHTA IIOPO/IbI-
KOJUJIEKTODA.

B yC/1O0BUSAX HU3KUX JaBJICHUI JIJIS1 COXPAHEHHU S
PUILTPATMOHHO-EMKOCTHBIX CBOUCTB (PEC)
IJIACTA 34 CYET YMEHBIIICHUS €0 3aTPSA3HEHUS U
yBenn4deHus 106b14u npu nnposejgennn KPC cinegyer
HCIO/Ib30BATh BMECTO NEPEABUKHBIX ITO’BEMHBIX
arperaroB ¢ HKT KOJITIOOMHI'OBBIE yCTAHOBKUA
c rubkotn Tpy6ort (I'T). PeMOHTHBIE PaOOTHI C
HCIOJIb30BAHUEM KOJITIOOUMHI'OBOH YCTAHOBKU
OTINYAIOTCSI MEHBINEH IPOJO/KUTEIBHOCTBIO U
6osben 3(pPEKTUBHOCTHIO BbINONHEeHUs1 KPC, uem
MPHY UCTIOIb30BAHUU TTO/bEMHBIX AI'PDETATOB.

hydrofluoric acid (HF), so called mud acid, which

are injected via oil-well tubing and squeezed into the
formation. The negative side of such technique is that
the water contained in the acid solution has an adverse
effect on the clay-containing minerals of the reservoir
formation as a result of which a slightly cemented
formation can start degrading.

Using inverted acid-oil emulsion for acid treatment
can help avoid adverse impact of water on the clay-
containing minerals in the reservoir formation.
Inverted acid-oil emulsion is a mixture of oil and acid
with surface-active agents, most often neonol AF-9-12,
with oil/water phase ratio equal to 80/20, which results
in breakdown-resistant emulsion [2].

Successful increase of oil flow rates requires the use of
compounds based on inverted gassed acid-oil emulsion.
Such emulsion can be prepared under reservoir
conditions with aeration degree of 0.8 to 3.0 with gas
phase for which nitrogen, carbon dioxide or natural gas
can be used. Bottom-hole formation zone treatment
using inverted gassed acid-oil emulsion results in deep
invasion of the compound with minimum damage to
the clay in the cement in the reservoir.

When performing well workover under low-
pressure conditions, in order to preserve porosity and
permeability properties of the formation by reducing
its contamination and enhancing oil recovery; it is
necessary to use coiled tubing instead of mobile hoist
units with oil-well tubing. Well maintenance using
coiled tubing is distinguished by shorter duration and
higher efficiency of well workover as compared to
using hoist units [3, 4].

A coiled tubing unit can be used to perform the
following well stimulation operations: acid treatment,
interval acid treatment of individual formations using
inflatable packers or separately run-in-hole inflatable
packers, interval acid treatment of individual layers by
filling the bottom hole via the production string with
sand material and overlapping perforated intervals
with its subsequent washing-out.

Acid treatment within one formation is performed as
shown in Fig. 1.

First, a feather-type wash nozzle and an inflatable
packer are mounted on the coiled tubing, then the CT
is run into a non-killed well via the production string
till it reaches the formation under treatment and the
inflatable packer is deployed overlapping the interior
of the production string.

Inverted acid-oil emulsion is prepared with an
ejector. The calculated amount of emulsion is injected
through the CT, then it is squeezed into the formation
by gas and is left for reacting for 10 to 12 hours.

The CT is pulled out in the following sequence.

First, the inflatable packer is removed followed by the
pick-up of the coiled tubing at slow speed first (not
exceeding 0.01 m/s). Then, after making sure there is

no sticking, permissible speed is reached (not more ~ p
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KonTio61MHroBas yCTAaHOBKA MOYKET
HCIIOJIb30BAThCS IIPU BBIITOJIHEHUH CJIEAYIOMINX
onepanuy o UHTEHCU(PUKALTUU IPUTOKA —

IPU IPOBEICHUN KUCJIOTHBIX OOPab0TOK, TPU
OPOBEANECHNY NIOMHTEPBAJIBHBIX KMCJIOTHBIX
06pPabOTOK OTJEIBHBIX IJIACTOB C UCHIOJIb30BAHUEM
CHCTEM HA/IYBHBIX ITAKEPOB HUJIU PA3/IE/IbHO
CIYIIEHHBIX HA/IYBHBIX TAKEPOB, IPH IPOBEACHUU
MHOHUHTEPBAIBHBIX KUCJIOTHBIX OOPa6OTOK
OT/ZIEIBHBIX IIPOILJIACTKOB C UCIIOJIb30BAHUEM
TEXHOJIOT'MU OTCBINIKU 320051 CKBA’KMH YEPE3
JIU(PTOBYIO KOJIOHHY IIECYAHBIM MATEPHUAJIOM

C IEPEKPBITUEM UHTEPBAJIOB IEPPOPALINHU C
MHOCJIEYIOIINUM €TO BBIMBIBAHUEM U3 CKBA’KHHBL.

KuciorHast 06paboTKa B OJHOM ILJIACTE
OPOBOAUTCA B CIEAYIOMEN TOCIEAOBATEIBHOCTH
(puc. 1).

Ha I'T MOHTHAPYETCA IPOMBIBOYHAS HACATKA
TUIA JIEPO>» U HAZYBHOU MAKEDP, IPOBOJUTCA
crycK I'T B HE3ATTTYIIEHHYIO CKBAKUHY YEPE3
JIUPTOBYIO KOJIOHHY IO O6Pa0aTBIBAEMOT'O IJIACTA,
34MIAKEPOBBIBAETCSA HAJTYBHOM ITAKEP C IEPEKPBITUEM
BHYTPEHHEN II0JIOCTH IKCIUTYATALMOHHOM KOJIOHHBL

IIposoaunTca npurotosaeHrue OI'HKD ¢ nomoipio
aKEKTOpa. Yepes I'T 3aKaYnBaAETCA PACYETHOE
KOJIUYECTBO 3MYJIbCHUH, IPOJABIUBAETCA B IJIACT
ra30M M OCTABJIAETCA HA PEATUPOBAHNE B TEUEHUE
10-12 4.

WzBnekaercs I'T B cnepyromert
MOCJIEOBATENBHOCTH. B mepByIo ouepenn
PaCIaKepOBBIBAETCA HAJyBHOM MAKEP U HAYMHAETCA
nojbeM I'T cHayana Ha MaJIOH CKOPOCTH
(ue 6011€€e 0,01 M/C). 3aTeM, yOeJUBIINCh B OTCYTCTBUU
MPUXBATA, IEPEXOAAT HA JOITYCTUMYIO CKOPOCTh
(re 6onee 0,5 m/c). I'T U3BIIEKAETCA U3 CKBAXKUHBI U
MPOBOAUTCS JEMOHTAXK ITAKEPA.

ITonHTEPBAJIBHAS KUCAOTHAS OOpPabOTKA
HECKOJBKUX NPOAYKTHUBHBIX IIJIACTOB IIPOBOJAUTCA
CIIeIyIONUM 06pa3om (puc. 2) [5].

HaI'T moHTHpYETCS COOPKA M3 IBYX HAZTYBHBIX
MIAKEPOB U NIePPOPUPOBAHHOM TPYOBI, PA3MENECHHON
MEX/y HUMU (JUIMHA IIEPPOPUPOBAHHOM TPYObI
BBIOUPAETCA C yY4ETOM MAKCUMAIBbHOM TOIIIAHBI
06pabaTBIBAEMBIX I1IJIACTOB U C COONIIOCHHUEM
YCJIOBUS, YTOOBI TP 3aITAKEPOBKE ITAKEPDBI HE
Pa3sMEIAINCh B UHTEPBAIAX EPPOPALINN),
poBOAUTCS CITyCK I'T B HE3AITTYIICHHYIO
CKBKMHY JJO O6pa6baTHIBAEMOI'O HMYKHETO TIJ1ACTA
Y 34ITAKEPOBBIBACTCA HMKHUHA HAZTYBHOU ITAKEP-
MPOO6KA HMKE MTOJOUIBLI IIPOAYKTUBHOI'O IIACTA,
MOCJIE IPOBOANTCA 3AIIAKEPOBKA BEPXHETO
HA/IlyBHOI'O ITAKEPA BBIIIE ITOKPBIIIKUA IIPOAYKTUBHOI'O
IUIACTA I OTCEYEHUA BBIIIEIEKAMUX IIACTOB.

Yepes I'T mpoBOAUTCSA 3aKAYMBAHHE PACUETHOTO
konudecTsa OI'HKD, KOTOpas IpOJABIUBACTCA B
IUTACT T'A30M 1 OCTABJISIETCS HA PEArNPOBAHNE B
TeueHue 10—12 4. Belmesiexxaue pogyKTUBHbBIC
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than 0.5 m/s). The CT is pulled out from the well and
the packer is dismounted.

Interval acid treatment of several productive
formations is performed as shown in Fig. 2 [5].

An assembly of two inflatable packers and a
perforated pipe located in between (the length of
the perforated pipe is determined with account of
the maximum thickness of the formations under
treatment and to ensure that packers are not placed in
the perforation intervals), is mounted on the CT; then
the CT is run into a non-killed well till it reaches the
lower formation under treatment after which the lower
inflatable packer plug is deployed below the bottom
of the productive formation; then the upper inflatable
packer is deployed above the top seal of the productive
formation to cut off the overlaying beds.

The calculated amount of inverted gassed acid-oil
emulsion is injected through the CT, then it is squeezed
into the formation by gas and is left for reacting for 10
to 12 hours. The overlying productive formations are
treated in the sequence described above (see Fig. 2).

After treating all formations scheduled for
stimulation the lower inflatable packer plug and the
upper inflatable packer are removed; then the well is
stimulated and flared to remove the reaction products
and bring the well on to stable production. The CT is
then pulled out from the well and the packer assembly
is dismounted.
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1 — axcnnyamayuOHHaA KOAOHHA; 2 — augmoeasn KoaorHa; 3 —I'T;
4 — nadysenoti naxep 6 mpancnopmHoM nOLOHCCHUU; 5 — HAYEHOTL
naxep 8 pabouem nosoNceHul; 6 — YNAOMHUMENLHBILL TIeMeHM
HA0YEHO20 naxepa; 7 — NPOMbLBOUHAS HACAOKA MUNA <NepO»;
8 — 06pabamuvieaemolil NPOOYKIMUBHBLIL NAACL.
1 — production casing; 2 — production string; 3 — C1T;
4 —inflatable packer in run-in position; 5 — inflatable packer in
operating position; 6 — sealing element of the inflatable packer; 7 —
Jeatber-type wash nozzle; 8 — production formation under treatment.

Pucynox 1 — Cxema Kkucaomuoti oopadoomxu
00HO020 nracma: a) npu cnycke; 6) nPpu KUCIOMHOL
oopaoomxe

Figure 1 - Diagram of acid treatment of one
Jormation: a) running in; 6) acid treatment



IJIACTBI OOPAOATEIBAIOTCS B TAKOU XKe
BBIIIEOIIMCAHHON NOCJIENOBATENBHOCTH (PUC. 2).

INocne 06pabOTKU BCEX 3ATNIAHUPOBAHHBIX JIJIs
MHTEHCU(PUKALINHU IJIACTOB PACIIAKEPOBBIBAECTCS
HIDKHUI HA/TyBHOM MAaKEP-ITPOOKA M BEPXHUI
Ha/IyBHOI1 MAKeP, TPOBOANTCS BbI3OB IIPUTOKA M3
CKBaKMHBI U €€ OTPAb0TKA Yyepe3 (PAKEIbHYIO JIMHUIO
JULS YAAJIEHUA IPOAYKTOB PEAKIIUHI U BBIXOZIA HA
pabounii pexxuM. M3 CKBakuHbI u3BiekaeTca ['T u
MIPOBOAUTCS JEMOHTAXK ITAKEPHOU COOPKH.

B cirygae HEBO3MOXKHOCTU IPUMEHEHUA ITAKEPHOU
Cc60PKU € TEPPOPHUPOBAHHOU TPYOOHU MOKHO
UCIIOJIb30BATh PA3/IE/IBHO CITYIIEHHbIE HA/TYBHBIE
MAKEPBL, [J15 TOT'O B CKBA’KUHE IEPBOHAYATIBHO
YCTAHABIUBAIOT C TOMOMIBIO I'T HUKHUH HA/TyBHOH
MAKEP-MPOOKY, OTCOEAUHSAIOTCA U TIOBTOPSIOT
CITyCKO-TIOJTBEMHYIO OIIEPALIHIO IO YCTAHOBKE
BEPXHETO HAZ[yBHOTO NaKepa (PucC. 3).

WzBneuyenue I'T mpoBOAAT B C/IEIYIONIEH
MOCJIEJOBATENBHOCTH: PACIIAKEPOBBIBAIOT BEPXHUI
HAJIyBHOI IAKEP U HAYMHAIOT nogbeM I'T cHavasa
Ha MaJIOH CKOpocTH (He 6oiiee 0,01 M/C), 3aTeM,
YOEIUBIINUCH B OTCYTCTBUU IIPUXBATA, IEPEXOAAT
H4 JIONyCTUMYIO CKOPOCTB (He 60onee 0,5 M/C).
W3BnekaoT I'T 13 CKBaKHUHBL, IIPOBOAST AEMOHTAXK
MAKEPA U MMOBTOPAIOT CIYCKO-TIOJbEMHYIO OIEPALTUIO
10 U3BJIEYEHUIO HUYKHETO MTAKEPA-TIPOOKU.

KucaoTHyo 06paboTKy HECKOJIBKUX
NPOAYKTUBHBIX IJIACTOB, HAXOAAMUXCS BBIIIE
HIDKEJIEKAINETO IJIACTA, MOYKHO TAKXKE IPOBOAUTD
CEAYIOMM 00pa3oM (pHC. 4).

Ilepen npoBEAEHUEM KUCIOTHOMH OOPA6OTKHU
MPOBOJAAT OTCHITIKY 320051 CKBA’KHMHBI IIECKOM
4Jepes MUPTOBYIO KOJIOHHY C IEPEKPBITUEM BCEX
WHTEPBAJIOB IEPMOPALINH 32 UCKIIOYEHUEM CAMOT'O
BEPXHETO 06PA6ATHIBAEMOI'O UHTEPBAIA.

HaI'T MOHTHPYIOT IPOMBIBOYHYIO HACAJIKY
«[1€PO» U HAZLYBHOM ITAKED, IPOBOAAT CITYCK ['T B
HE3AMTYIIEHHYIO CKBAXUHY JJO I'OJIOBBI ITECYAHOI
NPOO6KH, KOTOPAA IIEPEKPHIBACT HHUKEJIEKALIUE
UHTEPBAJIBI IEPPOPALUHN, U TPOBOJAAT 3AIIAKEPOBKY
MaKepa, KOTOPBIN PA3MENAETCA HA/Jl IIOKPLIIITKON
o6pabareiBaeMoro niacra. ItTocne aroro uepe3 I'T
NpOBOAAT 3aKaunbanue OI'HKD, npojgasansaoT
3MYJIbCUIO B IIJIACT I'A30M U OCTABJIAIOT €€ Ha
pearuposanue B TeyeHue 10—12 u. 3areM npoBoAsT
BBI30OB IIPUTOKA M OTPAOOTKY CKBAKMHBI HA
(PaKeTbHYIO TUHHUIO.

J11s1 O6PAGOTKU HUXKEJIEKAIIETO IIPOAYKTUBHOI'O
IUIACTA IIPOBOAAT PACIIAKEPOBKY HAJYBHOI'O ITAKEPA,
MPOMBIBAIOT IIECYAHYIO IIPOOKY /IO CJIEYIOMIETO
06pabaTpIBAEMOro UHTEPBAJIA. [10CIIE€ BHIMBIBAHUS
BEPXHEN YACTU [IECYAHOU IIPOOKHU IIPOBOJAAT
34IIaKEPOBKY IIAKEPA JJIs1 OTCEUECHU S BBIIIECICKAILIETO
06pabOTAHHOTO UHTEPBAJIA, TPOBO/ST 3aKAYUBAHUE
OT'HKDO, npogaBianBaioT 3MYJIbCHUIO B IIACT I'A30M U

OCTABJIAIOT €€ HA PEArupOBaHUe B TeyeHue 10—-12 9. 4

Y=

1 — axcnayamayuorHas KOAoHHd; 2 —
augpmosan kononna; 3 —I'T;

4 — naoysroti naxep; 5 — YnaomHumensHblil
anemenm naxepa; 6 — NPOMbIBOUHAS
Hacaoxa; 7 — o6pabamol8aemolii naacm;

8 — naoyenoti naxep-npoora; 9 — rneoopa-
bamuleaemoili IPOOYKMUBHBLLL NAAC.

1 - production casing; 2 — production string;
3 = CT: 4 —inflatable packer; 5 — sealing
element of the packer; 6 — perforated pipe;

7 — formation under treatment; 8 — inflatable
packer plug; 9 —plug; 10 — productive
Jormation not under treatment

Pucynox 3 - Cxema
NOUHMEPBEANLHOU KUCIOMHOUL
11 oopadomxu

NPOOYKMuEHbLX NAACIOE C
HOMOULBIO PAZOENBHO CHYULEHHBLX
HAOYE8HBLX NAKEPOG

Figure 2 — Diagram of interval
acid treatment of productive
Jormations using an assembly
of inflatable packers

If it is impossible to use a packer assembly with a
perforated pipe, separately run-in-hole inflatable
packers can be used; for this purpose the lower
inflatable packer plug is first installed in the well using
CT followed by disengagement after which the run-in-
hole/put-out-of-hole operation is repeated to install
the upper inflatable packer (see Fig. 3).

The CT is pulled out in the following sequence. First,
the upper inflatable packer is removed followed by
the pick-up of the coiled tubing at slow speed first (not
exceeding 0.01 m/s). Then, after making sure there is
no sticking, permissible speed is reached (not more
than 0.5 m/s). The CT is pulled out from the well, the
packer is dismounted and the run-in-hole/put-of-hole
operation is repeated to remove the lower packer plug.

Acid treatment of several productive formations
located above the underlying formation can also be
performed as follows (Fig. 4).

Before performing acid treatment the bottom hole is
filled with sand via the production string overlapping
all perforated intervals except the topmost interval

under treatment.
\_ J 3 naxep; 5 — YnaomHumebHbLLL 371eMeHm
- naxepa; 6 — nPoOMbIBOUHAA HACAOK;

| - / 7 — obpabamuoieaemoili naacm; 8 — HA0Y8HOLL
L~

3 1 — 3KCnAYamayuoHHAR KOJIOHHA;
2 —augpmosas konouna; 3 —I'T; 4 — naoyenoti

naxep-npobxa; 9 — Heo6pabamuoleaemviii
NPOOYKIMUBHLLL NAACN

1 — production casing; 2 — production string;
3 — CT; 4 — inflatable packer; 5 — sealing element
of the packer; 6 — wash nozzle; 7 - formation
& under treatment; 8 — inflatable packer plug;
9 — productive formation not under treatment

= ]

Pucynox 3 — Cxema nounmepeaivnoi
Kucaomnoii oopadoomxu
& NPOOYKIMUBHBLX NAACHOE C

& NOMOUBIO PA3OEABHO CRYULEHHBLX
HAOYBHbLX Naxepoe
Figure 3 — Diagram of interval acid
treatment of productive formations
using segarately run-in-hole
inflatable packers 4
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Huxenexamue
OPOAYKTUBHBIE
IJIACTBI OOPAOATEIBAIOT
B TAKOM K€
HOCJIEJOBATENBHOCTH.

ITocne okoH4YaHUA
BPEMEHHU PEAKITUH
KUCJIOTBI IPOBOAST
BBI30B IIPUTOKA
U3 CKBAXKUHEBL U €€
OTpabOTKy uyepes
(HaKETBHYIO JIMHHIO /I
YAANEHUS IPOAYKTOB
PEAKIIUHU U BBIXO/]A HA
PabOoYnIl pEKUM.

IIpu nposegeHun
UHTEHCU(PUKATUU
MNPUTOKA C UCIOIBb30BAHUEM KOJITIOOMHI'OBBIX
YCTAaHOBOK PAa0OTHI IPOBOAATCA 6€3 ITTyIIEHN
CKBaKMH, 9TO ITOJIOXKUTEJIBHO CKA3bIBAETCSA HA
cocTogHnu I13I1, TaK KaK yCTPaHAeTCAa BO3MOKHOCTb
MPOHUKHOBEHUS (PUIBTPATOB TEXHOJIOIMYECKUX
JKUJKOCTEN B 3TY 30HY.

B HacTos1ee BpeMst HAOMI0IA€TCSL TCHICHITU S
B IIPOBEJIEHUH MHTEHCU(PUKALTMOHHBIX Pa60T
C IOMOIIBIO KOITIOOMHT'OBBIX YCTAHOBOK,

MOHCKA HOBBIX TEXHOJIOTMYECKUX PEMIEHUN U
pa3paboTKa HOBBIX PELIENITYP PAOOYNX COCTABOB
npu nposejgennu KPC. McnionbzoBanne OI'HKO
MIPU IIPOBEJIEHUH HHTEHCU(PUKAITUOHHBIX PA60T
06JIETYaeT OCBOEHUE CKBAKHMH, TAK KAK HAJTUYUE
ra30BOI (DA3bI OOECTIEYUBAET JIyUIIEE OUUILEHUE
[13IT OT IPOAYKTOB PEAKIIUY, A IPUCYTCTBHE [TAB
B COCTABE YIYYIIAET BBIHOC MEJIKUX YACTHULL U3
CKBAKUHLBL ©

=
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B (=

1 — axcnayamauuonmas
Konouna; 2 —I'T;

3 —AUPMmoBasn KOIOHHA;
4 — naoyenoti naxep;

5 — ynaomuumensrolit
anemenmnarepas

6 —npoMbIBOUHAA
Hacaoka; 7 — oopadamot-
B8aembLil UHMePEdaJl;

.

8— omcoinra neckom

c nepexpuoimuem
unmepeanos nepgpoparuis
HeoopadamvL8aemolx
NPOOYKIMUBHBLX NAACIIO8

1 - production casing;

2 —CT: 3 — production
string; 4 — inflatable packer;
5 — sealing element of the
packer; 6 —wash nozzle; 7

— interval under treatment;
8- sand filling overlapping
the perforated intervals

I
135
|

of formations not under
treatment

Pucynox4 - Cxema nounmepaaibHoli KUCI0MHOU 00padbomKu
NPOOYKMUBHBLX NAACINOE C OMCHINKOL 3007 NecKoMm

Figure4

- Diagram of interval acid treatment of productive

Jormations with sand filling of the bottom hole

First, a feather-type wash nozzle and an inflatable
packer are mounted on the CT; then the CT is run into
a non-killed well till it reaches the top of the sand plug
which overlaps the underlying perforated intervals
followed by the deployment of the inflatable packer
which is placed above the top seal of the formation
under treatment. Then inverted gassed acid-oil emulsion
is injected via the CT and is squeezed into the formation
by gas and is left for reacting for 10 to 12 hours. Then the
well is stimulated and flared.

Treatment of the underlying productive formation is
performed by removing the inflatable packer, washing
out of the sand plug till the next interval for treatment
is reached. After washing out of the upper part of the
sand plug, the packer is deployed to cut off the overlying
treated interval; then inverted gassed acid-oil emulsion is
injected, squeezed into the formation by gas and left for
reacting for 10 to 12 hours. The underlying formations
are treated following the same sequence.

After acid reaction time is over, the well is stimulated
and flared to remove the reaction products and to bring
the well on to stable operation.

Well stimulation operations using coiled tubing are
performed without killing the well which has a positive
effect on the condition of the bottom-hole formation
zone since it prevents fluid filtrates from invading that
zone.

At present, a trend can be observed in performing well
stimulation operations using coiled tubing, searching for
new technical solutions and developing new compound
formulas for well workover. The use of inverted gassed
acid-oil emulsions during stimulation operations
facilitates well testing since the presence of the gas phase
ensures better removal of reaction products from the
bottom-hole formation zone and the presence of surface
active agents in the compound improves the removal of
small particles from the well. ©
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Bosaencrsue Ha HEPTAHBIC
U I'A30BbIC 3AJICKU
TEPMOJUHAMUYECKUM
TUAPABIMYECKUM PA3PHIBOM
[JIACTA C IOMOIIBIO KOJITIOOMHI'A

¥0.A. BAJTAKHPOB, 1. T. H., 3aMECTHTEJIb JHUPEKTOPA IO HAyKe U TexHuKe, B.H. BPOBYYK, ropHBII HHKEHED,
cynepsaridep HedTerazoBsix nponeccos, 000 JOr - Hedreras»

Oil and Gas Reservoir Stimulation
by Thermodynamic Hydraulic
Fracturing Using Coiled Tubing

Yu.A. BALAKIROV, Doctor of Engineering, Deputy Director, V.N. BROVCHUK, mining engineer, oil and gas process supervisor,
Yug-Neftegaz Private Limited

IIpaKTUYECKU BCE TEXHOJIOTMYECKUE ITPOLIECCHI B
HEPTETa30BOM OTPACIH IPOUCXOAAT C YIACTUEM TPEX
HEPA3TyYHBIX IAPAMETPOB: JABJICHUS, TEMIIEPATYPBL U
obbema. MHade roBopst, 3TH TPH TAPAMETPA ABIAIOTCS
«IAJIEPAMU», y9ACTBYIOIIUMHU B Pa3pabOTKE HEPTETA30BbIX
MECTOPOK/IECHUH U JOObIYE HE(PTU U I'a3a.

OTMETHUM CPa3y: HEPTEra30B0O€ MECTOPOKAECHHUE — 3TO
HE TOJIBKO CJIOKHOE I'HJIPOTEXHUYECKOE COOPYKEHUE, HO U
BECBbM4 XUTPO YCTPOEHHOE «/IETHILE» TPUPOJBL

Practically all technological processes in the
oil and gas industry take place with participation
of three inseparable parameters: pressure,
temperature and volume. That is to say, the three
parameters are ‘leaders’ that participate in oil and
gas field development and oil and gas production.

Note that an oil and gas field is not only a
complex hydraulic structure but also an intricate
‘offspring’ of Nature.

HedrerazoBoe MECTOPOKIACHUE — TO HE TOJIBKO CIIOKHOE
TUPOTEXHUYECKOE COOPYKEHUE, HO M BECbMA XUTPO YCTPOECHHOE
«ICTUIIEC» TIPUPOBL.

an oil and gas field is not only a complex hydraulic structure
but also an intricate ‘offspring’ of Nature.

COrmacHO MUPOBOH CTATUCTHUKE, U3TIOOICHHBIM
CHELNAIUCTAMU CIOCOOOM MOBBIIIEHUS TPUTOKA
YIVIEBOAOPOAOB CKBAKMHBI U IIACTA ABJIAETCA
TUAPABIUYECKUN PA3PBIB. OQHAKO, 110 JAHHBIM BCE TOM XK€
CTAaTUCTHUKH, B 32JIEKAX C BBICOKOBA3KON HE(PTHIO IPOBEICHUE
I'PIT naseko HE BCEI7IA ONPAB/IbIBACT (DUHAHCOBBIE PACXO/IB,
CBSI3aHHBIE C THUM IIPOU3BOACTBOM. DTO IIPOUCXOAUT
MOTOMY, YTO TEKYYECTD BA3KOIM HE(PTH, TOBOPS MTO-HAYYHOMY,
HE NOAYMHAETCA 3aKOHAM HBIOTOHA, T.€. OT/INYAE€TCH OT
TEKYYECTH BOJBL TaKHE KUJKOCTH IPHUHATO HA3BIBATD
HEHBIOTOHOBCKHUMH U BA3KOILIACTUYHBIMHU.

INpuunHa HeyaadyHbiX PIT 3aKI09aeTcCs, 10-BUAMMOMY, B
TOM, YTO B JINTOJIOTMYECKOM OTHOILIEHUH IIACTOBAA CUCTEMA
OBIBAET CJIOKEHA PA3HBIMU ITIOPOIAMH U BEIMECTBAMH,
3aJIOKEHHBIMU B HUX.

VY CenunaancTOB CYMECTBYET MMOHATHE «<MEPTBOIM HE(PTHY,
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According to the world statistics, hydraulic
fracturing is the well stimulation method most
favored by specialists. However, according to the
same statistics, hydraulic fracturing in reservoirs
with high-viscosity oil does not always justify the
expenses incurred during such process. The reason
is that the fluidity of high-viscosity oil, speaking in
the language of science, does not obey Newton’s
laws, i.e. it differs from the fluidity of water. Such
fluids are commonly called non-Newtonian fluids
or viscoelastic.

The reason behind failed HF apparently lies in
the fact that the pay zone, in lithological terms, can
be composed of various formations and substances
deposited in them.

Among specialists there is a term ‘dead oil’,




B 3an1exax ¢ BBICOKOBA3KOM HEe(THIO TpoBeicHue ['PIT maneko He Bcerna
OHpaBﬂbIBEICT q)I/IHZIHCOBbej pHCXOI[bI, CBA3AHHBIC C 9TUM HpOI/ISBOLLCTBOM.
DTO HPOUCXOIUT IIOTOMY, YTO TEKYUYECTDb BA3KON HE(PTU HE TTIOJUNHACTCA

3aKOHaM HbrOTOHA.

Hydraulic fracturing in reservoirs with high-viscosity oil does not always justify

TECHNOLOGIES

the expenses incurred during such process.
The reason is that the fluidity of high-viscosity oil
does not obey Newton’s laws.

IIPOTOTUIIOM KOTOPOM SIBJISIETCS CMOJIMCTO-TTAPAHHO-
ac(hanbTEHOBAS HEPTB, T.€. HOTHOCTBIO OOE3BOKECHHAS,
JIETra3uPOBAHHASA HE(PTh, KOTOPAS BKPATIJIEHA B TEJIO TOPHOTO
Maccusa. ITof IefiCTBHEM BBICOKOT'O /IABJIEHHS 3TO TBEP/IOE
COETMHEHUE HAYMHACT 06J13/1aTh CBOMCTBAMH IIPYKHUHBL:
IIPU CAABJIUBAHHUN CKUMACTCA 1 6e3 COAaBJIMBAHMS OABJICHUA
pazxuMaeTcs. TakuM 06pa3oMm, B IPOLIECCE TPOBEACHUS
I'PIT 3TO TBEPAOE COEIUHEHME YITIEBOIOPOAOB KAK ObI
«OOKPA/IbIBACT» TMHAMUKY IABJICHUSL, BCJIC/ICTBUE YETO, IO
JIAaHHBIM I'€O(PU3NYECKUX UCCIICJIOBAHUH, B TEJIC IOPO/IBI C
«MEPTBOM» HEPTHIO MTPAKTUIECKH HEBO3MOXKHO ITOJTYIUTh

the closest analogue to which is tarry paraffin-
base asphaltenic oil, i.e. completely dehydrated,
degassed oil embedded in the body of the rock
mass. Under high pressure this solid compound
acquires the properties of a spring: it compresses
when squeezed and relaxes in the absence of
pressure. Hence, during HF this solid compound
of hydrocarbons ‘robs’ the pressure dynamics as

a results of which, according to the geophysical
studies, it is virtually impossible to make a crack in
the body of rock containing ‘dead’ oil because the

Bo3HukaeT HeOO6XOUMOCTD CO3/IAHUS HOBOI'O METO/IA BO3/ICHUCTBUS HA
32JIE3Kb — TEPMOAMHAMHUYECKOT'O TUAPABIMUYECKOTO Pa3pbiBa HEPTIHOTO
U I'a30BOTO TJIACTA.

Thermodynamic hydraulic fracturing of an oil and gas formation.

TPEMIUHY, IOTOMY YTO CPEA, KAK PE3HUHA, ITOIJIONIACT
BBICOKOE JIABJICHUE «B CAMY CEOsI»,

N36€:XaTh TAKOT'O CLICHAPUS IPAKTUYECKU HEBO3MOKHO,
€CJIW HE IIPU3BATH «HA [IOMOIIb» IABHETO IPYTa JIABJICHUS 1
06bEMA — «TOCTIOXKY TEMIIEPATYPY>.

TaK BO3HHUKAET HEOOXOAUMOCTD CO3/TAHMS HOBOT'O
METO/1a BO3/ICHCTBU A HA 3AJIE€Kb — TEPMOIMHAMUYECKOI'O
TUAPABINYECKOIO PA3PhIBA HEPTIHOTO U I'A30BOTIO
71aCTa, 671ar0 HA BOOPYKEHHE CIIEIUAIMCTOB HOCTYIINIIA
YyIECCHAS TEXHUKA — KOJITIOOWHT. 113 IepeYHs IPUBEICHHBIX
AJITOPHUTMOB BO3/ICHCTBUS HATVISHO BUTHO NOJOXKUTEIBHOE
AKTHUBHOE BIUSHHE KOJITIOOMHIOBOM TEXHOJIOTHUH B
PACCMATPUBAEMOM IIPOLIECCE BO3AEHUCTBHS HA IVIACTOBYIO
CHUCTEMY.

AnropuTtm nposegeHus npouecca
TepMoANHaMMN4eCcKoro rmapaBsnmnyeckoro
pa3pblBa He(PpTAHOrro 1 ra3oBoro rnjiacra
(KoNTIOOUHroBbIN «OUaTNOH)

1. Kmpoueccy »Kenare/ibHO IPUCTYIIUTD IIOCJIE TIIATEIBHOIO
006CIIEJOBAHUS BHYTPEHHEN NOJIOCTH CKBAKHUHBI,

B KOTOPOU UHTEPBAJIBI IEP(POPALUH JOJKHBI OBITh
OTKPBITEI U JIOJKHBI OTCYTCTBOBATD NECYAHO-TIIMHUCTHIE
MIPOOKHU.

2. DKCIUIyaTAITUOHHAS KOJIOHHA JJO/KHA ObITD LIEJION U
Ir€PMETUYHOMN.

3. C TOMOIIBIO KOJNITIOOMHTI'A B TEYCHUE ITSITH JHEH B CKBAXKUHY
HY’KHO HATHETATB MTAPOT€HEPATOPHON YCTAHOBKOU CYXOU
ap ¢ reMnepatypou B ripegenax 150-200 °C giig co3manusa
TEPMOAUHAMHUYECKOI'O UMITYJIbCA.

4. TIpOBOAUTD TN PABINYECKHUI PA3PHIB IIACTA CJICAYET
IO CIIPOEKTHPOBAHHON TEXHOJIOTUH C JJOCTHUKEHHEM
JaBJIEHU HA YyCTbE CKBAKUHDBI HA 30—40% BbIIIE TOPHOT'O
JIABJIEHUSA [J151 CO3LAHUSA TPEMUHDI B INTACTOBOY CUCTEME.

»

environment acts like rubber and ‘absorbs’ high
pressure.

It is practically impossible to avoid such scenario
without calling for assistance from the old friend of
pressure and volume — Lady Temperature.

Thus there is a need for a new method of
stimulation — thermodynamic hydraulic fracturing
of an oil and gas formation; thankfully, a wonderful
piece of engineering is now available to specialists —
coiled tubing. The positively active effect of
coiled tubing in the formation stimulation under
consideration is clearly seen in the algorithm
below.

The algorithm of thermodynamic
hydraulic fracturing of an oil and gas
formation (coiled tubing ‘biathlon’)

1. The process should be started after meticulous
inspection of the borehole cavity which should
have open perforated intervals and no sand/clay
plugs.

2. The production casing should be intact and air
tight.

3. Dry steam with a temperature of 150 to 200
°C should be pressure-fed for 5 days into the
well using a steam-generating plant to create a
thermodynamic pulse.

4. Hydraulic fracturing should be performed using
the design method reaching the well-head
pressure 30%—40% higher than the overburden
pressure to make a crack in the formation.

5. The bottom-hole should then be inspected and
plugs, if any, should be washed out using coiled
tubing until the water is clean. 2
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5. Hy>kHO OOCJI€JOBATD 32001 CKBAXKUHBI ¥ [TPU HAJIMYUH
MIPOOKU OUUCTUTD KOITIOOMHI'OM /IO YUCTOU BOJIBL.

6. 3areM 3aIyCTUTh CKBOKUHY B PAGOTY JIJIS1 BBI30BA [IPUTOKA
(PIIOMIOB ¥ ONTUMUBALINU PEKUMA SKCILIYATALTHN.

Pesiome

TaxuM 06pa3oM, UCIIOIb3YS IPEBHUE MYPBIE TAPAMETPHL,
Takue Kak aasnenue (P), remneparypa (T) u obbem (V),
MO’KHO CO3/1aTh HAWJTyYIITHE YCJIOBUSA IJIs1 Pa3paboOTKU
U IIPOEKTUPOBAHUA 3(PPEKTUBHBIX TEXHOJIOIMYECKHX
MPOLIECCOB JJIs1 TOBBIMIEHU S TPOU3BOAUTEIBHOCTH
HEPTAHBIX U I'A30BBIX CKBAXXUH U IIJIACTOB. He 3ps y y4eHbIX
U CHIETUAIHCTOB MOMYJIAPHO U3peueHue: «HeT HUYero jryqiie
XOPOLIEHU TEOPU»!

Mex gy npounm, yepe3 PVT-COOTHOMEHUS COCTABIAETCS
«1aCIIOPT» ¥ CEPTU(PHUKAT HA ITIACTOBYIO HEPTh. ©

6. The well should be put on production to
stimulate fluid influx and to optimize operation.

Summary

Thus, by using ancient ‘wise’ parameters, such as
pressure (P), temperature (T) and volume (V), it
is possible to create most favorable conditions for
developing and designing efficient technological
processes to enhance gas and oil recovery. It is not
for nothing that scientists and specialists say, “There
is nothing more practical than a good theory!”

By the way, PVT ratio is used to make up the data
sheet and certificate for the oil-in-place. ©
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1. banakupos l0.A., Mamegos ®.C. Jle3aBuriHbIn nepdopatop
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Brnumanue! Cyneprnosunxa!

B credytrousem nomepe 6yoem npeocmasiena uHHOSAUUOHHAS UHINENEKMYAIbHAS
MexXHON02UA, OCHOBAHHAA HA UCNOIb308AHUU 3AKOHOE MAZHUMHOUL 2UOPOOUHAMUKU, —
ynpasnaemslii C ROGEPXHOCMU CKEANCUNBL ZUOPABIUUECKUTL Pa3PbIé naacma

C ~OMOULBIO Koaumiooounza.

Attention! Super novelty!

The next issue will introduce an innovative smart technology based on the application of the laws
of magnetic bydrodynamics - surface controlled bydraulic fracturing using coiled tubing.

TIOMEHCKUE HEQTErA30BbIE KOH@EPEHLIUWU

CEMUHAP-KOHOEPEHLIUA

«KPC, I'P, FHKT, BHyTpUCcKBaXXnHHbIe paboTbl N CynepBanisvHr B
rOPM3OHTasIbHbIX U Pa3BeTB/IEHHbIX CKBaXKMHaX»

lpuznawaem uHxeHepos no TKPC,
6ypeHuro, 006bI4U U 20710208 NPUHAMb
y4yacmue 8 pabome CemuHapa
UHHOBAUUOHHbIX peweHul 8 obnacmu
KPC, I'PI1, FTHKT, sBHympuckeaxuHHsle
pabomel u cynepeau3uHe 8
20pU30HMAsTbHBIX U pa3éemesieHHbIX
CKBAXUHAX, 8 X00€ KOMOpPO020 3Kcnepmel
nooeAmMca c8oUMU 3HAHUAMU, ONbIMOM
u pe3yiemamamu 6HeOpeHUA.

B Hawux cemuHapax npuHuMarom yyacmue npedcmagumertu makux KomnaHul kak
«FAS[MIPOM HE®Tb», «1IYKOWIl», « POCHE®Tb», « SHLUMBERGER» u MHozue Opyaue

Cemunap cocrourcsa 16-17 anpenst 2014 2. 1o aapecy 2. TromeHs, yn. Pecnybnuxu, 0. 142
SANANHO-CHBHPCKHH HHHOBAIIHOHHEIH LIEHTP

Opzanusamop OO0 «HMunosayuorHbie Texrorozuu», mig: +7(3452)534-009, www.intechnol.com
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NEPBDLIE B POCCMM

Weatherford

Ocenbio 2013 roj1a B paMKaXx OIBITHO-
MIPOMBIIUIEHHBIX PA0OT HA KPYITHOM MECTOPOXKAECHUN
B 3amnaiHou CHOUPHU 6blJIA IIPOBEICHA IIEPBAs
B Poccuu paboTa o NPUMEHEHHUIO CUCTEMBI
3aKaHYMBaHUI ZoneSelect™ A1 MHOI'OCTAIUITHOTO
ruapopaspsisa mnacta (I'PIT) komnanuu Weatherford
C IUPKYJIAIIMOHHBIMHU KIamaHaMu Monobore sliding
sleeves.

I''maBHOM OCOBEHHOCTBIO ITOT'O YHUKAJIBHOTO JJ1
HAIIIEU CTPAHBI IPOEKTA CTAJIO IPUMEHEHHE YXKE
3apEKOMEH/IOBABIIECH CeOs1 CUCTEMBI ZoneSelect
(puc. 1), oCHAIEHHON HUPKYJIALMOHHBIMU KJIAIIAHAMU
Monobore sliding sleeves, KOTOpbIE NEPEKITIOUAIOTCS
uHCTpyMeHTOM HW B, crryckaeMbIM Ha THOKOH
HACOCHO-KoMIIpeccopHou Tpyoe (I'HKT). OcBoenue
CKBa’KMH ITPH IOMOIIU TAKOI'O POJIa CUCTEMBI MOXKET
CTaTh SKOHOMHUYECKU U TEXHUYECKU OOOCHOBAHHOM
AJIBTEPHATUBON NPUMEHEHHUS CJIBUKHBIX MY(]T,
AKTHUBUPYEMBIX IAPAMH IEPEMEHHOTI'O JUAMETPA,
MOCKOJIBKY JIJISI UX UCIIOJIb30BAHUSA HEOOXOJUMO
BBINIOJHATE PAC(PPE3EPOBLIBAHUE IOPTOB U MIAPOB
TIOCJIE IIPOBEAEHHOIO MHOT'OCTaAuTHOro I'PIT.

B ciryyae npuMeHEHUA CUCTEMBI ZoneSelect, UMeIom e
[UPKY/IAIIMOHHBIE KJIATIAHBI C TOJTHOMPOXOIHBIM
JUAMETPOM, YAAETCA NPEJOTBPATUTB ITOABJICHUE

B CTBOJIE KOMITO3UTHBIX YacTULl MypT I'PIT 1
OAKEJIUTOBBIX IIAPOB, 0OPA3YIOIINXCA B IPOLIECCE
(dpe3epoBaHUs, KOTOPBIE MOT'YT 3aTPYAHUTD
OCBOEHHME U SKCIUTYATALHIO CKBAXKUHBI, 4 TAKXKE
MOJIYYUTB OOJIBIIE BO3MOKHOCTEH JJ1 TPOBEJECHUA
cenexrusHoro I'PIT. Hampumep, B 1a1bHENIIIEM IPH
JI06BIYE MOXKHO UCKJIIOYHUTb OOBOITHEHHbBIE HTHTEPBAJIbI
MYTEM 3aKPBITHA COOTBETCTBYIOIIETO ITOPTA IPU
TIOMOIIY KOJITIOOMHT'A 34 OHY CITYCKO-TIOALEMHYIO
onepanuio. Kpome Toro, 6marogaps HpUMEHEHUIO
LUPKYIALMOHHBIX KJIAITAHOB MTOABIAECTCA
BO3MOKHOCTB IPOBE/ICHM S HOBTOPHBIX ['PIT B 1I060M
U3 paHee OOPaAOOTAHHBIX MTHTEPBAJIOB.

Omnepanyu B paMKaX MHJIOTHOT'O ITPOEKTA
MPOBOJUJIUCH B HECKOJIBKO 3TAIOB, U YYACTHUE B
HUX NIPUHUMAJIN CIIELTUAJIMCTBI CPA3y HECKOJIBKUX
noapaszaeneHui komnanuu Weatherford Poccust.
BeinonHeHME padoT NOTPEOOBAIIO CIAKECHHOM
U 4eTKoM padoTel 6purag F'HKT u I'PIT, a Takxe
CIIEUAJIMCTOB IEMTAPTAMEHTOB PEMOHT CKBAXXUH
yepes HKT, TexHOIorn4eckas OCHACTKA OOCAJHBIX
KOJIOHH 1 3aKAaHYMBAHUE CKBAKUH. A COBMECTHOE
pa3MeIeHNe Ha KyCTOBOM TUIOMIAIKE TEXHUKU
i nponssoacTsa I'PITu o6opynosanus FHKT
ITO3BOJIUJIO CYIIECTBEHHO CAKOHOMUTD BpEM S Ha
IIPOU3BO/ICTBO PA6OT U COKPATUTD 3aTPATHI HA
MOHTA/IEMOHTAX OOOPYLOBAHUS MEXY CTAAUAMU
I'PIT.

CTOUT OTMETUTD, YTO YCIIEITHO OCYIIIECTBUTH
PaboOTH y1a10Ch U O1aroapsi UCIIOJAb30BAHUIO
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FIRST IN RUSSIA

Pucynox 1 — Cucmema 3axanuueéanus ckéaxcun ZoneSelect™
Figure 1 - ZoneSelect™ Fracturing Completion System

In autumn 2013, Weatherford ZoneSelect™ frac and
completion system with Monobore sliding sleeves was
first applied in Russia as part of a pilot operation at a
large field in Western Siberia.

The main feature of this unique for our country
project was application of proved and reliable
ZoneSelect frac and completion system (fig. 1) equipped
with Monobore sliding sleeves switched by HWB tool
run on coiled tubing (CT). Well completion with such
an equipped system may become an economically
and technically justified alternative to sliding sleeves
activated by variable diameter balls, as ports and balls
shall be milled after a multifrac job. Using ZoneSelect
technology with circulation valves with full-bore
internal diameter helps prevent composite particles
of frac sleeves and bakelite balls from getting into the
wellbore and causing difficulties while well completion
and operation. Besides, circulation valves provide more
opportunities for selective frac. For example, in future
the technique allows isolation of watered intervals while
production in one trip with coil tubing and closing a
corresponding port. Apart from that, circulation valves
enable repeated tracking of any of previously treated
intervals.

Pilot project operations were performed in several
stages and representatives of several Weatherford
Russia Product Lines were involved in the project. The
operations required concerted effort of a number of
teams and CT and Frac crews in cooperation with
specialists of Thru-Tubing Services, Well Construction
Products and Cased Hole Completion Product Lines, as
well as accommodation of frac and CT trucks at the well
pad. Such arrangement saves a lot of operational time
and reduces costs for rig-up/rig-down of equipment
between frac stages.




uHCTpyMeHTa Bakkehammer® (puc. 2)
IpOU3BOACTBA KoMITaHuK Weatherford,
NPEAHA3HAYEHHOT'O /I CO3AHHUS YIAPHOTIO
BO3AEUCTBUA (BAPbHUPYETCS B 3aBUCUMOCTU OT
pasmepa ot 9 000 710 36 000 Krc), HATTPABICHHOTO
BBepx U BHU3 (BHY 1 HHY). Ero npuMmenenue
nomorso coxpanutb 'HKT npu npoussoacTse
PaboT U YBETMYUTD YHUCJIO ONIEPALINH,
ocyuiecTBiaeHHBIX Ha ogHOM T'HKT, ¢ onHOM! 10
IITU IIPU POCTE KOJIMYECTBA IIPOBEAECHHBIX CI1O
¢ 18 10 90.

Koncrpyknusa Bakkehammer Tak:ke IO3BOJIAET
PETYIUPOBATH CUJIY YIAPOB U3MEHEHHUEM
BO3/JICUCTBYIOMIETO HA HETO HATSKHOTO U
C2KUMAIOMIETO BECA, NOBBINIAA 9(P(PEKTUBHOCTD
IKCIUTYaTALUH 334 CYET BO3MOXKHOCTH PAOOTHI
UHCTPYMEHTA B PA3JTUYHBIX YCIIOBUAX.
KOMIOHEHTHI yIAPHOI'O HHCTPYMEHTA
Bakkehammer no3BonsioT KOHCTpyKumuu KHBK
MOJCTPANBATHCS O] BBIIIOJTHEHUE PA3TUYHBIX
BH/IOB YJIAPHBIX OIIEPALINH, TAKUX KAK JIOBUJIBHBIE
PabOoTEL, Cpe3aHUE MTUMTOB, IEPEMEIEHUE MY(PT
npu MI'PIT 1 pa3buBaHHE TUCKOB.

I1o MHEHMIO PYKOBOJIUTEIS UHTET PUPOBAHHBIX
npoekToB [Tasna Tpru(OHOBA, BBIOTHAEMBIE
Weatherford onepanyiv HO3BOJISAIOT 3AKA34YHUKY
OCO3HATB U ITOJTYYUTD BCE IPEUMYIIECTBA
NPEJOCTABIEHN A UHTEIPUPOBAHHOI'O CEPBUCA
MO/ KJIIOY B PAMKAX CYIIECTBYIONUX JOTOBOPOB,
YTO CYHIECTBEHHO COKPAIIAET IOTHBIN [TUKII
NPOBEAEHM BCEX PAOOT U, KAK CIIEACTBHE,
CITIOCOOCTBYET MOJTYYEHHIO Oy TUMOTO
9KOHOMMUYECKOTIO a(pekra. [IprumeHeHune
TAKUX CUCTEM C IUPKYIALMOHHBIMUA
KJIAIIAHAMH MHOT'OPAa30BOTI'O JIEUCTBUA JAET
BO3MOKHOCTB ITIPOBEIEHUA TIOBTOPHBIX
PadoT IO UHTECHCU(PUKALTUY IIPUTOKA
4epes ONpeAeIeHHbIN
MIPOMEXYTOK BPDEMEHH,

4 TAKXKE PACHIHUPAET

KPYT BO3MOXHOCTEHN 11
34K434YMKA [10 IIPUMEHEHUIO
BHYTPHCKBA>KMHHOTO
060pPYAOBAHUS

O1aroapsl HAJIMYUIO
TOJIHOIPOXOJHOT'O
BHYTPEHHETO IUAMETPA BCEI
KOMITOHOBKH B I1€JIOM.

Bcero B TeueHune
2013 ropa ObLIO YCIIENTHO
IPOCTHUMYINPOBAHO
HECKOJIbKO CKBAXKHUH
B PAMKaX OIIBITHO-
HpOMbIH_IHCHHbIX
paboT HA KPYITHEUIITNX
MECTOPOXKACHUAX 3aI1aJHOMI
Cubupu. ©

MonoTbl

BHY/HHY

SAU/SAD
Hammers

Figure 2 —
Bakkebammer® tool

Axceneparop
Slinger

Pucynox 2 — Yoapuuiii
uncmpymenm
Bakkebammer®

It should be also mentioned, those jobs
were also successfully performed due to
application of Weatherford Bakkehammer®
tool (fig. 2) designed to create directed
upwards or downwards (SAU and SAD)
impact (depending on the size and equal to
9,000 — 36,000 kgf).

Using Bakkehammer helped coiled-tubing
preservation while operations and increase
amount of work from 1 to 5 performed on the
same coiled tubing with multiplying from

18 t0 90 trips.

Bakkehammer design allows adjustment
of the impact force by manipulating the
tension or compression weight on the
tool, maximizing operational efficiency by
enabling the tool to function in numerous
applications while fishing intervention jobs,
shifting sleeves, shearing pins and breaking
discs.

According to Pavel Trifonov, Integrated
Projects Manager, operations performed by
Weatherford lead to Customer's appreciation
all possible advantages of integrated services
provided under current contracts, and it
sufficiently decreases the full cycle of works,
and results in perceptible economic effect.
Application of such systems equipped
with Monobore sliding sleeves allows
performing repeatable stimulation operations
periodically, and it will extend the Customer’s
capabilities to use down-hole equipment
because of a full-bore internal diameter of the
whole assembly.

In general, in 2013 several wells were
successfully stimulated under pilot project
program at the largest West Siberian fields. ©

TECHNOLOGIES
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HALU KYPC - HA BbICOKME TEXHOJIOI'MHA
HEADING TOWARDS HIGH TECHNOLOGIES

Koppecnoroenm icypHana <Bpemsa KoamroouH2a»
beceoyem ¢ 2na6HbIM UHICCHEPOM

OO0 dHegpmeXumlIpomllosonicwe»

KA JITYBOBHIKHM.

Leceoa npoucxooum 6 Kynyapax 14-ii
Mexncoyrapoonoti HaywHO-NPaAKImUHecrKorl
KoHgepervL <KonmobuH208bLe MexXHON02UL
U BHYMPUCKBANCUHHBLE PAOOINIbL.

KA. JTybosuyxuti poouncsa 6 1982 200y 6
Camapcroti oonacmu. B 1999 200y c omauviem
OKOHYUIL CDEOHIOI0 ULKOTLY U NOCHYYNUTL 6
Camapcruii 20CyY0apCmeeH oLl IMeXHUUeCKULL
YHUBEpCUmMeni, Komopuiil oxornuun 6 2004
200Y C OMAUHUCM, OV UUE KEAIUPUKALUIO
<UHICEHED 110 OYDEeHUIO HeDMAHBLX U 2A306bLX
CKB8aNCUM». B mom xce 200y nocnmynui 6
acnuparmypy, a marice Hauasr mpyooeyro
oeamenvrocmo Ha OO0 <Iepmura»
Openbypzcroti 06aacmi 8 Kavecnee
onepamopa no 0ooviue Hepmil i 2a3a 4-20
paspaoa. Yepe3 HeckonbKo Mecauyes cmaJi
MACMeEPOM 8 uexe noo20MmosKU Hepmu

U 2asa. YuacmeosaJi 8 CIpoOUneisCmee

U 8600€ 8 IKCNAYAMAUUIO KPYITHO20
KOMNJICKCA NO 10020MoeKe Hegpmit U

2a3a, nepepadomxe CHCUNICCHHO20 2a3a Ha
3azopcrom mecmopoxcoeHuu. B 2010 200y
nepeuten na cepeucHoe npeonpusmue OO0
«HegpmeXumllpomllosonncwe» (2. Camapa)

Ha O0NIACHOCITD 21A6H020 1MEXHOI02A.

B amom sice 200) noJryuiLl 81Mopoe 8biCuLee
obpasosarue 8 Caml TY no cneyuanvHocmu
<paspabomra u SKCNYyamauusi Heg@maHbLx
U 2A308b1X MECMOPONCOeHULL». B 2013 200y
CIMATL 2NNABHBIM UHICCHEPOM
OOO«HegpmeXumllpomllogonincoes.

Bpems korTroonHTra: KOHCTAHTHH
AHATOJIbEBHY, IIO3HAKOMbBTE, IIOKAJTYHCTA,
HAIIUX YUTATEJEH C KOMIIaHHEH
«HedreXumIIpoMmIIOBOIKbE».

KoucrauTuH Iy0oBHUIKHI: Haa KOMITaHUs
3apErucTprUpoBaHa B Camape U JEUCTBYET HA PBIHKE
HePTECEPBUCHBIX yCIYT ¢ 2007 TOa. MBI HAUMHAIU
C IPOBEJIEHUA PA6OT MO BBI3OBY IIPUTOKA C TIOMOIIIBIO
A30THBIX 'a3U(PUKAIHMOHHBIX yCTAHOBOK — AI'Y-8.

Ha cerogasAanHui 1eHb MBI IIPOJOJIKAEM
MPOU3BOJUTD JJAHHBIE BUABI PA6OT, HO YK€ C
UCIIOJIb30BAHUEM MOAEPHU3UPOBAHHBIX YCTAHOBOK C
MIPOU3BOJUTEIBHOCTBIO IO 18 KyGOMETPOB B MUHYTY
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The correspondent of the
Coiled Tubing Times Magazine
talks with Konstantin
DUBOVITSKY, chief engineer at
NefteKhimPromPouvolzhye.

The conversation takes places
bebind the scenes at the 14"
Internatlonal Scientific and
Practical Colled Tubing and Well
Interventlon Conference.

K. Dubovitsky was born in
1982 in Samara oblast. In
1999 be graduated from
bigh school cum laude and
entered Samara State 1echnical University

Jrom wbhich be graduated cum laude in

2004 majoring in oil and gas-well drilling
engineering. In the same year he entered posi-
graduate school and started working at the
company Terminal in Orenburg oblast as a
category 4 oil and gas well pumper. In a few
months be became a foreman in the oil and
gas treatment shop. He participated in the
construction and comimissioning of a major
unit for oil and gas treatment and liquefied
gas processing unit at the field in ZagorsR.

In 2010 he took up the position of the chief
process engineer in oilfield service companny
NefteKbimPromPouvolzhye (Samara). In the
same year be received his second degree at
Samara State Technical University majoring
in development and operation of oil and gas

fields. In 2013 be became chief engineer at

NefteKbhimPromPouvolzhye.

Coiled Tubing Times: Mr. Dubovitsky,
please, tell our readers about the company
NefteKhimPromPovolzhye.

Konstantin Dubovitsky: Our company is
registered in Samara and has been in the market
of oilfield services since 2007. We started from
stimulation treatment operations using nitrogen
gasification systems — AGU-8. Today we keep on
performing these kind of operations but using
upgraded plants with the capacity of up to 18 cubic
meters per minute and the pressure of up to
220 atmospheres. The range of operations
performed using such systems includes tubing
pressure testing, casing pressure testing, cyclic
stimulation treatment, well unloading for



U faBneHueM o 220 armocdep. CHEKTP BBITOTHAEMBIX
paboT C IPUMEHEHUEM JJAHHBIX YCTAHOBOK — 3TO
onpeccoBku HKT, ompecCcoOBKU OO6CAIHBIX KOJIOHH,
LUKJIMYHBIA BBI3OB IIPUTOKA U3 I1JIACTA, CHYDKCHUE
YPOBHSA B CKBAXKUHE IS IPOBEAECHU KOMILIEKca THC,
OUYHCTKA HOJIOCTH U UCITBITAHUE TPYOOIIPOBO/IOB.
ClieAyIOInM 3TAIIOM PA3BUTUA IIPENIIPUATHA CTAIIO
OPOBEJEHUE PAO6OT O CBAOUPOBAHUIO CKBAKIUH

C IIOMOIIBIO KAHATHON TEXHUKH TUma [TKC-5.

JajpHEAINM PAa3BUTHEM HAIIPABJICHU 110 OCBOECHUIO
CKBaKHH CTAJIO OKA3aHUE YCIIYT C TOMOIIBIO CTPYHHBIX
HACOCOB — 3TO OT/EJIbHASI U OYE€HDb OOJIbIIAS TEMA.

MBI TAKK€E OKA3BIBAEM YCJIYI'U TTO TEXHOJIOTUYECKOMY
COIIPOBOXK/IEHUIO PA6OT IPU CTPOUTENBCTBE U
PEMOHTE CKBAKUH (CYNEPBAN3UHTI), 4 TAKIKE 110
(PU3UKO-XMMHYECKOMY BO3JE€UCTBHIO Ha 1311 n B
onrxanee BpeMs OyJEeM IIJIAHUPOBATD BBITIOJTHEHHE
paboT C CAMOOTKJIOHAIOINMUCSA KUCJIOTHBIMHA
cocTaBaMu. [Ipu pa3zpaboTKE HOBBIX TEXHOJIOIUH MBI
COTPYIHHYAEM CO CIEUATUCTAMU U3 CaMapCKOro
roCyAapCTBEHHOI'O TEXHUYECKOI'O YHUBEPCUTETA,
KOTOPBIE 3aHUMAIOTCA HAYYHO-HUCCJIEA0OBATEIbCKOMN
CTOPOHOM JaHHOI'O BOIIPOCA: UCCIEAOBAHUE
KEPHOBOT'O MATEPUAJIA, COCTABA (PJIIOUJIOB, HIOAOOPOM
XUMHUYECKOT'O COCTABA, PA3PA6OTKON METONUKH
poBeAeHUs BO3AeHCcTBUA. Ceryac HAllla KOMIIAHUS
HAYMHAET IIPOEKT IO 3aMEPY A€ONUTA CKBAKHUH C
MOMOIIBIO MACCOU3MEPHUTEIBHON YCTAHOBKU ACMA.

BK: IIosry4aerTcs, 94TO BY30BCKas1 HayKa Bam
momoraer?

K.[A.: [1a, oueHb moMoraer. [Tocse pa3padoTKu
TEOPETUUECKOHN YACTU TEXHOJOIUH TPUCTYITUM
K €€ OITPOOHUPOBAHHUIO HEMTOCPEJICTBEHHO HA
MECTOPOXKICHUU.

BK: <HedreXumIIpomIIoBOI:KBE>» — OOJIBIIAN
KOMIIAHHA?

K.O.: S npumen B komnauuio B 2010 rogy. Torpa B HE
paborano 30 yenosek. B nacrosmee spems — 170. 4

PRACTICE

geophysical well logging, cleaning out and
pipeline testing. Performance of swabbing
operations using wireline units, such as PKS-

5, became the next stage in the development

of the company. In the area of well testing the
company then started providing services using
jet pumps which is a separate and very extensive
topic. We also provide services related to
technological supervising of well construction
and workover as well as physical and chemical
treatment of the bottomhole formation zone
and in the near future we plan to work with
diverting acid compounds. When developing
new technologies we cooperate with specialists
from Samara State Technical University who
carry out the research-related activities: studies
of core materials, fluid composition, selection
of chemical compounds, development of
treatment techniques. Currently, within a
separate area of its activities the company is
starting a project aimed at well flow rate testing
using ACMA mass measuring system.

CTT: It turns out that you resort to
academic research?

K.D.: Yes, considerably so. After developing
the theoretical part of the technology we will
start oilfield testing.

CTT: Is NefteKhimPromPovolzhye a big
company? 3
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BK: B kakux peruoHax HedreXumIIpom-
IToBOJIKbE> OKA3bIBAECT YCAYTH?

K.[.: MBI paboTaeM B CBOEM — CaMapCKOM
PETUOHE, a TaKXKE B OPEHOYPICKOM OOIACTH.
ITpoBOAUIUCH PAa6OTEI B Pecniybnuke Komu, B
VIIBSTHOBCKOM 06/1aCTH, B Pecniybnuke TatapcTas, B
VamypTckoi Pecniy6nuke, B Peciybimke Bamkupus.
B 2012 rogy Mbl HA4a/IU IPOEKT JJI1s1 KOMIIAHUU
«['aznpoM He(Th — PazBuTHE». TAK YTO Y HAC UMEETCH
ONBIT paboT U B ycinosuax Kparinero Cesepa. B 2013
ro/ly Ha4aau paboThl IO OYUCTKE 320051 1 OCBOCHUS
CKBa’KMH COBMECTHO C KOMaHHUEN — TAPTHEPOM 11O
KOJITIOOUHTY.

BK: A xak Bel Tyza TpaHCIIOPpTHpPYETE
o0opyzoBaHHE?

K./.: ITo 3MMHHKY, HO B IPUHIIUIIEC TOTOBBI U
K JPYI'MM BHUAAM JOCTABKH.

BK: Kakue BUIBI PA6OT MOKHO CIHTATH
KOHKYPEHTHBIM IIPEUMYIIECTBOM KOMIIAHUHU
«HedreXumIIpomMIIOBOIKbE»?

K.[.: OCHOBHBIE HAIIIU BU/IBI PAOOT CBSI3aHBI C
IPUMEHEHHUEM A30THBIX YCTAHOBOK. 3AKA3YUKY
HE BCEI/Ia HYKHO, YTOOBI IPUMEHSIUCH OOIBIINE
430THBIE YCTAHOBKU JJI51 BBIIIOJIHEHUS PAa0OT IPU
KPC. Y nMeomuxcs y HaC yCTAHOBOK CPABHUTEJIBHO
HEOOJIBIION BEC, U B YCIIOBUSIX MECTOPOXKAECHUS OHU
60J1ee MOOUIBHBL X BRITOZHO UCIIOJIb30BATh, KOIA
HE TPEOYIOTCS OYEHDb OONBIINE OO'BEMBI 3AKAYKU.
Kpowme Toro, npu UCIoJIb30BAHUH TAKUX YCTAHOBOK
CTAaHOBHUTCS MEHBIIIE CTOUMOCTB pa6oT no KPC.

A ecy11i TOBOPUTH O CBAOMPOBAHUH, TO HAIIU
NOJBEMHUKH MOT'YT ITIOJHUMATD 32 OJUH PENC 70 1
KyOOMETPA )KUJKOCTH, I'PY30IIOIbEMHOCTD HAIIIUX
YCTAHOBOK — JIO 5,5 TOHH.

BK: KOITTIOOMHT'OBBIX YCTAHOBOK Yy Banrert
KOMIIAHHH HET.
K.[.: KONTIOOMHTOBBIX YCTAHOBOK Y HAC IIOK4 HET.

BK: Torma uem BpI3BaH Bamr nHTEpec K
Koudepenmuu <KOJITIOOHMHIOBBIC TEXHOJIOTHH
M BHYTPHCKBA KHHHBIE PA0OTHI»?

K.[.: MBI CIo/ja IpUEXaJii, YTOOBI Y3HATH,
9EM KUBET PBIHOK BLICOKOTEXHOJIOTUYHOT'O
He(dTErazoBoro CEPBUCA, B TOM YHUCJIE U B OOIACTH
KOJTIOOMHI'OBBIX TEXHOJIOTHH, TOTOMY YTO B
OJIM>KANIIEN IIEPCIIEKTUBE MBI CTABUM CBOEH
LIEJIBIO IPUOOPETEHUE KOITIOOMHIOBOM YCTAHOBKH
U 2430THOT'O Arperara s IpoBeeHus boee
BBICOKOTEXHOJIOTMYHBIX OOpabOTOK ONlEpaIIvIi.
Ham Kypc — MIMEHHO Ha BBICOKHE TEXHOJIOI' U H.

BK: YcCTaHOBKY KaKOI'O KjJacca Bol HaMepeHbI

mpuoopecTu?
K.[J.: YCTAaHOBKY TAXKEJIOI'O KJIACCA C
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K.D.: When I came into the company in 2010,
there were 30 people working in it. Currently it
has 170 employees.

CTT: In which regions does
NefteKhimPromPovolzhye provide its
services?

K.D.: We work in our own region — Samara
region — as well as in Orenburg oblast. We
performed operations in the Komi Republic, in
Ulyanovsk oblast, in Tatarstan, in the Udmurtian
Republic and in Bashkiria. In 2012 we started
a project for the company Gazprom Neft —
Razvitiye. So we have operational experience in
the High North environment. In 2013 we began
operations related to bottom-hole cleaning and
well development together with our coiled tubing
partner company.

CTT: How do you transport your equipment
there?

K.D.: By winter roads but essentially we are ready
to use other ways of delivery.

CTT: What operations can be considered as
the competitive advantage of the company
NefteKhimPromPovolzhye?

K.D.: Our main kinds of operations are related
to the usage of nitrogen systems. Customers do not
always need using large nitrogen plants for well
workover. Our plants are relatively light and have
higher mobility in the oilfield. They are convenient
to use when the injected amounts are not very high.
Moreover, using such plants reduces the costs of
workover. As for swabbing, our units can remove up
to 1 cubic meter of fluids in one trip; our units have
the capacity of up to 5.5 tons.

CTT: Does your company have coiled tubing
units?
K.D.: We don’t have them yet.

CTT: Then why this interest in the
conference ‘Coiled Tubing and Well
Intervention?’

K.D.: We came here to see the latest
developments in the market of high-tech gas and
oilfield services, including in the area of coiled
tubing technologies because our near-future
objective is to purchase a coiled tubing unit and
a nitrogen plant to perform more high-tech
treatment operations. These high technologies are
what we are aiming at.

CTT: CT unit of what class are you going to
acquire?
K.D.: A heavy-class unit allowing for the



BO3MOKHOCTBIO IIPOBEIEHUS PAOOT HA INTYOHUHE
210 4000 m.

BK: Kakue KOJITIOOHHI'OBBIE TEXHOJIOTHH B
Bammux miaaHax?

K.[.: Bo3ercTBre Ha IIJ1ACT, HOPMAIU3AI s 326051
U OCBOCHUE,

BK: A KOJITIOOHMHIOBOE OypeHHe? YCTAHOBKA
TSIKEJIOTO KJIACCA MMO3BOJISIET HCIIOIB30BATh 3TY
TEXHOJJIOTHIO.

K./.: BypeHueM 1OKa 3aHUMATbC HE IIJIAHHUPYEM.
Hayunartp Ha10 C Maaoro.

BK: Onpasaasa iu koHdbepeHusa Banru
OKHUTAHUA?

K./.: Mbl 31€Ch B IEPBBLIXA pa3. OLLEHUIU XOPOIINE
BO3MOXXHOCTH 1151 (POPMATIBHOT'O U HEPOPMATIBHOTI'O
ob1meHus. [TbITaeMCS HOHATD, YEM XKUBET PBIHOK
KONTIOOWHTA. OTKPBIBAEM [JIJI1 C€6s1 MHOT'O HOBOTO.  ©

Besa 6eceny Mapuna )Kykosa, <BpeMs KOJITIOOHHIa»
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possibility to perform operations at the depth of
up to 4000 m.

CTT: What coiled tubing technologies do
your plans include?

K.D.: Formation stimulation, bottom-hole
cleaning and well development.

CTT: And coiled tubing drilling? A heavy-
class CT unit allows using this technology.

K.D.: We are not planning to perform drilling as
yet. We'll start from little things.

CTT: Did the conference meet your
expectations?

K.D.: It’s the first time we attend it. We appreciate
good opportunities for both formal and informal
communication. We try to understand what makes
the coiled tubing market tick. We’re discovering
thingsnewtous. ©

The interview was conducted by Marina Zhukova,
Coiled Tubing Times
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OBOPYIOBAHHWE

MOOMIBHBIE LIEMEHTUPOBOYHBIC
YCTAHOBKHU IIPOU3BO/ICTBA
C3A0 «PHUIMAIIL>

NOV FIDMASH Mobile
Cementing Units

MOCJIETHEE BPEMS HAOIIONAETCS YCTOUYUBBIN POCT

OOBEMOB 3KCILTyaTAlIMOHHOI'O OYPEHUS, B TOM

YMCJIE TOPU3OHTAIBHOI'O U PA3BE/BIBATEIBHOTO.
Bce 3TH pabOoThI BKIIIOYAIOT 3TAIl IEMEHTUPOBAHUS
U1 HEBO3MOXKHBI 6€3 TPUMEHEHU S COBDEMEHHOTO
060pYIOBAHUS, YIOBIETBOPAIOMIETO CAMBIM BBICOKIM
TPEOGOBAHUAM K KAYECTBY LIEMEHTHOTI'O PACTBOPA U
MIPOLECCY 3aKAYKH €TI0 B CKBAXKMHY. LIEeMEHTUPOBAHME
CKBAKUHBI — 3AKJIIOYUTEIBHBIN 3TAIl CTPOUTENBCTBA
CKBAXKUH. DTA OEPALHA HEOOPATUMAs, IEPENEIIKA
KOTOPOMU CBA3aHA CO 3HAYUTEIbHBIMU 3aTPATAMU
CPEACTB U BpeMEHMU. [ IpuMEHEHNE COBPEMEHHBIX
LIEMEHTUPOBOYHBIX AIPETATOB IO3BOJISET OOECIIEYNBATD
6ecnepe6ONHOE HATHETAHUE TAMITIOHAXXHOT'O PACTBOPA B
CKBAKUHY C 33/TAaHHBIM TEMIIOM. TEM CaMBIM ITOBBIIIAETCA
Ka4eCTBO LIEMEHTHPOBAHUS B LIEJIOM.

B yciioBuaX cyiecTByIOmEN KOHKYPEHLIUN
HeTETOOBIBAIOIIYIE KOMITAHHUM BCE Yallle
OCTAHABJIMBAIOT CBOM BEIOOD HA CEPBUCHBIX KOMITAHUAX,
CIOCOOHBIX IPEJIOKUTD HE TOJIBKO PA3YMHYIO
CTOMMOCTB Pa6OT, HO U OOECTIEYUTD OBICTPOTY U
BBICOKOE Ka49€CTBO UX BBINTOIHEHUA. [I03TOMY BEIOGOD
LEMEHTUPOBOYHOI'O OOOPYAOBAHUA ABJIAECTCA OJHUM U3
OCHOBOMNOJIATAIONIUX BOIIPOCOB B JAHHOU OOIACTH.

Ha ceropHsamHuii IeHb HanOoJ1e€ BOCTPEOOBAHHBIMU
CTAaHOBSTCSI KOMILJIEKCHI OOOPYIOBAHUS
JUIA IEMEHTUPOBAHMSA C UCTIOJIb30BAHUEM
BBICOKOCKOPOCTHOI'O CMECHUTEJIA X ABTOMATU3UPOBAHHON
CUCTEMBI CMENTUBAHMA BOJBI U CYXOI'O LIEMEHTA.

Kak mpaBuIO, AAHHBIE YCTAHOBKHU CYIIECTBYIOT B
Pa3INYIHBIX MOAN(DUKALIUAX, HO OOBEANHAET UX €TUHAS
cxeMa (PYHKIIMOHHMPOBAHMS — OiHA (1B€) HE3ABUCUMBbIC
JIMHUU: TAJTyOHBIIN JBUTATEND — TDAHCMUCCHSA —

HACOC BBICOKOT'O IABJIEHU S, CHCTEMA HEITPEPBIBHOT'O
ABTOMATUYECKOI'O IPUTOTOBJIEHUA IEMEHTHOT'O
pacTBopa.

C 2010 roma C3A0 «DPHIMAIIT> NpOU3BOAUT JAHHOE
060pyoBaHHUE. bpuir pa3zpaboTaHbl M BbIIYIICHBI
YCTaHOBKH lleMeHTHpOoBOYHbIE HC1000-10, oTBeuaronue
CaMBIM COBPEMEHHBIM TPEOOBAHUAM. YCTAHOBKA
NpeJHA3HAYEHA /I IIPUTOTOBJIEHUA LIEMEHTHBIX
PacTBOPOB U 34KAYKH UX IO/] IABJIEHUEM B CKBAJKHHY,

4 TAKIKE JJ1 UCIIOJIb30BAHUSA IIPH IIPOBEJIEHNUU
IIPOMBIBOYHO-TIPOJIABOYHBIX PA0OT HA HEPTAHBIX

M I'a30BbIX CKBA)KHMHAX. YCTAHOBKA BBIITYCKAETCA B
KJIUMaTH4eCcKoM HcrioiHeHnuu Y1 o F'OCT 15150 piisa
AKCIVIYATAITUH TIPH TEMIIEPATYPE OKPYIKAIOMIETO BO3yXa
o1-40 °C o +40 °C.
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roduction drilling lately has steadily increased

including horizontal and reconnaissance

drilling. Such operations include cementing
and cannot be carried out without using cutting-
edge equipment that would meet high requirements
to the quality of the cement slurry and its injection
into the well. Well cementing is the final stage of the
well construction, the operation is irreversible and
reworking would consume considerable money

and time.

The use of state-of-art cementing units ensures
uninterrupted injection of cementing slurry into the
well at a given pace which improves the quality of the
cementing process in general.

Faced by competition, oil-producing companies
more and more often resort to oilfield servicing
companies capable of offering not only a reasonable
price for their work but also of ensuring its prompt
and high-quality execution. That’s why choosing
the appropriate cementing equipment is one of the
underlying principles in this area.

At present cementing equipment systems that are
becoming most in demand are the systems that use
a high-speed mixer and an automation system for
mixing water and dry cement. As a rule, such units have
various modifications but what they have the same
operational principle — one (two) independent lines:
a deck-mounted engine — transmission — high-
pressure pump — automated system for uninterrupted
blending of cementing slurry.

Since 2010 NOV Fidmash has been producing
such equipment. The company has developed and
manufactured the cementing unit NS1000-10 which
meets all the modern requirements. The unit is
designed to blend cementing slurry and to inject it
under pressure into the well and to be used for preflush
and overflush operations at oil and gas wells. The unit
is manufactured in accordance with the requirements
of U1 climatic category and according to the state
standard No. 15150 for operation of machinery at an
ambient air temperature of -40°C to +40°C.

Technological equipment is mounted on an all-
wheel drive MZKT (8x8) and consists of the following
main components:

* two horizontal SPM triplex plunger pumps driven
by two diesel Caterpillar engines with two Allison
hydromechanic transmission;

* Mission Sandmaster hydraulic-actuation centrifugal



Pucynox 1 — Yemanoexa uemenmuposounas HC1000-10
Figure 1 — Cementing unit NS1000-10

TeXHOIOrNYECKOE OOOPYIOBAHUE PACIIONATAETCS HA
noaHONPUBOAHOM Iacck M3KT (8x8) u cocrout

U3 CJIEAYIOINX OCHOBHBIX KOMIIOHEHTOB:

* JIBA TOPHU3OHTAJIBHBIX TPEXILIYHXEPHBIX HACOCA
SPM ¢ IpUBOJOM OT ABYX JU3EJIbHBIX JBUrATEJICU
Caterpillar ¢ AByMS rHAPOMEXAHUYECKUMU
KOpobkamu niepezad Allison;

* TUAPONPUBOJHBIE LIEHTPOOEKHBIE HACOCH Mission
Sandmaster 111 3aKaYKU BOABL, IJIs1 HATHETAHUSA
BO/IBL, JIJIs1 PELTUPKYJ/IAIIMUA PACTBOPA U IS HOAIUTKU
HACOCOB BBICOKOI'O IABJICHU;

* CHCTEMA 3aTPY3KHU U IPUTOTOBJIEHUS PAOOUIen
JKHJIKOCTH;

* CHCTEMA 3aKAYKH PAOOUYEH XKUJKOCTHU MOJ, BHICOKUM
JaBJICHUEM,;

* CHUCTEMA KOHTPOJIA U YIIPABJICHUA C JATYNKAMU
JaBJIEHM S, PACXO0/A4, INIOTHOCTH.

OTIUYUTETHHON OCOOEHHOCTBIO JAHHOM

YCTAHOBKHU SBJIAETCA HAJTMYUE CyOIMPOBAHHOM

CHCTEMBI THJPOIIPUBOAOB, B KOTOPOU ' POHACOCHI

YCTAHABIUBAIOTCS HA KAXK/IBIN U3 IPUBOIHBIX

JBUTATEJIEN U AYOIUPYIOT APYT Apyra. [Ipu BEIXOAE U3

CTPOsI OZHOI'O IPUBOAA IIPOUCXOANT INOAK/IIOYEHNE

BTOPOT'O, KOTOPBIH OOECIIEYUBAET IAJIbHCHIIIYIO pA0OTYy

YCTAaHOBKH. CXeMa COEJUHEHMU S TPYOOIIPOBOJIOB

HU3KOI'O JABJIEHUS OPIaHU30BAHA TAKUM O0Pa30M,

4TOOBI OOECTIEYUTD ITPOAOIIKEHHUE 3AKAYKHU ITPH JIIOOOHA

ABAPUITHOU CUTYAIIUH U BBIXO/IE U3 CTPOS KAKOTO-TUO0

U3 HEHTPOOEKHBIX HACOCOB.

CepareM YCTAHOBKHU ABIAETCA BBICOKOCKOPOCTHOM

CcMecuTeNnb Thna Jet Mixer, B OCHOBE KOTOPOT'O

JIESKUT IIPUHIINI 3KEKITUU — BBOJI CYXOTI'O MOPOIIKA

B IIPOTEKAIONIYIO JKUJAKOCTD. JJTaHHOE yCTPOUCTBO

MO3BOJIAET IMIPOU3BOANTD BBOJI CYXOI'O LIEMEHTA

(OT IEMEHTOBO34 C THEBMOIIOIAYEN), IEPEMENINBATD U

MOJy4YaTh PAOOYHH PACTBOP HEOOXOAUMOU INIOTHOCTHU U

BBIJIABATH €T'O B HACOCHI BBICOKOI'O IaBJIEHUA. CMENIEHNE

MPOUCXOAUT IIPH BBICOKOCKOPOCTHOU PELUPKYJIALIAN

pacTBopa (PACTBOP YCIEBAET IIPOMTU HECKOJIBKO Pa3

4Jepes3 CMECUTEID ITEPE]] TEM, KAK ITOAJET B JIMHUIO
34KAa4YKH), U 3TO, YTO OYEHD BAKHO, ITIO3BOJIAET IIOTYYHUTh

PaBHOMEPHBIN IO KOHCUCTEHIIUH PACTBOP (IIPUHIIUIT

pumps for water injection, water flooding, slurry
recirculation and high-pressure pump feeding;
» system for loading and preparation of the working
fluid;
» system for high-pressure injection of working the
fluid;
* control and management system with pressure, flow
rate and density sensors.
A distinctive feature of this unit is the availability of
a parallel hydraulic drive system, in which hydraulic
pumps are mounted on each of the driving engines
and duplicate one another. When one drive fails, the
second drive is automatically actuated which ensures
the operation of the unit. The low-pressure pipe layout
is executed in such a way as to ensure continuous
injection in any emergency situation and in the case
of failure of the centrifugal pump.
The core element of the unit is the high-speed Jet
Mixer which is based on the ejection principle,
i.e. feeding of dry powder into the flowing fluid.
This unit allows air-feeding dry cement (from cement
truck), blending and obtaining a working mix with
the required density and feeding it into high-pressure
pumps. Blending takes place along with high-speed
recirculation of the solution (the solution has enough
time to pass several times through the blender before
going to the injection line), and what is very important
is that it ensures a mix with uniform consistency
(the blending principle does not allow the cement
to settle down). Thus, there is no need to prepare
cement for future use.
Like any other new machinery, this unit had lots
of bumps on its road including design debugging,
prolonged testing and new software development.
It should be mentioned that construction cement
was field tested using cement trucks which allowed
identifying certain defects that later had been removed.
At the initial stage of operation the personnel of
the oilfield service company gets used to the new
equipment, tries it out. So it is too early to talk about
any significant success. Later on, the situation changes,
experience is gained, and understanding of all the

features of the unit is acquired which allows bringing P
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OBOPYIOBAHHWE

CMENIUBAHUS HE IO3BOJISET LIEMEHTY OCEIATH).
TakuM 06pa30M, HET HEOOXOZUMOCTH 'OTOBUTD
LIEMEHT BIIPOK.
Kaxk 1 BCsIKas HOBas TEXHUKA, JAHHAA YCTAHOBKA
MIPOIILIA CBOY TEPHUCTBIN IYTh — 3TO U IOPAOOTKHU
KOHCTPYKLIHH, JJINTEJIbHBIE UCITBITAHUS U HOBOE
nporpaMmHoe obecrnedeHue. CleyeT OTMETUTD,
4TO GBUIN IPOBECHBI ITOJICBBIC UCIIBITAHUS B
PA3JIMYHBIX YCJIOBUSIX U PEKUMAX, YTO ITO3BOJIUIIO
BBISIBUTb HEKOTOPBIE HEOPAOOTKH, yCTPAHEHHDIE
BIIOCJIE/ICTBUU.
Ha nepBbIX 3TaNIax HA49aIa SKCIUTYaTaluu
MEPCOHAJ CEPBUCHOM KOMITAHUU IIPUBBIKAET K
HOBOMY OO60DYZOBAHUIO, «[IPUTHUPAETCS». [ToaTOMY
TOBOPHUTB O OOJIBIINX YCIIEXAX HA ITOM ITATIE PAHO.
BriocneACcTBUU CUTYALHS MEHAETCS, HAPAOATBIBAETCS
OIBIT, TOABJIAETCA TIOHUMAHHE BCEX OCOOEHHOCTEN
YCTAHOBKH, YTO MO3BOJISAET PACKPHITH BECh
HOTEHIIATI OOOPYAOBAHUSL.
CnegyeT OTMETUTD, YTO HAITA KOMIIAHUSA OYEHD
TECHO COTPYAHUYAET CO CBOUMHU NOTPEOUTEIIAMH,
IPUCTYIINBACTCS K UX MHEHUIO U YIUTHIBACT
NOoXKeIaHUA. TaK, 1O UTOraM SKCILTyaTauH
LEMEHTHUPOBOYHBIX yCTaHOBOK HC1000-10 n
B PE3YABTATE COBMECTHBIX OOCYKIAECHU OBLIIO
NPUHATO PEMIEHUE CYIECTBEHHO MOJEPHU3HUPOBATD
KOHCTPYKIIMIO YCTAHOBKH M PEAJIM30OBATH 3TO B
CJIEAYIONMIEM TOKOJIEHWUH, TPOBEA MOAEPHU3AIINIO U
Pa3paboTaB HECKOJIBKO KOMIIOHOBOYHBIX PEIICHUH.
Ha cerogHamHmi 1eHb, B YaCTHOCTH, BEAYTCA
PaboOThI IO CO3/LAHUIO TAKOU MOACPHU3NPOBAHHON
YCTAHOBKH, B KOTOPOI OY/IET yCTAHOBJIEHA
TEMJIOU30JIMPOBAHHASI KAOMHA ONIEPATOPA C ITYJIETOM
YIIPaBJICHUS, Oy1yT CyIIECTBEHHO U3MCHECHBI
MaHU(OJIBAHBIE TMHUN OOBI3KU — JJ1s1 YIIPOLICHUSI
OOCIIYKMBAHUS YCTAHOBKH, 4 TAKXKE OyZET
MOJIEPHU3HUPOBAHO IPOI'PAMMHOE OOECIIEUEHHE,
TIO3BOJISIIOIIEE 34 CUET BBEJICHUS HOBBIX 2JIEMEHTOB
ABTOMATHU3ALIMH MAKCHUMAJIBHO YIIPOCTUTD PA0OTY
OIIEPATOPA U UCKJIIOUUTD YEJIOBEUYECKUN (PAKTOP.
OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTUKU
YCTAHOBKH OCTAHYTCS 6€3 U3BMEHECHU I, TAK KK
CYIIECTBYIONIUE IEMEHTHPOBOYHBIC YCTAHOBKH
HC1000-10 rtokazaau CBOIO YKM3HECIIOCOOHOCTDb U
BOCTPEOOBAHHOCTb.
KnacrosaimeMy BpeMs C ITIOMOIIBIO
IIEMEHTHPOBOYHBIX YCTAHOBOK IIPOU3BO/ICTBA
C3A0 «PHUIMAII> HC1000-10 oTpaboTaHbI U
IIPOBOJATCS CIEAYIOMIUE PAOOTHL:
¢ ONEparuy Mo HEMEHTHPOBAHUIO KOH/IYKTOPOB
C IIPUMEHEHMEM IIPECHOM U COJICHOM BOJIbI
3aTBOPEHUS C pacxooM eMeHTa ot 40 1o 50 T;

¢ ONEpPAIMU IO IEMEHTHPOBAHUIO TEXHUYECKUX
KOJIOHH Ha IIPECHOM U COJIEHOH BO/IE C PACXOJIOM
emenTa ot 60 10 100 T;

¢ ONEpaIMU IO HEMEHTHPOBAHUIO OOCATHBIX
KOJIOHH Ha COJIEHOM BOJIE C PACXO/IOM IIEMEHTA OT
4010 70 T.

ITJIOTHOCTB IPUTOTABINBAEMOI'O PACTBOPA
3azaBanace or 1,8 1o 2,02 r/cM3, mpOrU3BOAUTEIBHOCTD
IIPU OTKAYKE TIPUTOTOBJICHHOT'O pacTBOpa 10 16 51/C
(C y4€TOM BO3MOKHOCTEH MO/IAYH LIEMEHTA OT
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Pacmapra, xpanernue
u 3azpyska
Unpacking, storing
and loading

Tlpuem, xpanerue
u pasepyska
Acceptance, storing and
7 ding

Tlepesoska
Transportation

g |

CKAAO0 YeMeHMHbILL
CIMAYUOHADHBLIL
Permanent cement
depot

CKAA0 YeMeHMHbILL
MOOUNLHBLLL
Mobile cement depot

Llemenmosos
Cement carrier

Lemenmuposounas ycmaroeka HC1000-10
Cement unit NS1000-10

Pucynox 2 - IIpumep npumenenus uemeHmupoeounoi
ycmanoexu HC1000-10

Figure 2 — Example of the application of the cementing
unit NS1000-10

the equipment to its full potential.

It should be mentioned that our company closely
cooperates with its consumers, respects their opinion
and takes into account their wishes. For instance, as a
result of the operation of NS1000-10 cementing units and
joint discussions it was decided to upgrade the design
and implement the modifications in next generation by
upgrading and developing several layout arrangements.

Taoauua 1 — Texnuueckue xapaxmepucmurxu HC1000-10

Table 1 — Technical characteristics of the cementing unit
NS1000-10

Marxcumansnoe pabouee oasnernue’, Mlla:

— ona HB/] ¢ naynxncepamu ouamempom 88,9 mm (3,5 orotima) 70

— ona HBZ] ¢ naynacepamu ouamempom 114,3 mm (4,5 oriima) 43

Maximum operating pressure’, MPa:

— Jorvacuum bi-rotor pumps with plungers, diameter — 889 70
mm (3.5 inches)

— forvacuum bi-rotor pumps with plungers, diameter — 114.3 43
mm (4.5 inches)

Marxcumansnasn npou3eo00UmelbHOCING 3AKAMKL, Ji/MUM:

— ona HB/ ¢ naynxcepamu ouamempom 88,9 mm (3,5 orotima) 1300
— oaa HB/] ¢ naynacepamu ouamempom 114,3 mm (4,5 orotima) 2130
Maximum injection rate”, l[/min:
— Jorvacuwm bi-rotor pumps with plungers, diameter — 889 1300
mm (3.5 inches)
— forvacuum bi-rotor pumps with plungers, diameter — 114.3 2130
mm (4.5 inches)

Marxcumansnoiii CYMMapHvlil pacxoo, Jy/mur

o S P 3000
Maximum total flow rate, [/min
MaxcumanibHas niaomHoCnb NPU2OMAasIUBaemo2o Pacmeopa,
Ke/M? 2700
Maximum density of the prepared mix, Rg/n’
Marcumansnas npouo0uUmebHOCIG NPU20MOBLeHIU
pacmeopa, n/mur 1900
Maximum flow rate of the prepared mix, l/min
Mougrocms npuooHo20 08uamens, kBm (i.c,)
Driving engine power, RW (b.p.) 403 (540)
EmMKOCms cmecumeibHozo oaxa, v> 11
Blender tank capacity, m’

3

Emrocmo mepruix 6aKos, m D02

Gauge tank capacity, m’

Marxcumansras CKopoCb OBUNCCHUS YCMAHOBKU, KM/ 50
Unit top travel speed, km/b

Tabapumnsie pasmepot, He 60.1ee, MM:

o 12 000
2550

— wupura 2000

— 8biICOMA

()1[ serall dimensions, mm, not more than: 12000

— length 2550

—widlth 21'())'0 0

— height

Tonnasmacca, ne 60see, K2 40 000

Total weight, kg, not more than




HUMEIOLIETOCS OOOPYAOBAHUSA — CKJIA/A LIEMEHTA

II'T-40M 1 nemeHToBOo3a LIT25).

IlepcOHAIOM 33Ka34YHKA OBIJIO OTMEYEHO, UTO
UCIIO0JIb30BaHUE YCTAaHOBOK HC1000-10 11o3Boimmiio
3HAYUTEJIBHO (B 2—3 pa3a) COKPATUTD BPEMA
IIPOBEACHUA OIIEPALINH, 4 TAKKE CHU3UTD 1O 10%
pacxop 1IEMEHTA 32 CYET H60JIEE KAYECTBEHHOI'O
IIPUT'OTOBJIEHUSA PACTBOPA.

Yeranoska HC1000-10 no3BosIsA€T BBIIIOJHUTD
CIIEAYIONME PAOOTHI IO IEMEHTUPOBAHHIO B IPOLIECCE
CTPOHUTENBCTBA CKBAKUH U OOKOBBIX CTBOJIOB:

* LIEMEHTHPOBAHUE IKCIUTYATALIMOHHBIX KOJIOHH,;

* LIEMEHTHPOBAHUE XBOCTOBUKOB HA TOPU3OHTAJIbHBIX
U HAKJIOHHO-HAIIPABJIEHHBIX O0OKOBBIX CTBOJIAX;

* YCTAHOBKY LIEMEHTHBIX MOCTOB.

JononmHuTeNbHbIE PAOOTHI, IPOU3BOJUMBIE JJAHHOU
YCTAHOBKOI:

* IIEPEKAYKA (B TOM YUCJIE IO JABJICHHUEM)
XUMHUYECKUX CMECEN U PEATEHTOB, 6y(PEPHBIX
IIPOMBIBOYHBIX JKUJKOCTEH, PACTBOPUTEJIEH,
TAMIIOHAKHBIX PACTBOPOB /1J1 BbIIIOJIHEHNA
Ka4eCTBEHHOI'O LIEMEHTUPOBAHMS,

* 3d4KA4Ka CHELMA/IbHbIX MATEPHUAJIOB JJIA
NPefOTBPALLIEHM OIVIOIEHN A IEMEHTHOI'O
pacTBOpPa;

* BBIIIOJTHEHUE BCIIOMOTATENBHBIX PA6OT, ITEpe],
HA4aJIOM 1 IIOCJIE€ LIEMEHTHUPOBAHUS, BK/IIOYAs
3aKAYKY U IIPOJABKY COCTABOB. ©

MpevimyLiecTBa MOOGUSbHBIX LLeMEeHTUPOBOYHbIX
ycTaHOBOK npousBopctsa C3A0 «PUAMALL»

The advantages of mobile cementing units
manufactured by NOV FIDMASH

EQUIPMENT

Pucynox 3 — Modepru3upoeannasn
UemenmupPosoOUHan yCmano8Kka

Figure 3 — Upgraded cementing unit

At present, in particular, work is being carried out
to create an upgraded unit which would have a heat
insulated operator’s compartment installed with
a control console, significantly changed manifold
piping lines to facilitate unit operation, and to upgrade
software that would ensure maximum facilitation of
the operator’s work by introducing new automation
elements and to exclude the human factor. The
main technical characteristics of the unit will be left
unchanged since the existing NS1000-10 cementing
units proved their viability and necessity.

At present with the use of NOV Fidmash NS1000-10
cementing units the following operations have been
tried out and are successfully performed:

» cementing of surface casings using fresh and salty
water with cement flow rate of 40 to 50 t;

* cementing of service casings using fresh and salty
water with cement flow rate of 60 to 100 t;

» cementing of intermediate casings using fresh and
salty water with cement flow rate of 40 to 70 t.

The density of the prepared mix was set at 1.8 to
2.02 g/cm?, the flow rate during pumping-out of
the prepared mix is up to 16 1/sec (with account for
the possibility to feed cement from the available
equipment — CT-40M cement storage units and CT-25
cement carriers).

The Customer’s personnel noted that using
NS1000-10 units ensured considerable — two-three
fold — reduction of the time necessary for cementing
operations, 10%-reduction in cement flow rate thanks
to a better quality of the prepared mix and also
allowed performing squeezing operations with the
same unit.

NS1000-10 unit allows performing the following
cementing operations during the construction of wells
and lateral holes:

* Production string cementing;

* Liner cementing in horizontal and lateral slant holes;

¢ Cement plugging.

Additional operations using this unit include:

* Pumping (including under-pressure) of chemicals
and reagents, flushing fluids, solvents, cementing
slurry to ensure a high quality cementing job.

* Injection of special materials to prevent grout
acceptance.

¢ Performance of auxiliary operations prior to and
after the cementing job, including injection and
squeezing of the solutions. ©
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OCOBEHHOCTW 3KCMJTYATALIM OTOMNUTENEN

A.M. BOJIKOB, HauaJIbHHK O0T/€eJ1a cepBuca C3A0 «PUIMAIIL>

C HACTyIJIEHHEM OCEHHE-3UMHETO IIEPHOAA HMHANKATOPOM «3aKOKCOBBIBAHUSI» FTOPEJIKU OTOIIUTEIS
3KCIUIyATALMU IPUIIJIM U TPOOJIEMBI, XaPAKTEPHBIE SIBJISIETCS. TIOBBIIIEHHBIN YDOBEHD JIbIMA IIPU 3AIyCKE,
JUISL HET'O, 4 UMEHHO: IIOSIBUJIMCh IIPETCH3UU OTCYTCTBHUE I1aMeHH (omu6ka FO1), 06pbIB rutaMeHn
K PaGOTOCIIOCOOHOCTH MOAOT PEBATEIEH, (ommnbka FO2) n oTkmodenue nogorpesarend. I1pu
YCTAHABIUBAEMBIX Ha O60PYAOBAHUH IPOU3BOICTBA YaCTOM BO3HUKHOBEHUHU IAHHBIX HETIOJI1/IOK OTOIIUTEb
C3AO «PUAMAII> (Kak IPaBHIIO, 3TO Webasto). IIEPEXOIUT B PEKUM ABAPUNHON OJIOKHUPOBKU
DTO OTHOCUTCS KAK K BO3yIITHBIM ITOJOI'DEBATEIIAM (ommn6Ka F12) — B 3TOM CIly4ae (COIIACHO MHCTPYKIIMUA
(060rpeBa KabMHBI), TAK U JKUJKOCTHBIM I10 3KCILIyaTanuy Webasto) ero BKIIO4eHHUe
(IPEAITyCKOBOIO OAOT PEBA IBUTATENSA 1 BO3MOXXHO TOJIBKO ITOCJIE PEMOHTA, BBITIOTHSIEMOI'O
TUJIPOCUCTEMBI). B X0[€ MOHHUTOPHHIA, IPOBEAEHHOTO aTTECTOBAHHBIMH CHELIUATUCTAMMU. [IJI51 COXPAHEHU S
HAIIMMH CHIEUATUCTAMH, OblIIa OOGHAPYKEHA pecypca ropeiku pu JaabHEHIIEH SKCILTyaTal iy
3aKOHOMEPHOCTD: B PETMOHAX C I'Aa30KOHIEHCATHBIMH HEOOXOMUMA ITOIHA Pa360PKa OTOIIUTEIA C
MECTOPOXIEHUAMHU IPOOJIEM C TOJOIPEBATEIAMU MOCJIEYIOMIENH OUUCTKOM FOPEJIKH.

OKa32JI0Ch 3HAYUTEJILHO MEHBIIIE, 4 B DETHOHAX C B IpOTUBHOM CJIy4a€ U3-32 HACBIIICHU
npeodnagaHueM HEPTAHBIX CKBAKHH ITPOOGIJIEM OOJIBIIIE. PACIBUIMTEIBHON CETKU T'OPEJIKU YITIEPOJOM,

anI‘-IVIHbI OTKa3a nop,orpeBaTeneﬁ B OCHOBHOM CBAi3aHbl C UCMOJIb3OBaHMEM HEKa4YeCTBEHHOIO TOMNJINBaA,

NPUCYTCTBUEM B €ro COCTaBe MHOPOAHbIX HaCTUL, NPUBOAALLUNX K 3aCOPEHUNIO U MEXaHNYECKOMY pa3pyLleHUIO
KnariaHa Jo3unpyrouiero TornjimBHOro Hacoca.

DTO CBA3AHO C IPEOOIATAHUEM HA 3AIIPABOYHBIX COJIEPIKAIIUMCS B CA3KE, BO3MOKHO €€ IMIPOrOpaHUeE.
CTAHIIMSAX IU3EIBHOI'O TOIUIMBA HEPTIHOIO TUOO DTO IPUBEJET K HEOOXOJUMOCTH €€ 3AMEHBI, TAK
Tr'a30KOH/ICHCATHOT'O IPOUCXOKACHUS. [IpUUnHBI KA4K 3aKOKCOBBIBAHUE FOPEJIKU HE ITONA/1A€T MO/
OTKA434 NOJIOTPEBATENEN B OCHOBHOM CBS3aHBI rapaHTUIHBIE O6SI3aTEIbCTBA 3ABO/1A-U3TOTOBUTEIS.
C UCMIOJIb30BAHHUEM HEKAYECTBEHHOI'O TOIIJINBA, B m1060M citydae npu NOsIBJIEHUY HHTEHCUBHOI'O
IPUCYTCTBUEM B €I'O COCTABE MHOPOJHBIX YACTULI, JIBIMJIEHH I U3 BBIXJIONTHOM TPy6bI HOIOTPEBATE,
IPUBOJANINX K 3ACOPCHUIO U MEXAHUYECKOMY MHAUKAIMY o660k FO1 rtu FO2 mpexie BCEro caeayeT
PA3PYLICHUIO KJIANIAHA JO3UPYIOMIETO TOILJIMBHOT'O IIPOU3BECTU IPOBEPKY TOILUIUBA, IPU HEOOXOUMOCTH
HaCcoCa. NEPENUTH HA YUCTBIN KEPOCHUH JINOO HA TOIUIMBHYIO
HemanoBaKHBIM SIBJISIETCS U BBIOOD TOIINBA, CMECH B IPONOPIMUAX C JU3TOIIMBOM, IPEABAPUTEIBHO
YUUTBIBAIONIETO KIIMMATHYECKUE YCIOBHUS YAAJIUB OCTATKU «JIETHETO» TOILIHUBA. COIVIACHO

AHTUreneBble npuncagku HEO6XOJJ,I/IMO PacTBOPATb B NOAOIPETOM TOIMNMBE, a NPOCTad 3aJiMuBKa B bak npu

OTPULATESNbHBIX 3HAYEHUSIX TeMMepaTypbl TOMNBA MMEET DOJIbLIe HEraTUBHBIN U JaXe FyouTenbHbIN 3¢ deKT.

IKCILTyaTaAUM O60PyNOBaHUA. ClIeAyeT HATIOMHUTD, WHCTPYKIIHUU 1O IKCILIYATAIIUH B YCIOBUAX XOJIOHOT'O
YTO B IEPUOJ UCIIOJIB30BAHUSA B XOJIOJHOE BPEMA I'OJA KJIMMAaTa, PEKOMEHAYETCS IPUMEHEHHUE APKTUUYECKOIO
OCHOBHA$ MACC4 IKCILIYaTUPYIOMUX IPEANPUATHI JIN3EJIBHOT'O TOIINBA IN6O OOBIYHOIO AU3TOIINBA C
HapymIaeT TPe6OBAHUA PYKOBOJCTBA IO AKCILIYATALIUNA JI06aBICHUEM KEPOCHHA B COOTHOIIEHUU 50:50. Hrxe
HOAOI'PEBATENEH B OTHOIIEHNH IPUMEHCHU S TOIIJINBA. -35 °C pEKOMEHOBAHO IIPUMEHATD YUCTBIN KEPOCHH.
Taxk, HanbosIEE ONMITUMATIBHOM SIBJISETCS CUCTEMA IIpu niepexo/ic Ha 3MMHEE TOILJIMBO HEOOXOAUMO
MUATAHUA OJOT PEBATENSA TOINIMBOM OT OJJHOT'O U3 IIPOU3BECTHU 3AITYCK U aTh OTOIHUTENIO IOPA6OTATH
JIBYX HICTOYHHUKOB: B JIETHU IIEPUOJ, — U3 OOIIETO OKOJIO 15 MUHYT [IJIf 3aII0JIHEHU A TOILJIMBHOMN CUCTEMBI
TOILUIMBHOI'O O4K4, 4 B yCJIOBHUAX HU3KUX TEMIIEPATYP HOBBIM TOIIJIMBOM. CIIEAYET OTMETUTD, YTO T0OABICHUE
MUATAHUE OTOIIUTEIIA OCYIECTBIAECTCA OT OTAEIBHOTO KEPOCHUHA B TOILJIUBO, B KOTOPOM ITAPA(PUH y2KE BLIITAI B
pe3epByapa, 3aNPaBIsAEMOro JU3TOIIMBOM THIIA BHUJIE OCAJIKA, PE3Y/IBTATA HE IPHUHECET.

«APKTHUKA» WIH YUCTBIM KEPOCUHOM. [Tepekmouenne CnenyeT y4eCTb TAKKE TOT HEMAJIOBAXKHBIN (PAKT,
TOILUIMBHBIX MAT'UCTPAJIEN IPOU3BOJUTCA C IIOMOIIBIO YTO JAXKE NPU OTCYTCTBUU HEOOXOIMMOCTH OJOIPEBA
CIIEUATIBHOIO KpaHa. HEKOTOpbIE KOMITAHUHU 3aKYIIAIOT B JIETHUH IEPUOJ] SKCILTYATALIUY OJOIPEBATEIHN
AHTUTEJIEBBIE IIPUCA/IKU IS IPOTUBOAECHCTBUA HEOOXOAMMO 3AITYCKATh HE PEXKE OJTHOTO Pa3a B

3 PEeKTY BbINAICHUS Tapa(pUHA B IU3€IBHOM TOIUINBE B MECsL], B TEYEHHE OAHOI'O Yaca /I IPEAOTBPALICHUS
YCIOBUAX OTPULIATENIBHBIX TEMIIEPATYP, HO UCTIONb3YIOT 3aJIMITAHMS 3JIEMEHTOB TOIJIMBHOI'O HACOCA U KOPPO3UH
UX 6€3 O3HAKOMJIEHUA C OCOOEHHOCTAMU IIPUMEHEHM . BHYTPEHHUX [OJIOCTEN KAMEP CTOPAHUSL

B ocHOBHOM CBOETT MACCE BCE AHTUT'EJIEBBIE ITPUCAKU [Ipu COOBMIOAECHUHN ITUX HECIOKHBIX, HO BAXKHBIX
HEOOXOAMO PACTBOPATH B IIOJOI'PETOM TOIIUBE, 4 YKA3aHUM 3KCIUIyaTAlUs OTONUTENEU HE OyAET
NPOCTAs 3AJIMBKA B 6aK IIPU OTPULIATEIBHBIX 3HAYEHUAX JIOCTABJIATH BAM IPOOJIEM.

TEMIEPATYPHI TOIUIMBA UMEET OOJIbIIIE HETATUBHBIN U

Jla’Ke TYOUTENBHBIN 3P (EKT, TAK KAK HEPACTBOPEHHBIN MpI rOTOBBI OTBETHUTD HA BCE BOIIPOCHI, KACAIOIUEC
«QHTHUTEJIb», TTONA/As1 HA PACTIBIIUTEIBHYIO CETKY 3KCILTYATALUU OOOPYAOBAHUSA IPOU3BOJCTBA

I'OPEJIKU OTOIIUTEIS, IPUBOJUT K «3AKOKCOBBIBAHUIO» C3AO «PUIAMAII>. JKaeM rmrcem 1o aapecy

Y HEBO3MOXHOCTH HOPMaJIBHOI'O T'OPEHUS TOIUINBA. © fidmashsales@nov.com ©
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OBOPYJOBAHHWE

IHonoxcumensvuolii Onsim
UCNONBI0EAHUS ATNIOMUHUSA
Ha Hepmenpomwicie

The Positive Use

of Aluminum in the Oilfield

Pou KJIAPK, Coiled Tube Resource Management
Ron CLARKE, Coiled Tube Resource Management, LLC

AsrroMHUHHUEBAsA OypoBasa TPyoa

AJIIOMMHUEBAS TPYOa IPOU3BOAUTCS IIPU TOMOIIU
MPOLECCA IKCTPY3UH, COOTBETCTBEHHO, MOXKHO
MIPOU3BECTU TPYOY C PA3HOU TOJIUHON CTEHKH 110 BCEH
JUIMHE OECIIOBHOI'O TEJIA TPYOBL DTO NO3BOJAET CAE/IATh
CTEHKY TPYOBI TOJIIIE U IIPOYHEE B MECTE 3AMKOBOT'O
COENUHEHUST; 6OJIEE TOTO, JAHHAS TEXHOJIOTUS
MO3BOJISAET SKCTPYAUPOBATD KOJIBLIO U3HOCA MO LIEHTPY
TEJA TPYOBL DTH BE XaPAKTEPUCTUKU MO3BOJIAIOT
HOBBICUTB YCTOMYHUBOCTD TPYOBI K YCTAJIOCTH IPU
U3TUOE U B OIPEIETIEHHOU CTENIEHN ITIOMOT'aI0T CHU3UTD
TEH/ICHIUIO K CIUPAJIBHOMY CKPYYUBAHUIO TPYOBL
PasHas TONMUHA CTEHOK U PACTIONIOXKEHHOE M0 LEHTPY
KOJIBLIO U3HOCA TAKXKE JAIOT HOJOKUTENBHBIN a(PPEKT
B IIJIAHE CHUIKEHUS U3HOCA TPYOBI M CHUIKEHUS PHUCKA
YCTAJIOCTH TPYOBI BCIEICTBUE HATIPSIKEHU S IIPH U3THUOE.

V4uUTBIBASA NEPEMEHHYIO TOJIIINHY CTEHOK U 60JIee
HU3KYIO TBEPAOCTb ATIOMUHHEBOU TPYOBL, TOTPEOYIOTCS
OTHOCUTEJIBHO HE3HAYNTEIbHBIE U3MEHEHUS ITPOLIECCA
MAaHUIYJIAIWAYN C TPYOAMHU IO CPABHEHUIO C OOBIYHBIMH
OypOBBIMH TPyOaMU. BO-TIEPBBIX, HEOOXOAUMO
NPEAYCMOTPETb HAJIMYUE KOHYCOOOPA3HBIX ILIAIIEK,
KOTOPBIE OBl HE OCTABJISIA OTMETUH HA TPyOE.
[IpruMEHEHHNE TAKUX IJIAMIEK ITO3BOJIUT OOECIIEYNUTD
O0IBIIYIO U 60JIE€ EJUHOOOPA3HYIO IIJION[A/1b KOHTAKTA
U NIPEJOTBPATUTD AE(POPMALIUU TEIA TPYOBI BCIEACTBUE
KOHIIEHTPALIUH HAIIPAXKEHHU . BO-BTOPBIX, HEOOXOUMO
HECKOJIBKO PACIIUPUTD BKJIA/IBIIIN JIEBATOPA JJIA
TOT'O, YTOOBI B HUX ITOMEIIAJICS OOIBITUE BHEITHU
JUAMETP AJIIOMUHHUEBOM TPYOBI C IEPEMEHHOI
TONIIUHON CTEHKH B MECTAX 3aMKOBOI'O COETUHEHUS.
HaxoHer, HEOOXOAUMO (HACKOIBKO 3TO IIPAKTUYECKHU
OCYILIECTBMMO) OT'PAHUYHUTD AI'DECCUBHBIN KOHTAKT
MEXK/Y CTAJIbHBIMU IIOBEPXHOCTAMU 1 60JIEE MATKON
AIIOMHUHHUEBOU TPYOOIL. DTO MOYKHO JJOCTATOYHO JIETKO
OCYIIECTBUTD ITyTEM IPUMEHEHNA MATKHUX ITPOKIAJIOK,
MATKHUX CTPOIL, MOAU(PHUIIUPOBAHHBIX 3JIEBATOPOB 1
KOJIITAYKOB JIJ151 31U THI PE3bOBL.

AJIIOMMHUEBAA TPYOA BBINYCKAETCA B CTAHAAPTHBIX
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Aluminum drill pipe

Aluminum pipe is manufactured in an extrusion
process and can be produced with varying wall
thickness along a seamless tube pipe body. This
tapering allows for increased thickness and greater
strength around the tool-joint interface and, in
addition, an upset wear band can be integrally
extruded in the center of the pipe body. Both of
these features play a role in increasing the pipe’s
resistance to bending fatigue and to a certain extent
help to reduce the tendency of the pipe to become
helically buckled. The tapering and the center wear
band also play beneficial roles in reducing pipe body
wear and mitigating the fatigue risk due to bending
stress.

Given the tapered geometry and lower material
hardness of the aluminum pipe profile some
relatively minor handling modifications should be
made relative to normal rig operations. The first,
and most critical, is to provide for tapered and non-
marking slip dies. The tapered and non-marking
dies will allow for a larger and more consistent area
of contact between the concentrations and the
potential for impartation of stress concentrating
deformations in the aluminum pipe body. The
second key consideration is for a slight relief of the
elevator bushings to accommodate the larger outside
diameter of the tapered aluminum pipe profile
near the tool joint shoulder. Finally, consideration
should be made to minimize, to the extent practical,
aggressive contact between steel surfaces and the
softer aluminum pipe body. This can easily be
accomplished through the use of soft spacers, soft
slings, modified lifting elevators or lifting caps.

Aluminum pipe is manufactured in standard
nominal sizes from 4” to 5%, but typically has a
greater wall thickness than equivalent steel pipe.
The pipe is generally +40% lighter than equivalent
sized steel pipe.



TUNOPA3MEPAX OT 4 10 5% JIOUMOB, OTHAKO, KAK
MPABUJIO, UMEET OOJIBIIYIO TONIINHY CTEHKHU 1O
CPaBHEHUIO C AHAJIOTUYHOMH CTAJIBHOH TPYOOL.
AMOMHHUEBAA TPyOa OOBIYHO Ha 6051ee yeM 40% Jerde,
4EM CTAIbHAA TPYyHA SKBUBAJIEHTHOTO Pa3Mepa.

Haubonee pacnpoCTPaHEHHBIM CILUIABOM,
HCIIOJIb3YEMBIM ITPH TPOU3BOACTBE AJTIOMHUHUEBBIX
OYPOBBIX TPY0, IBJISICTCS AJTIOMHUHUEBBIN CIIAB CEPUH
2XXX (MEIHO-KPEMHUEBO-MAPIaHLIEBBIN CILIAB) C
MAaKCUMaJIbHBIM IpeesoM TekydecTu 58 000 psi.

DTO 3HAYUTENBHO MEHBIIIE, YEM Y HAUOOJIeE
PaCIpOCTPAHEHHBIX MAPOK CTAJIBHBIX TPYO, HAIIPUMED,
S-135. TeM HE MEHEE U3-32 MEHBIIEN IIJIOTHOCTHU
MaTepHrana v 60abMETO 3(PPEKTA IIABYIECTH YACTbHASA
MPOYHOCTD AJTIOMUHHUEBOI TPYObI 3KBUBAJIEHTHA WJIH
BBIIIIE, YEM Y CTAJIbBHOU TPYOBL

AJIIOMHUHHEBBIE TPYOBI OCHAIIAIOTCA CTAHAADTHBIMHA
CTaJIbBHBIMU 3AMKOBBIMH COE€ITMHEHUAMU METOJIOM
TEPMONOCAJIKH, B PEZYIBTATE KOTOPOT'O OCYIIECTBIIAETCS
MOCA/IKA 3aMKOBOI'O COEJMHEHHUA HA TEJIO AJIIOMUHHUEBOI
TPyOBI C HATATOM. KaK MPaBUJIO, COETMHEHNE TPOXOAUT
TUAPOCTATUYECKUE UCTIBITAHUSA U BBIJIEPKUBAET
Jnasaenue 70 5000 psi. Ha Tesio Tpy6bsl HAHOCUTCS pe3bba
C O60MX KOHIIOB, 4 Hd 3aMKOBBIE COEJUHEHNUS HAHOCUTCA
pe3b6a C O6PATHOM CTOPOHBI B BU/IE «BCIIOMOTATE/IBHOT'O
COEAMHEHU A, A 3ATEM TEPMHUYECKUM CITOCOOOM
OCYIIECTBIIAETCA MOCATKA 3AMKOBOI'O COETMHEHM A HA
TPyOy. PAKTUUYECKHU JTIOO0E IPEMHUAJIBHOE 3AMKOBOE
COENVMHEHNE WJIN 3AMKOBOE COeAMHEHNE CTaHaapTa API
MOJKET OBITB ITOCA’KEHO HA AJIIOMUHUEBYIO TPYOY, YTO
pacmupsaeT BO3MOXKHOCTH €€ UCIIOJIb30BAHUA B PA3HBIX
YCIIOBUSX.

IIpenen npOYHOCTH HA CKPYYHBAHHE AJTIOMUHHUEBOM
TPYObI COCTABISIET IOPsiiKa 60% OT mpe/ena
MPOYHOCTH CTAJIBHOM TPYOBI; 3TO O3HAYAET, YTO
MOXKET IIPOU3OHUTH CITUPAJIBHOE CKPYUYHUBAHHUE
AJIIOMUHHEBO TPYOBI B CUTYALIUAX, B KOTOPBIX
KOJIOHHA CTAaJIbHBIX TPYO BBIICPKUT HAIPY3KU. Tem He
MeHee, 6/1aro/1apsl MEHBIIEMY BECY TPYOBI HA €IUHULLY
JUIMHEBL, AJIIOMAHUEBAA TPY6A UCIIBITHIBAET MEHBIITHE
KOMIIPECCHOHHBIE HATPY3KH, YEM CTAJIbHAA TPYyOA
npu CIIO u 6e3poTopHOM 6ypeHuu. [Ipy pOTOPHOM
OypeHNH, BEPOATHEE BCETO, IPOU3ONET CKPYIUBAHUE
TPYOBI IIPH €€ MONAJAHNUU B TOPU3OHTATIBLHBIA
Y4Y4CTOK CTBOJIA CKBAXKUHEI, KOI'/Ja HAI'PY3Ka Ha I0JIOTO
CO3/]aeT KOMIIPECCHOHHBIE HATPY3KH Ha TPy6y. [1pu
0€3pOTOPHOM OYPEHUH CyIIECTBYET BEPOSITHOCTD
Jedopmaniuu TpyObl IIPU €€ PA3MELICHUHN BBIIIE TOYKU
Hayasa Habopa KPUBU3HBI WJIM B BEDXHEI 4aCTU
HAaKJIOHHOT'O CTBOJIA (B KOHIIE YYACTKA HA60pa yIIa
CcTBOA). [IpH UCTIBITAHUAX, OIIMCAHHBIX B IAHHOM
CTaThE, IPUMEHSITIOCH TOJIBKO POTOPHOE 6ypEHUE.

V aIIOMHUHUEBOU TPYOBI TAK)KE MEHBIIIEE
CONPOTHUBJIEHUE YCTATIOCTH IIPU U3THOE, UEM Y
CTAJIBHOM TPyOBl, COOTBETCTBEHHO, UMEETCS OOIBIINI
PUCK pa3pyIIeHUs TPYOBbI, €C/IN ATIOMUHHEBAS
TPy6a 6yJIeT BKJIIOYEHA B COCTAB KOJIOHHBI 1 6yJIeT 4

EQUIPMENT

Pucynox 1 — Mopckoe mooyavHoe KOAmioounzo60e
o60pyoosanue, 6bINOIHEHHO U3 ATNOMUHUA

Figure 1 - Offshore Modular CT Spread in Aluminum

The most common alloy used in the manufacture
of aluminum drill pipe is in the Aluminum
Association 2xxx series (Copper-Silicon-
Manganese) and has maximum yield strength
of 58,000 psi. This is considerably lower than
common steel pipe grades, such as S-135. However,
due to its lighter material density and greater
buoyancy effect, the strength-to-weight ratio of
aluminum pipe is equivalent to or better than
steel pipe.

Aluminum drill pipe is fitted with standard steel
tool joints through a thermal shrink fit process
and resulting interference fit between the steel
tool joints and aluminum alloy pipe body. The
connection is typically hydrostatically tested
and rated pressure tight up to 5,000 psi. The pipe
body is machined with threads on either end
and tool-joints are back threaded with a “service
connection” and then thermally fitted to the pipe.
Essentially any type of API or premium tool joint
can be fitted to the pipe, allowing for a wide range
of operating conditions.

The critical buckling limit of aluminum pipe
is approximately 60% that of steel, meaning
aluminum pipe has the potential to become
helically buckled in situations where a full string
of steel pipe would not. However, due to its
lighter weight per foot, the compressive loads on
aluminum pipe are generally lower than with steel
while tripping in or while slide drilling. In rotary
drilling mode, drill pipe is most likely to buckle  p
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OBOPYJIOBAHUE

3KCIUTYaTUPOBATLCS B UHTEPBAJIE C BLICOKOM
MHTEHCUBHOCTBIO UICKPUBJIEHUS CTBOJIA UJIH XKE €CIU
OyZAET OCYIIECTBIATHCS BPAIIEHUE TPYODI B YCIIOBUSX
CIUPAIBHOI'O CKPYUYHBAHHUSA. XOTb YCTAJIOCTHASA
MOPOYHOCTD Y AJIIOMUHUS HUKE, YEM Y CTAJIH, 3TO
KOMIIEHCHUPYETCS 60JIE€ HU3KUM MOJYJIEM YIPYTOCTH
AJIIOMHUHUS, B PE3ZYJIBTATE YETO Y ATIOMUHHUEBO
TPyOBI OyZIET MEHBIIIEE HAIPSKEHUE ITPU U3TrH6€E

O CPABHEHHIO CO CTAJIBHOU TPYOOU, IPU YCIIOBUH,
4TO APYTUE MAPAMETPHI UJIEHTUYHBI (HAIIPHUMED,
WHTEHCUBHOCTD UCKPUBJIEHHS CTBOJIA U PA3MEPHI
TPYOBbI).

V4auTBIBasA CBOMCTBA AJIIOMUHUEBOI TPYObI, BA>KHBIM
(PaKTOPOM ABJIAETCA MPABUIBHOE PA3MENMIEHHE
AJIIOMHUHUEBBIX TPYO B KOMOMHHUPOBAHHOI (CTAJIb +
AJIIOMUHUN) KOJIOHHE, KOTOPOE ITO3BOJIUT
MAaKCUMAJIBHO UCIOJIb30BATh IPEUMYIIECTBA
AIIOMHUHUSA U MUHUMU3HUPOBATh PUCKU. 11
ONpPEAENEHNS TPABUIBHOIO PA3MEIECHUSA
AJIIOMUHUEBBIX TPYO HEOOXOAUMO OCYIIECTBUTH
MOJIEIMPOBAHHE CKPYUYHUBAIOMUX U OCEBBIX HATPY30K,
KOTOPBIE OyyT BOBHUKATD B XOJI€ IIJIAHUPYEMOU
OnepPaALHN.

I1py1 NCNIOIB30BAHUH OYPOBBIX TPYO U3
AJIIOMUHUEBOI'O CIIABA cepuU 2XXX HEOOXOAUMO
TAKKE IPUHUMATb BO BHUMAHHE IKCIUIYATALIMOHHBIE
OTPAaHUYEHUS B INIAHE TEMIIEPATYPHI U KOPPO3UH.
AJTIOMUHUEBBIE CIIJIABBI CEPHUH 2XXX IPUOOPETAIOT
BBICOKYIO IIPOYHOCTD B PE3YJIBTATE IPOLIECCA
TEPMHUYECKON OOPAOOTKHU U BBIICPKUBAHU S, KOTOPBIE
IPOUCXOAAT IIpU Temneparype 240-300 rpagycos 1o
®apenrenty. TaKuM 06pa30M, TPyOBI, IPOU3BEICHHBIE
M3 CIIJIABOB cepum 2X XX, HE CIEIYET UCIIONb30BATD B
YCJIOBUAX, IIPU KOTOPBIX TEJIO AJIIOMUHUEBOM TPYObI
OyZieT B TEYEHHE JUIMTEIBHOI'O IIEPUOAA BDEMEHU
Pa30rpeBATHCA IO TEMIIEPATYP CBbIIIE 240 IPaycoB
110 GapEeHTENTY, ECJIU TOJABKO HE OYJET YUUTBIBATHCS
TMOHMKAIOMIUNI KO3(P(PUILIMEHT HA CHUKCHHE
IIPOYHOCTH TPYOBL. CYIIECTBYIOT KPUBbIE CTAPEHUS 1151
CIIABOB ceprH 2X XX, KOTOPBIE ITIO3BOJISIT PACCUUTATD
KO3 (PUIIHEHTBI CHUKEHU S [IPOYHOCTH TPYOBI B
3aBHCHUMOCTHU OT TEMIIEPATYPBHIL.

YTO KaCaeTCsA KOPPO3HH, TO CILJIABBI CEPUUA
2XXX o4eHb CTAOUJIbHBI IIPU 3HAYECHUAX pH OT
3 no 10. 3a npeenaMu IPUEMIEMOIO IUAIIa30Ha
PH MOXeT BOSHUKHYTb IUTTUHI'OBAS KOPPO3US,
KOTOPAs IPUBE/IET K YTOHYECHUIO CTEHOK TPYOBI
" H€O6XO/:[I/IMOCTI/I HpI/IMCHCHI/IH TIOHMKAIOIIECTO
KO3 (PULIUEHTA K IPOYHOCTHBIM XAPAKTECPUCTUKAM
TPYOBL. TPyOBl, BBIIIOJIHEHHBIE U3 CIUIABOB CEpUH 2X XX,
TAKKE IIPOIEMOHCTPHUPOBATIU XOPOMIYIO YCTOMYUBOCTD
K CEPOBOJIOPOAY B 6YPOBBIX PACTBOPAX HA BOAHON
OCHOBE ¢ KoHIIeHTparueit H,S 1o 10% psi. OnHako
HEOOXOJUMO MOIYYUTD €le 60IIBIIE NTHHOPMAITUU 00
IKCILTyaTAIJMOHHBIX XAPAKTEPUCTUKAX CILIABOB CEPHUU
2XXX B CEPOBOJAOPOSHOU CPEJE, U B HACTOSAIIEE BPEM S
IPOBOIUTCS PAJL UCCIENOBAHUM 110 JAHHOM TEME.
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Pucynox 2 — Amomunuesans KOHCmMpPyKuua:

noaynpuyen, KOaIMIOOUH2O0BbLIL UHIICEKMOP, Oapadan

u opyzue komnonenmuwi (Oousui 6ec noumu 606oe
MeHbUle 8eCa CINANbHOU KOHCMPYKUUL)

Figure 2 — Aluminum Construction: Coiled Tubing

Trailer, Coiled Tubing Injector, Coiled Tubing Workreel

and other Components (Total weight close to balfthat
of steel construction)

when it is placed in the horizontal section of a
wellbore where weight on bit induces compressive
loads on the pipe. While slide drilling, drill pipe is
most likely to buckle when it is placed above the
kick-off point or in the upper portion of the lateral
(near the end of the build section). For the trial
described in this case study, only rotary drilling
was used.

Aluminum pipe also has lower resistance to
bending fatigue than steel, and therefore there is
a greater risk of pipe failure if the aluminum pipe
is placed in the string and operated in a portion
of the wellbore with high dogleg severity, or if
it is rotated while helically buckled. While the
fatigue endurance of aluminum is lower than steel,
this attribute is somewhat offset by aluminum’s
lower modulus of elasticity, which results in lower
bending stress when compared to steel, assuming
other parameters are identical (such as dogleg
severity and tube dimensions).

Given the properties of aluminum drill pipe, the
proper placement of aluminum in a combined
(steel + aluminum) string is essential to realize the
maximum performance benefits while minimizing
risks. Determining the optimum placement
requires thorough torque and drag modeling of the
planned operation.

Some final considerations that must be taken
with 2XXX series aluminum alloy drill pipe are its
temperature and corrosion operating limits. 2xxx
series aluminum alloys develop their high strength
from thermal heat treating and aging processes
that occur in the 240-300F range. As a result, 2XXX



IIpenMyI1ecTBa JIErKOCIIJIABHBIX

OYyPOBBIX TPYO C TOUYKH 3PEHUS

CKPYYHBAIOINIHUX B OCECBBIX HAI'PY30K
HecMOTpst Ha TO, YTO B OTPACIIU ObLI JOCTUTHYT

3HAYUTEJIbHBINA IPOIPECC B IIJIAHE TIOHUMAHU S

CKPYYHUBAIOMIMNX U OCEBBIX HATPY30K B CKBAXKHUHAX C

OOJNBITUM OTXOAOM OT BEPTHUKAJIH, BCE €IIIE UMEETCS

MHOXXECTBO OIIUOOYHBIX MHEHHI HA TAHHBINA CUET.

CKpPY4YMBAIONINE U OCEBBIE HATPY3KH, XOTb UX YaCTO

Y YIIOMHUHAIOT BMECTE, HATIPSIMYIO HE CBA3AHBL IPYT C

JPyTroM, U (PAKTOPBL, IPUBOAAIINUE K YBETUYEHUIO UIH

YMEHBIIIEHUIO OJJHOT'O BU/IA HATPY30K, HAIPSAMYIO HE

MNPUBOAAT K YBEJIMYEHHIO IPYTOT'O BUJJA HATPY3OK.

B CKBa’KMHAX C MEHBIINM YIJIOM HAKJIOHA HEOOA3ATEIBHO

OyayT 601€€ HU3KHE CKPYYHUBAIONTUE WIN 60IEE HU3KUE

OCeBble HArpy3Kky. HU3Kast MHTEHCUBHOCTb UCKPHBJICHUS

CTBOJIA ABTOMATUYECKU HE O3HAYAET, UTO OCEBBIE

Y CKPY4YMBAIOIINE HATPY3KU OyyT TOXKE HU3KUMU.

Boree TOro, 3a49acTyio HeJOOLIEHUBAETCA BEPOATHOCTD

BO3ZHUKHOBEHUS CITMPATIBHOI'O CKPYYHUBAHUA B XOZIE

OypeHMUS, 4 TAKXKE ITPU BOSHUKHOBEHUU TAKOT'O

CKPYYHUBAHHA €TI0 4ACTO HE MOI'YT ONIpeAEnnuTh. KoHTponn

HAaJ] CKDYYMBAIOIIUMU U OCEBBIMH HATPY3KAMHU MOXKET

CTaTh BA>KHBIM KOMIIOHEHTOM MOHUTOPHHTI'A TEKYIIUX

YCIIOBHH B CTBOJIE CKBAXKUHBI BO BPEMS OYPEHUSA, HO

TOJIBKO B TOM CJIY44€, €CIN €CTh JOJKHOE IOHUMAHUE

(PU3NIECKUX TPOLIECCOB, TPOUCXOAAIINX B CTBOJIE

CKBAKUHBL, ¥ 9TH ITPOLIECCHI YU TBIBAIOTCA.

Bec 6ypoBO¥ TPYOBI HAIPSAMYIO BIUAET HA

CKPYYHBAIOIINE U OCEBBIE HATPY3KH, OTHAKO ITO

HE EAUHCTBEHHBINA (DAKTOP. MaKCUMAaNbHAS IJIMHA

AJIFOMHUHUEBOH TPYOBI (J7151 6€30IIACHOM IKCILIyaTAIIUH)

OrpaHNYEHA JIUO0 PACTATUBAIOIIMMY HATPY3KAMHU, IMOO

CKPYYHBAIOINMH HATPY3KAMU, JINOO YCTAJIOCTBIO IIPU

n3rube. 3SHAYUTENbHOIO CHUYKEHUA CKPYYHBAIOMUX U

OCEBBIX HATPY30K MOXKHO JOOUTHCA Ty TEM UCTIONIb30BAHUA

B COCTABE KOJIOHHBI KAK CTAJIbHBIX, TAK U AJTIOMUHHUEBBIX

Tpy6. CKPyYMBAIOIINE U OCEBBIE HAI'PY3KU BbI3BAHbI

OOKOBOM CUJION — CUJION, KOTOPAsI BOBHUKACT IIPU

KOHTAKTE MEK/1Y TPYOOH 1 CTBOJIOM CKBaXKUHBI (Johancsik

atal, 1983 ). BelIe/ISIIOT YETBIPE KATETOPHUU TAKHUX CHJL:

* Huxnasa cuia. BOSHUKAET B pe3yJIbTaTe KOHIIEHTPAILINN
BeCa TPyO HA HUXKHEH YaACTH CTBOJIA HAKJIOHHOM
CKBA’KHHBIL.

* TopMo3Has cuia. TAKXKE U3BECTHA KAK TATI'OBBIH
a(ddekT. JaHHAS CHJIa BO3HUKAET, KOI7id TpyHa
NIPHKHUMAETCA K CTEHKE CTBOJIA CKBAKHMHBI B PE3YJILTATE
TAT'Y WIN CKATHA KOJIOHHBI HA UCKPHUBJIEHHBIX
YYACTKAX CKBAKUHBL

* CHJIBI JKECTKOCTH. BOZHHKAIOT B PE3Y/IBTATE
COTNPOTUBJIEHUA TPYObI M3IrNOaM, KOIja TPy6a
MIPHKUMAETCS K CTEHKAM CTBOJIA ITPH JBKEHUH 110
HNCKPHUBJIEHHOH TPAEKTOPHU CKBAKUHBL

e CuJjnl BBIITYYHBAHUS — BO3HHKAIOT HpI/I CHI/IpaJIbHOM
CKPYYHMBAHUU TPYO, KOI/IA BLIITYYEHHAA Y4ACTh
JIATEPAJIBHO IIPHKUMAETCS K CTEHKAM CTBOJIA
CKBaxuHBI (Wu et al, 1993 ). 4

alloy pipe should not be used in well environments
in which the aluminum alloy pipe body will reach
temperatures at or above 240F for extended
periods of time, unless a down grading for strength
reduction is considered. Well established aging
curves are available for 2XXX alloys that will allow
for appropriate temperate related strength down
grades.

With respect to corrosion, 2XXX alloys are
very stable in pH ranges of 3 to 10. Outside the
acceptable pH range, pitting can occur that will
reduce wall thickness and may require a down
grading of the pipe. 2XXX alloy pipe has also
shown good resistance to H,S exposure in water
based drilling mud with concentrations of H,S
up to 10% psi. More data is needed on 2XXX alloy
performance in H,S and several studies are now in
process.

Although the industry has made significant
progress in understanding torque, drag and
buckling in extended reach wells, there are still
many misconceptions in the field. Torque and
drag, although generally lumped together, are not
directly related to one another, and factors that
increase or decrease one does not directly lead to
an increase in the other. Lower inclination wells
do not necessarily have lower torque or lower
drag. “Low dog-leg severity” does not directly
result in lower torque and drag. In addition, the
occurrence of helical buckling while drilling
is often underestimated and frequently not
identified when it does occur. Torque and drag
monitoring can be a critical tool for monitoring
hole conditions while drilling, but only if the
physics of what is occurring down hole is properly
understood and accounted for.

The weight of the drill pipe does directly impact
torque and drag loads, but pipe weight is not the
only factor. The ultimate length of aluminum pipe
that can be operated safely is limited either by
tensile loads, torsional loads, or bending fatigue.

A very significant reduction in torque and drag

loads can be achieved through the use of a string

containing both steel and aluminum components.

Torque and drag are caused by side-forces - normal

forces which occur whenever there is contact

between the pipe and the wellbore (Johancsik et
al, 1983). There are four distinct categories of these
normal forces:

* Lows-side forces. Occur from the weight of the
pipe laying on the low side of the hole in an
inclined well;

¢ Brake drum forces. Also known as the capstan
effect, this force occurs as the pipe is pulled 2
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OBOPYJIOBAHUE

CodeTaHue BCEX ITUX YETBIPEX CUJI CO3AAET CJIOKHYIO
CUTYAILUIO, KOI/Ia U3MEPSIEMBIE HA YCTHE CUJIBI IBJISIOTCS
HE CAMBIMH XYAIITUMHU CHJIAMU, KOTOPBIE UCTIBITBIBAIOT
KOMIIOHEHTHI KOJIOHHBI 6ypPOBBIX TPy6. I3MepeHus
HA IOBEPXHOCTU HANIPSIMYIO HE OTPAXKAIOT PEAJIBHBIX
HAI'PY30K, KOTOPBIE BO3AEUCTBYIOT HA OIIPEJC/ICHHDBIN
KOMIIOHEHT 6yPOBOM KOJIOHHEL B TeueHue onepanuu
OTHOCUTEJNIBHAS BEIMYNHA 3TUX CKPYYHUBAIOIINUX U
OCEBBIX CUJI OyJIET MEHATHCSL.

Mopynb FOHTra y aTIOMUHHUEBOM TPyObl MEHDIIIE
yeM y cranbHOH (10 600 000 psi o CpaBHEHUIO C
30 000 000 psi y cTainpHOU TPYOBI). B pedynbrare 3T0ro
YMEHBIIAETCA CUJIA, KOTOPAS MOXKET BBI3BATH CIIUPAJIBHOE
CKPYYUBAHUE, U YBETMYUBAIOTCS JOITOJHUTEIbHBIE
OOKOBBIE CHUJIBL, CO3/JABAEMBIE B PE3YJIBTATE BO3ACHCTBUSA
OIIPEJIEIEHHOM CXKUMAIOMEN HATPY3KU HA TPYOY.
MOMEHT MHEPLIMU U KOIBLIEBOM 330D MOKHO YBEJIMYUTh
MOYTEM PETYIUPOBAHUSA PAZMEPOB ATIOMUHUEBON
OypOBOU TPYOBL DTO IOMOT'AET CHU3UTh TCHICHITUIO
AJIIOMHUHHUEBOU TPYOBI K BBIITYYHBAHUIO, HO TOJIBKO
€CJIM BHEITHUI JUAMETP HE OYAET YBETUYEH CIUIIKOM
CHUJIBHO, 4 BHYTPEHHUN AUAMETD HE OYJET CIAUIIKOM
YMEHBIIIEH, YTO MOXKET CO3/1aTh IPOOJIEMBI C TOYKHU
3PEHUA THIPABINYECKUX XAPAKTEPUCTHK, U B PEIYIIBTATE
4Eero TaKasg TPyoa CTAHET HENNPUBJIEKATEIbHOU JIJIA
HCIIOJIb30BAHUS.

CyMMapHOE BIMAHHUE ATFOMHUHHEBOMN
TPYOBI HA CKPYYIHUBAIONIHE H OCEBHIE
HAT'PY3KH

B 1O BpeMs KaK aJIIOMUHUI IIOMOI'A€T HAIIPAMYIO
CHM3HUTBD 9aCTb CKPYYMUBAIOIINX U OCEBBIX HAI'PY30K,
CO3/JaBAEMBIX «HMKHUMM» CUJIAMH, BIUSHUE JAHHOTO
MaTepHaId Hd «TOPMO3HBIE» CUJIBI K GOKOBBIE CUJIBL,
BBI3BAHHBIE BbITYYUBAHUEM TPYOBI, BAPDBUPYETCS
B 3aBUCHMOCTH OT TPAEKTOPHHU CKBAXKUHBL, JIINHBI
AJIIOMHUHUEBOU TPYOBI U €€ NTO3ULINU B KOJIOHHE TPYO.

B CKBaXMHAX C MaJIBIM YIJIOM OTXO/]a OT BEPTUKAIA
AJIIOMUHHUEBBIE TPYOBI CHU3SAT CKPY4YHUBAIOIIUE U
OCEBBIE HATPY3KHU B OCHOBHOM 34 CUET YMEHBIIIEHU A
«TOPMO3HBIX» GOKOBBIX CHJI HA TIOOOM HAKJIOHHOM
Y44CTKE TPAEKTOPUU CKBA’KUHBL. B rOPU30HTAIBHBIX
CKBa’KMHAX TOPMO3HBIE CUJIBL, KAK IIPABUJIO, MEHBIIIE, YEM
«HW>KHHE» CUJIBL VICIIOIb30BAHUE ATIOMUHUEBOU TPYOHI
YMEHBIIUT «HUKHUE> CUJIBL, HO 3TO HEOOA3ATENBHO
MPUBEJET K YMEHBIIEHUIO CKPYYUBAIOMNX U OCEBBIX
HArPYy30K, TAK KAK PUCK BBIITyYUBAHUA TPYObI OyJET
BBIIIIE [IPU UCIIOJIb30BAHUH AJIIOMHUHUEBOU TPYOBI B
TOPU3OHTAJIBHOM YY4CTKE CKBAXKUHBL [IpaBUIIbHEIE
JIEUCTBHUA B JAHHOM CJIy4ae OyAYT 3aKJII09ATbCA
B CHHMKEHHUH HATPY3KHU HA JJOTIOTO C TEM, YTOOBI
HOAJIEPKUBATD CKUMAIONIUE HATPY3KHU HUKE IIPEJIENA,
MOCJIE KOTOPOI'O HAYMHAETCA CIIUPAJIBHOE CKPYYHUBAHUE
TPYOBL

Eciu BeI JOYHTATH 0 KOHIA CTATHH, 0IArogapio
Bac 3a BHUMaHMHeE.
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to the side of the hole by the tension or
compression in the string in curved portions of
the well;

« Stiffness forces. Occurs due to the pipe’s
resistance to bending, forcing it towards the
sides of the hole through a tortuous well path;

¢ Buckling forces -Occurs when a pipe becomes
helically buckled and the coil pushes laterally
into the side of the hole (Wu et al, 1993).

The combination of these four categories of
forces creates a complex situation where the loads
measured at surface are often not the worst case
loads that drill string components experience, and
surface measurements do not directly reflect the
actual loads imposed on any particular component
of the string. Over the course of an operation, the
relative magnitudes of these torque and drag forces
will change.

Aluminum pipe has a lower Young’s Modulus
than steel (10,600,000 psi vs. 30,000,000 psi for
steel). This serves to decrease the force required
to initiate helical buckling and at the same time
increases the additional side-forces created when
a given compressive load is applied to the pipe.
The moment of inertia, and radial clearance, can
be increased by manipulating the dimensions
of aluminum drill pipe, this helps to reduce the
buckling tendency of aluminum pipe but can only
g0 so far without greatly increasing the OD or
decreasing the ID of the pipe which would create
hydraulics issues making the resulting pipe a poor
selection.

While aluminum does directly reduce the
portion of torque and drag loads created by
“low-side” forces, its influence on both “brake-
drum?” forces and buckling induced side-forces
vary depending on the well path, the length of
aluminum pipe and its position in the string.

In a low angle well-path, aluminum pipe
would reduce torque and drag loads primarily
by reducing “brake-drum” side forces through
any build section in the well path. In a horizontal
well path, brake-drum effects are generally less
than the “low-side” forces. Use of aluminum pipe
would reduce the low-side forces but this may not
necessarily translate to reduced torque and drag
loads as the risk of buckling would be increased
with aluminum pipe in the horizontal. Successfully
managing this scenario would require reducing
the weight on bit to keep compressive loads on the
aluminum pipe below the helical buckling limit.

If you made it this far, thank you for your
attention.
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VITPOIIEHHDBIY BHYTPUCKBAKXMHHBIN HACOC
I JETUIPATALTVM TA3OBBIX CKBAJKIH,
VCTAHABJIMBAEMDBIY ITPU TTOMOIIIN KOJITKOBMHTA

LOW-COMPLEX COILED TUBING DEPLOYED
DOWNHOLE PUMP FOR GAS WELL DEWATERING

Cunrtuia bakman XAHCEH, Hansen Downhole Pump Solutions AS, Hopserus
Cynthia Beckman HANSEN, Hansen Downhole Pump Solutions AS, Norway

X9HHUHI XaHCEH ABJIACTC IPEAIIPUHUMATEIEM U
U300peTaTENEM, KOTOPBIN COBMECTHO OCHOBAJI U PA3BUJI
HECKOJIBKO TEXHOJIOTMYECKHUX /CEPBUCHBIX KOMITAHUN B
Hopserumy, Benmko6putanuu u CIIIA, BKJIIOYass KOMITAHUIO
Hansen Downhole Pump Solutions.

Oxo10 10 s1eT Ha33/] OH U300PEJI NIEKTPUIECKUT
BHYTPUCKBAXKUHHBIN HACOC JJI1 MEXAaHU3UPOBAHHOI JJOOBIYH,
B OCHOBE KOTOPOTI'O JIEZKAJI 3JIEKTPOABUTATEIIb C IIOCTOAHHBIM
MarHUTOM. B iporiecce pa3pabOTKH OH HOJIY YU HECKOIBKO
KPUTUYECKUX 3aMEYAHHUN OT HE(PTE- U T'A30JOOBIBAIOIINX
KOMIIaHUM. [IpeacTaBuTe Iy 3TUX KOMITAHUM ITOJIOKUTEIbHO
OT3BbIBAJIMCh O CAMOM TEXHOJIOI'UH, HO BCE JKE CETOBAJIU HA €€
UPEZMEPHYIO CJIOKHOCTD, KOTOPAs I€/1aJ1a HEPEHTAOEIbHBIM
UCIIOJIb30BAHME HACOCA HA CKBAKMHAX C ITAJAIOIINM YPOBHEM
Jo6b19r. KOMIaHMY HYKJAIUCh B TEXHOJIOTUH, KOTOPAsi ObLIA
OBI IPOIIE U ICMIEBJIE, HO IIPU 3TOM OCTABAIACh HAZEKHOM.
Taxoke BAXKHBIM TPEOOBAHHUEM ObL/IA BO3MOXXHOCTb YCTAHOBKH
Hacoca yepe3 KosIoHHBI HKT ¢ Hapy»>KHBIM JUaMETPOM JIO
60,3 Mm. TToCTIe STUX 3aMEUAHUI TOCITOANH XaHCEH TTOTyMaJT,
4TO «IOJDKEH OBITh CLIOCOO CO3/IaHUSA KOHCTPYKTUBHO
MPOCTOI'O U OOJIEE AEMIEBOI'O HACOCA JJ151 CKBAKUH C HU3KHMH
geouramul>

X3IHHUHI XaHCEH ABIAETCA ABTOPOM PAJIA JOBOJIBHO
CJIOKHBIX TEXHOJIOI'MH, HAYUHAA OT IOJYKECTKOI'O
(HaMaTBIBAEMOrO Ha 6apabaH) YIrOJIbHOIO «CTEPIKHS»

JJISL KAPOTAXKa C UCIOJIb30BAHUEM OITTOBOJIOKOHHOT'O

Kaben ( ), ABJIAIOIIET OCH AJIBTEPHATUBON
KONTIOOWHIY U BHYTPHUCKBA)KUHHBIM TPAKTOPAM, 1O 6y pOBOI
YCTAHOBKH, PA3MEIAEMOI HA MOPCKOM JJHE B ITTYOOKHUX BOJAX,
KOTOPAs1 YIPABJIAETCA POOOTOTEXHUKOU, KOHTPOJIMPYEMOH

C HAZABOAHOTO CygHA. OH OCBOWJI IIPOCTYIO UCTUHY: <JIETKO
U300pPECTHU YTO-THUOO0 CIOXKHOE, HO I'Opa3z0 00J1e€ TPYyIHO
HU300PECTH YTO-TO MTO-HACTOAIIEMY IIPOCTOE.

JIBa rO/1a MPOEKTUPOBAHUA U KOHLIENTYAJIbHBIX
pPOPabOTOK, TECTUPOBAHUA MOAENIEN U IPYTUX
UCCIEAOBAHUN IIPUBEJIU K ITOJIyYEHUIO ITATEHTOB HA HACOCHI
VIIPOIIEHHON KOHCTPYKIIUHU (YTO JOKHO ITOJIOKUTEIBHO
OTPA3UTHCA HA UX LIEHE). BbIIN 3aI1aTEHTOBAHBI HACOCHI
AIEKTPUUIECKOTO, TU/IPABINYECKOT'O U ITHEBMATUYECKOTO
TUIIOB, 4 TAKXKE HACOC C AMACTUYHON KaMepon. Hanmenee
CJIOKHBIM M3 HUX ABJIAETCSA THEBMATHYECKHUIA HACOC.
TecTUpOBAaHUE JAHHOI'O MHCTPYMEHTA IIPHUAIIO
Pa3pabOTUYUKY YBEPEHHOCTD, YTO CTAJIO TOJTYKOM K HA4aTy
IIPOU3BOACTBA HACOCA. [TocneaqHuii nMmeeT 1TUaMeTp BCETO
38,1 MM 1 MOKET YCTAHABIUBATHCS IIPU ITOMOIIIH, CKAXKEM,
I'MOKOU TPYyObL. YHUKAILHBIF HACOC HE UMEET CAJIbHUKOB,
a4 TAKXKE HpﬂKTI/I‘ICCKI/I JINTICH JABYIKYITUXCSL l'[OpIJ.IHCﬁ
WY AHAJIOI'MYHBIX YACTEMN, ITOJBEPIAIOIINXCS JEUCTBUIO
CKBAKMHHOTO (Drion/1d. BeCCaIbHUKOBAA CTPYKTYPa HACOCA
IIO3BOJISIET EMY Pa6OTATh IIPU OYEHD BBICOKUX TEMIIEPATYPAX.
OH TaKX€ HE ITOJIBEPKEH BO3JEUCTBHIO TAK HA3bIBAEMBIX
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Henning Hansen is
an entrepreneur and
innovator, having co-
founded and built up
several technology/service
companies in Norway,
UK and USA, including
Hansen Downhole Pump
Solutions.

About 10 years ago he
invented an electrical downhole pump for artificial
lift applications based on permanent magnet motor
technology. During the development phase he received
anumber of comments from oil- and gas-producing
companies that they loved the complex technology,
but it would be too expensive for their lower producing
wells... They needed something less complicated, less
costly, reliable and a technology that could be deployed
through existing tubing strings down to 2-3/8” OD.

This led him to think, “It must be possible to invent
a much less complex, less costly and rig-less installed
pump for these low producing wells!”

Henning had invented a number of very complex
technologies ranging from a semi stiff and spoolable
carbon “rod” for fiber optic logging ( )
as an alternative to coiled tubing and wellbore tractor
logging, to a drilling rig placed on the seafloor
( ) at great depths, operated by robotics
controlled from a surface vessel. “Inventing something
complex is easy, but it is far more difficult to invent
something really simple!” he learned.

Two years followed with design of concepts, testing
models, etc., resulting in patent applications for
low complexity (which should lead to lower cost)
pumps being an electrical, a hydraulic bladder type, a
hydraulic and finally a pneumatic operated pump. The
pneumatic is the one of least complexity, where testing
gave confidence to design and manufacture a pump
being only 1,57 OD that can be deployed and operated
by for example coiled tubing, This unit is seal less, and
practically has no moving pistons or similar exposed
to wellbore fluids. Being seal less, it can handle very
high temperatures. It will not suffer from so-called
gas locking, which is a common problem with other
pumps. Also it will pump at any well deviations.

The construction allows for local manufacture close
to the clients, where one can actually manufacture the
longest component, being the pump housing, out of
the coiled tubing or standard wellbore tubing available
at location. So, no need to ship long units over long
distances.
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Loading the test umbilical winch onto the test vessel
in Cartagena, Spain
ra30BBIX IIPOOOK, KOTOPBIE ABISAIOTCA PACIPOCTPAHEHHON
po6aeMOM 711 JPYTUX HACOCOB. Hacoc cnocoben
MPOKAYUBATH (PIIIOU]] B CKBA’KMHAX C JIIOOBIMU OTKJIOHEHUSIMU
OT BEPTHUKAIN. KOHCTPYKIIMSA HACOCA IETAET BO3MOKHBIM €TO
MIPOU3BOJICTBO NTOOIU30CTH OT MECTA PACHIOJIOKEHUS KJIMEHTA.
COOCTBEHHO roBOP4, 1151 3TOT'O TPEOYETCSI U3TOTOBUTD BCETO
JIMIIb CAMBIH JJIMHHBINA KOMIIOHEHT HACOCA, EI'0O KOXYX, U3
TUOKOM TPYOB! Wi cTaHAapTHOM HKT, tocTynHOM Ha 6ypOBOH
wIomaake. Takum 06pa3oM, HET HYK/IbI B TPAHCIIOPTUPOBKE
JUIMHHBIX MOZYJIEH HA OOJIBIINE PACCTOSHUSL.

B okTs6pe 2013 roga HacoC JUTMHOM 6 M GBI UCITBITAH B
MOpPE€ HENOAAIEKY OT I KapTaxena, MicmaHus, TaK KaK 3TO
OBbLIO HAMOOJIEE BBITO/IHO B IUIAHE PACXO/IOB HA IIPOBEJICHUE
UCTIBITAHUA U B IUIAHE JOCTYITHOCTH (O(PUC KOMITaHUK Hansen
Downhole Pump Solutions Takske pacnosnoxeH B Micrmanum). XoTs
HACOC CITIPOEKTUPOBAH JIJI PAOOTHI B CKBAXXUHAX ITTyOMHOI 10
6500 M, TECTUPOBAHUE ITPOBOUIIOCH HA TTyorHe 400 M. DTO
OBLIO OOYCJIOBJIEHO XKEJTAHUEM CHUZUTD 3aTPATHI HA CTAAUNA
Pa3pabOTKU TEXHONOTUHM. [IJI1 TPUBENCHHUA B ICHCTBUE HACOCA
HCTIONIB30BAJICA CKATBINM BO3AYX, XOTA HACOC MOXKET PA6OTATh HA
KOMITIPUMHUPOBAHHOM IIPUPOAHOM I'd3€, a30TE U JIP. TA3aX.

Oxo710 20 6appenet BOjibl OTKAYMBAJIOCH EXKEAHEBHO HA
MOBEPXHOCTD, YTO BIIOJIHE JOCTATOYHO /IS GOJIBITUHCTBA
Ta30BbIX CKBAYKUH, HYKJAIOIIUXCS B TOCTOAHHON
JETUPATALNN. YBEJIMYEHHE JIJTMHBI HACOCA 1/WJIH MTOBBIIIEHHE
YMCJIA XOOB MOPIIHA B YA€ MOXKET JIETKO IPUYMHOXHUTD 9TO
4uCII0. Takske NOOOHOTO a(PPEKTA MOXKHO JOCTUYD, YBEIITUUUB
JUAMETP HACOCA, ECJIA CKBAYKUHA ITO3BOJIAET CAENATD ITO.

INocse nCrbITaHUHI B MOPCKUX YCIIOBUAX B KOHCTPYKITUIO
HaCoCa ObUIH BHECEHBI HECKOIBKO HEOOJTBIITUX N3MEHEHHH,
TIPU3BAHHBIX YIIPOCTUTh CUCTEMY YIIPABJICHUSI HACOCOM H4
NOBEPXHOCTH U CHU3UTh OO'BEMBI I'A34, HEOOXOAHNMOT'O JJI51 €TO
PaboThL

Certuac koMmIaHus Hansen roTOBUT 3TOT HOBBIM HACOC K
BBIXO/1y Ha PIHOK, COCPEJJOTOYHBIINCH, IIPEKE BCETO, HA
JETUAPATALNH I'A30BbIX CKBAXXUH. HACOC MOXXHO pa3menarb
B CKBA’KHMHE IIPH IIOMOIIU KOJITIOOMHI'OBOI YCTAHOBKH,
CHAPSI)KEHHON KOHIIEHTPHUYECKUMU I'MOKUMU TPYyOaMHU.
Hanpumep, MOXKET UCIIOIb30BAThCS THOKAS TPYyOA JUAMETPOM
31,8 MM C pa3MeIeHHON BHYTPH TPYOOI AUAMETPOM 9,5 MM.
Koudurypariust ritokux Tpy6 «31,8 MM — 95 MM — 6,4 MM»
TAKKE BO3MOXKHA. BCeE 3aBUCUT OT KOH(PUT'YpaALIHH.

Taxum 06pa30M, €CJIU Y BAC ECTb BO3MOXKHOCTD
UCIIOJIb30BAHM S KOJITIOOMHI'A U BBl PACIIO/IATA€TE KJIMEHTAMH,
HYXJAIOIUMUCS B ICIU/IPATAIIMU I'A30BbIX CKBAXKHH, BAM,
BO3MOYXHO, CTOUT B3SITh Ty HOBYIO HACOCHYIO TEXHOJIOTHIO Ha
3aMeTKy. ©

TpaynepHbIA TPOC
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Trawler wire
HANSEN (rimy6uHa
0K0J10 400 METPOB)
HANSEN pump,

to 400 meters — Hacoc

Weight -.‘\‘

Mopckoe gHo (tny6una < 600 meTpoB) / Seafloor (< 600 meters)

In October 2013 a 6 meter long pump was tested
in the sea outside Cartagena in Spain, as that was
the best to do regarding cost, complexity and
availability close to the office of Hansen Downhole
Pump Solutions. Although the pump is designed for
wells with depths up to 6.500 meters (21.300 feet),
the testing was performed at a depth of 400 meters
(1.300 feet) to be cost efficient on the development
of the technology. Compressed air was used to power
the pump, although it is designed for use with natural
compressed gas, nitrogen, etc.

About 20 barrels of water per day was pumped to
the surface, which is sufficient for the majority of gas
wells requiring continuous deliquification. Increasing
the length of the pump and/or increasing the strokes
per hour can easily increase this lift rate. So will of
course also be increasing the diameter of the pump, if
the wellbore allows for that.

Some minor improvements has been implemented
to the pump design following the sea trials,
simplifying the surface control system and reducing
the amount of gas used to operate the pump.

Now Hansen are preparing to launch this new
pump into the market, focusing first of all on gas
well dewatering. The pump can be installed by
coiled tubing units having a concentric coiled tubing
available, say a 1-1/4” with a 3/8” tube, or a 1-1/4” with
a3/8” tube and a '4” tube, installed inside, depending
on configuration.

So, if you have coiled tubing capabilities and have
clients requesting gas well dewatering, you may want
to check out this new technology. ©®

Bopmamma  paGouas

HepTD JKHJIKOCTh/T'a3
Pa6ouass Wateroroil Power gas/fluid
JKHUJKOCTD/

ras
Power gas/
fluid

Boga
WA
HePTH
Water
or oil

Tunppasnn-
YecKas
JKHUJKOCTD
Hydraulic
fluid

O6pasen ka6ensa/ Umbilical example
www.hansenpumps.com
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BCE HAIIIM PASPABOTKU
VYT B ITIPOU3BOICTBO

ALL OUR DEVELOPMEN'TS
ARE APPLIED IN PRACTICE

Koppecnonoernm
acypHana <Bpemsa
Koumoburza»
becedyem c OOUEeHIMOM
KageopvL mexHon02UU
XUMUMECKUX
geuwecms 0Jis
HehmANOILL U 24308011
NPOMBIUSICHHOCITIL
PI'Y ne¢omu u 2asa
umenu UM.I'yoxuna
JID. Jlagnemuturot.

Bpems xonrTro6mHTa: JItonmus @PapuToBHA,
Hay4HO-00pa3oBareasHbIH neHtp (HOIL)
«IIpOMBICIOBASI XUMH >, PAOOTAFOII UL
moa 3ruao PI'Y HedTH 1 ra3za HMEeHH
.M. I'yOKHHA, ABISIETCA APKHM IIPHUMEPOM
IIPUKIATHON HAYKH, KOILa HAYy9HO-
HCCJIEIOBATEIBCKHE PA3PAOOTKH OIIEPATHBHO
IIEPEXOIAT B PEATHBHOE IIPOU3BOICTBO
CTAHOBSTCA IIOJHOLEHHBIMH TEXHOJIOTHUAMM.
Takas (popMa B3aMMOJEHCTBHUA YIECHBIX U
IIPOU3BOJACTBEHHHKOB — IIOKA €IIIE€ PEJKOCTh
B Poccuu. He mogenuTech v Bol cekperamu
ycrexa?

JIroumsa JasaeTmrHA: [1o 601bIIOMY CYETY
HAII YCIIEX HAYUHAETCS HE C TEXHOJIOTHH,

4 CO CHEUATTUCTOB, KOTOPBIX MBI TOTOBUM

B YHUBEpcHUTETE. B HacTOsAIIEE BpEMS MBI

HEPENUIN K CUCTEME «6AKATABP-MATUCTP», HO,
BBIITYCKAs 6AKAJIABPOB, MBI CTPEMUMCS, YTOOBI X
MAaKCUMAJIbHOE KOJIMYECTBO IIVIO B MATUCTPATYPY

U IIOJTy4aJsIo 60see o6mupHble 3HaHUA. CErOAH
HOL] JIpoMBICTTOBAS XUMUA>» IPAKTUYECKU

BCEX MATUCTPAHTOB «IIOIVIOMIAET> B C€OsL: pedsiTa
HOCTYIAIOT B HAIIIY MATUCTPATYPY, U MBI UX
pacnpeaenseM o HalpaBacHUsIM. JlaeM UM, eCiri
MOXXHO T4aK Ha3BaTh, MUHU-TIE(OB — 3TO MJIAIIINE
HAay4YHBIE COTPYAHUKH U ACTIUPAHTHL. MaruCTPAHTHI
O/1 UX PYKOBOZACTBOM HAYHMHAIOT PA60TATh IO Y3KUM
HAaNpPaBIcHUAIM. [IDAKTHUYECKH 3TO YKE HAyYHAs
PaboTa, ¥ HAIIIKM MATUCTPAHTHI HA BBIXO/IE —
KBaTU(PUIIMPOBAHHBIE HAyYHBIE KA/IPBI, KOTOPBIE
3aHUMAIOTCS PA3PAOOTKON UMEHHO TEXHOJIOTUH.

B nnociienee BpeMs y HaC IOTOK ITOMIE 3AUT
Juccepranuil. Pebsara co3penu, HAKONuIach
KPUTHUYECKASI MACCA, U B T'OJ] Y HAC 3—4 4ejIOBEKA
BBIXO/ST HA 3AUTY KAHJUJATCKOH JUCCEPTALIUH.
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Coiled Tubing Times Journal correspondent
is talking to Ms. Lucia Davletshina, Associate
Professor, Chair of Chemical Substances
Technology for Oil and Gas Industry, Gubkin
Russian State University of Oil and Gas.

Coiled Tubing Times: Ms. Davletshina,

Research and Educational Centre (REC) “Oilfield
Chemistry” that operates under the auspices of
Gubkin Russian State University of Oiland Gasisa
bright example of applied science, when research
efforts translate into fully-fledged technologies
and are applied in real production activities. Such
cooperation between researchers and production
sector is yet quite a rare case in Russia. What is the
key to success?

Lucia Davletshina: Generally speaking, our success
starts not from the technology but from the specialists
whom we train at the university. At present we have
a “bachelor-master” system of education, but we do
our best so that the maximum number of bachelor
graduates continues with master’s degree studies to
obtain more comprehensive and sophisticated training,
Today REC “Oilfield Chemistry” “absorbs” almost all the
master’s degree students: students enroll in our master’s
programme and we distribute them to different research
areas. We assign to them the so-called “mini-patrons” —
junior research fellows and PhD students. Under their
supervision our master’s degree students start working in
narrow research areas. Actually, this is real research work
already and upon graduation our master’s degree students
are highly-qualified research fellows who are engaged in
technology development.

Recently a lot of people tend to defend their PhD theses.
Every year we have 3—4 people who are ready to defend
PhD thesis. This is quite good. And, as far as you know,
besides scientific novelty, the thesis should also contain
a section dedicated to practical relevance of the research,
in which our students always write about practical
implementation of their research and the results of such
implementation.

CTT: Another reason why your graduates are well
prepared for real research activities is that they
have very good theoretical training, isn’t it?

L.D.: Our Chair of Chemical Substances Technology
for Oil and Gas Industry trains specialists in oilfield
chemistry. Only two universities in Russia train such kind
of specialists. Our students deeply study the basics of



DTO HEIVIOXOU IOKA3ATENb. A B JUCCEPTALIN TIOMHUMO
HAYYHOU HOBU3HBI €CTb pasjei JIpakThudeckas
3HAYUMOCTb», [7TI€ HAIITH PEOATA MPAKTUYECKU

BCET/]A YKA3bIBAIOT BHEPEHUE CBOUX PAa3PabOTOK U
HOIIY‘{CHHbIC pesyanaT bI.

BK: Banry BBINYCKHHKH XOPOIIIO
IIOATI'OTOBJIEHEI K HCCIE0OBATEIBCKOH
padoTe eme U MOTOMY, YTO MOy IHTH
(byHIAMEHTATHHYIO TEOPETHIECKYIO
IIOATOTOBKY, HE TAK JIN?

JI.J.: Hama kadepa TEXHOIOT U
XUMHYECKUX BEMIECTB JIJIs1 HE(PTIHOU U I'a30BO
MHPOMBIIUIEHHOCTH BBIITYCKAET CIIEITUATUCTOB
IO IIPOMBICJIOBOM XUMUU. B Poccnn TONMBKO ABa
YHUBEPCUTETA BBINYCKAIOT TAKUX CIHIELIUATIHCTOB.
CTyIEHTBI INTYOOKO U3y4aI0T OCHOBBI MHOTHUX
HAYK — PYHAAMEHTAIBHBIX U IPUKJIAIHBIX. TeOpHIO
OHU U3yYaIOT Ha JIEKIUAX, KOTOPBIE UUTAIOT
BBICOKOKBATH(PUIIMPOBAHHBIC CIICITUATTUCTBL:
npodeccop CuinH M.A., 32BEIYIONUNI HAIIIEH
KaeIpoi TEXHOJOTUY XUMUYECKUX BEMECTB /IS
HEe(MTIHON 1 Ira30BOI IPOMBIIIJIEHHOCTH, IPOGECCOP
Maragosa JL A, nupexkrop HOLL dIpomMbicioBas
XUMUS», Tpodeccop JIbikoB O.IT., mpodeccop
Hwuszosa C.A. v Apyrue JOCTONHBIE NPEICTABUTENN
IPEINOAABATE/ILCKOX KACThL [IpakTHdecKkure
HA4BBIKU CTYJICHTBI OCBAMUBAIOT HA JTAOOPATOPHBIX
pa6orax Ha 6a3e HOLL TIpOMBICIOBAA XUMUST>.
CrapaeMcs IPUBJIEKATH CTYJIEHTOB B CTYJEHYECKOE
HAay4HOE OOIIECTBO, TaK HazbiBaemoe CHO, rae oHu
IPUHUMAIOT YYACTHE B HAYYHOU padoTe Kapeapsl,
CaMU IIOHUMAETE, TAK TOXKE PACIIHUPSIIOTCS U
YINIYOIAIOTCS UX 3HAHUA, OCOOEHHO B XUMUM. [10
MOEMY INTyOOKOMY YOEKIEHUIO, HEJIb351 TOBOPUTH O
TEXHOJIOI'MH B OTPBIBE OT XUMUU. MBI, CIIELIATUCTHI
Kadepbl, O4EHb BHUMATEIBHO U TPEOOBATEIIBHO
OTHOCHMCSI UMEHHO K Ka4€CTBY CO3/1ABAEMbBIX
COCTABOB. DTO HEOOXOIMMO JIJIsI TOT'O, YTOOBI
06€CIIEYNTD BCIO TEXHOIOIHIO IIPOLIECCA U ITOIYYUTh
BBICOKYIO 9(P(PEKTUBHOCTb.

BK: Hepeaxo ObIBaeT, YTO HAyIHBIEC
Pa3spadoOTKH, HA3BAHHBIC IIPUKIATHBIMH, HA
CaMOM J1€J/I€ HE ABJIAIOTCA IPUKIATHBIMHA.

Ho Toasko He y Bac! YTo HY>KHO JJ14 TOTO,
ITOOBI Pa3pabOTKA ObLIA JEHCTBHTEIBHO
BOCTPEOOBAHHOM IPOU3BOJACTBOM?

JI.I.: [1a, BCE HAIIU PA3PAOOTKU UAYT B
NPOU3BOACTBO. Halu CrieruajanucTel, YTOObI
HONYy4YUTb 3(PPEKT OT BHEAPEHHON TEXHOIOIUHU
HA 3TAIE MOCTAHOBKH 33/1449H I10 pa3paboTKe
TEXHOJIOI'MH U COCTABOB, 4 Mbl HACTAUBAEM
HA COOTBETCTBUU TEXHOJIOTUH XUMUYECKOMY
COCTABY, KOTOPBIN B HEM IPUMEHAETCA, TOJIKHDI
ACHO IIPENCTABIATH IPOGIEMBI IIPOU3BOCTBA
U CYHIECTBYIOUE COBPEMEHHDIE TEXHOIOI'MH,
BO3MOXHOCTH UX yaydmeHus. B HOLL [ IpoMbIcioBast
XHUMUsT» PA6OTAIOT HECKOJIBKO JIAOOPATOPUH,
COTPYAHUKH KOTOPBIX PEMIAIOT IIPOOJIEMBI BO BCEX
HAIIPABJIEHUAX TEMATUKU IIPOMBICJIOBOY XUMHUMU.

fundamental and applied sciences. Theoretical knowledge
is acquired during lectures given by highly-qualified
specialists: professor M.A. Silin, Head of our Chair of
Chemical Substances Technology for Oil and Gas Industry,
professor L.A. Magadova, Director of REC “Oilfield
Chemistry”, professor O.P. Lykov, professor S.A. Nizova and
other renowned representatives of the faculty. Practical
skills are acquired during laboratory-based work at REC
“Qilfield Chemistry”. We also try to involve students

into Student Research Society where they participate

IpakTUKA B KOMIaHuE«TaTHEQ T -
Internship in the coﬂipim

in the research activities of the Chair. By doing this our
students also expand and deepen their knowledge,
especially in chemistry. I think that we should not talk
about technologies in isolation from chemistry. We, the
specialists of the Chair, have very careful and demanding
attitude towards the quality of chemical compounds. It is
necessary to ensure compliance with the technology and
derive high efficiency of operation.

CTT: Quite often scientific research is called
applied research; however, it is not applied in
reality. But this is not your case! What needs to
be done to make research results practically
applicable and demanded by the production sector?

L.D.: Right, all our research is applied in the production
sector. When our specialists receive a task to develop
certain technology or chemical compound, they must
clearly understand the issues and problems production
sector currently faces, they should be aware of existing
modern technologies and the ways of improving such
technologies. We have a number of laboratories at REC
“QOilfield Chemistry” and laboratory scientists do research
in all the areas of oilfield chemistry. 2
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BK: Ho, 09€BH/THO, I pEKJIAMHA S
IIOJIUTHKA JJOJI’KHA BECTHUCH I'PAMOTHO?
JLI.: DpdekTruBHAS pEKIAMHAS
TOJIMTHUKA, KOHEYHO, IO/IKHA OBITh.
MBI IIPEICTABIAEM CBOU TEXHOJIOTUH
HA MHOTUX KOH(PEPEHITUAX, €3TUM B
HEPTEra30/100bIBAIOIINE KOMITAHNUU —
TaM IMOKA3bIBAEM CBOU PA3PAOOTKU.

BK: BbI B HACTOAIIEE BpeMsI padboTaeTe
HAJ JOKTOPCKOM JUCCEPTAITHUECH.

OHA MOCBANIEHA KOJTIOOHHIOBBIM
TEXHOJIOTHUAM?

JI.I.: B (pokyce uccnenoBanus —
Pa3pabOTKH KMCJIOTHBIX CUCTEM HA OCHOBE
TOBEPXHOCTHO-aKTUBHBIX BEIIECTB JIJIS1
OI13 HarHETATEAbHBIX 1 JOOBIBAIOIINX
CKBaXUH. KOHEUHO, KPEH JIEJTAETCA B CTOPOHY I'MOKOH
TPYOBL, IOTOMY YTO OH4 JJAE€T JOIOJIHUTEIbHbIC
BO3MOKHOCTH, TTIO3BOJIAET IIPOBOJUTH OOPAOOTKHU
60J1€€ I'PAMOTHO U CEJIEKTUBHO, COIVIACHO
TPEOOBAHUSIM U YCJIOBUSM, IPUHHUMASI BO
BHHMAaHUE CBOUCTBA (DIION/IOB, CKEJIET ITOPO/IbL. MBI
HOAOGHPAEM COCTABBIL, 3ATEM JIE/IA€M OOJIBIION OOBEM
HCCAEeJOBAHUI,

BK: M3y4aere 11 BBl M KOJIJIETH OIIBIT
KOHKYPEHTOB — 3apyOeKHBIX PAa3Pa0OTINKOB
KOMIIO3HUIIUH IJISI IPOMBICIOBOM XUMHH?

JI.JX.: DTO O4E€Hb UHTEPECHBII U OOBIION BOIIPOC.
Ha ceropHAmnuni €N y HAC HET IUIOIIA/IKY, I7I€
OBI MBI MOIVIU ITPO(PECCUOHAIBHBIE BOIIPOCHI
OOCYXK/ATh C 3aPYOCKHBIMH KOJIJIETAMU. Y HAC
€CTb €XKErofHAsA BcepoccuiicKkas KOH(MEPEHIUA
«HedrenpombICoBast XUMHs». OHA TPAJTULTMOHHO
COBHPAET NPEACTABUTENIEN BY30B, Pa3PA0ATHIBAIOMINX
TEXHOJIOTUH, A TAKKE HEPTETA30CEPBUCHBIX
KOMITAHHH, KOTOPBIE TEXHOJIOIUU IPUMEHAIOT,

U TOOBIBAIOMNX KOMITAHUH, KOTOPBIE TAKOM CEPBUC
34Ka3bIBAIOT. 34114/ THBIM KOMITAHHAM MBI

PETYISAPHO OTIIPABJIAEM IPUITIAIEHHN A, HO OHU
OYEMY-TO Ha KOH(PEPEHLIUIO HE ITPHUE3KAIOT.

A B4UacCTHBIX 6ece/1ax 3a1aJJHble, KaK Bbl roBopure,
KOHKYPEHTBI IPU3HAIOTCH, YTO XUMHUKOB

OHU «IEPKAT 3AKPBITBIMW>. BOT 1 Ha Bameit
KOH(pepeHUU «KOoMTIOOUHI'OBBIE TEXHOJIOINHU U
BHYTPUCKBAXKUHHBIE PA6OTHI» ObIBAECT CPABHUTEIBHO
HEMHOI'O 3aPYOEKHBIX CIIELIUAIUCTOB.

BK: BosrTcs yreaku mHGopManuu. MHOrue
KOMIIAHHH 32CEKPEIHBAIOT TAKKE CBOHX
KOHCTPYKTOPOB O0OPYJOBAHHS.

JILA.: Ja. 1 mpO CBOM COCTABBI OHU I'OBOPAT:
«Smart water» MJIM «Very smart water». 9To JJIOOUMBbIE
BbIpAXeHM . HO 9TO BCe paBHO HE POOOTHI, 4
KOHTPOJIMPYEMBIH IPOLIECC, XMMH3M KOTOPOT'O
HY’>KHO M3Yy4aTh, 1d U CTATUCTUKY HUKTO HE OTMEHSIIL
V TaKMX IPOLIECCOB €CTh HAYYHbBIE OCHOBLL, HO
3aMaiHble KOMIIAHWUH, KOTIZA IIPEACTABIAIOT CBOU
HOBBIC Pa3PaOOTKH, HUKOI/IA HE TOBOPST O HAYUYHBIX
OCHOBAX, 4 U3/1AraloT (POPMAJIbHBIE BEIIH, HE
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DKCKYpPCHA IO
<TIYKOMJLy»

Tour at LUKOIL

CTT: But a smart advertising policy should also
be in place?

L.D.: Of course, an efficient advertising policy should
be pursued. We present our technologies at many
conferences; we visit oil and gas producing companies
and show our developments to them.

CTT: You are currently working on your PhD
thesis. Is it about coiled tubing technologies?

L.D.: My research is focused on development of
surfactant-based acid systems meant for bottom-hole
treatment in injection and production wells. Of course,
emphasis is made on the coiled tube, since it gives us
additional opportunities, allows performing treatment
in a more efficient and selective manner meeting all the
requirements and conditions and taking into account
fluid properties and formation matrix. We select
chemical compounds and then do a large amount of
research.

CTT: Do you or your colleagues study the
experience of your competitors - foreign
companies that develop chemical compounds?

L.D.: This is a very interesting question. At present we
do not have a forum where we could discuss professional
issues with our foreign colleagues. We have annual
Russian conference “Oilfield Chemistry”. This conference
is usually attended by representatives of higher
educational institutions that develop the technologies,
representatives of oil and gas service companies that
use the technologies and representatives of oil and
gas producing companies that order the services. We
regularly send invitations to foreign companies, but
they do not come to participate in our conference. In
private talks our foreign competitors, as you called them,
confess that they keep a lid on their chemical specialists
and chemical compounds. Even at your Coiled Tubing
Technologies and Well Intervention conference foreign
specialists are not that numerous.

CTT: They are afraid of information leak. Many
companies even keep a lid on their equipment
designers.

L.D.: Yes. When speaking about their chemical



PACKPBIBAIONIHE CYIIHOCTH. OGBIYHO PACCKA3BIBAIOT
U [IOKA3bIBAIOT MYJIBT(MUIBM IIPO TO, KAK 3TO
paboTaeT. MBI CTApaeMCs PA6OTATb HO-APYIOMY.

MpI cO3/1a€M TEXHOJIOTUU 151 MIPOMBINIJICHHOCTH,
HO ABJISICMCA HAYYHbIMU pa6OTHI/IK3MI/I, 4 3HAYUT,
JOJIKHBI 3AIIUIATE KAHANUAATCKUE U JOKTOPCKUE
JUCCEPTALINHU U, CJIEJOBATEIBHO, ITyOIMKOBATBCS B
HAYYHBIX KyPHAIAX, BBICTYIATh HA KOH(PEPEHITUAX.
Ham paboTs! 0OCYKAAIOTCA HAYYHBIM
COOOIIECTBOM.

BK: Kakue (pakTOpBI IPENATCTBYIOT
BHEJIPEHHIO pa3padarsiBaeMbIix Bamu
H KOJIJIEFAMH TE€XHOJIOTHH?

JI.[J.: B HAanOONbIIEN CTENIEHH ITPENATCTBYET TO, YTO
H4 CErOAHALIHUU IEHD TOJIBKO HAYHMHAIOT ITOABJIATHCA
OOJBIINE TPOEKTHI IO MOBBIIIEHUIO HEPTEOTTAUN
acTa. PocCuckyue KOMIIaHUY HAYUMHAIOT
CO3PEBATD IJIA JOATOCPOYHBIX (2—3 rofa) IIPOEKTOB.
BOJIBIION NMPOEKT MPEAIIONAracT OIPOMHBIN OObEM
uccneoBanui. Korjma Mbl CMOTPHM, CKOJTBKO
3anaJHble KOMIIAHHUH BKJIAJbIBAIOT CPEACTB B HAYYHO-
HUCCIEJOBATENBCKHE PAOOTHL, U CDABHUBAEM C TEM,
CKOJIbKO BKJIAJIbIBAIOT HAILIM KOMITAHUH, TO MHOI'OE
CTAHOBHUTCA AICHBIM. Hallly KOMIIAHMY MOPAJIbHO HE
TOTOBBI BKJIA/IBIBATBH OOJIBIINE IEHBI'U B HAYKY. HO,

C IPYI'O¥ CTOPOHBI, OHU I'OTOBBI IIOKYIIATb HEJCLIEBbIE
TEXHOJIOTUH Y 3AMaJHbIX CIIELIUAJIMCTOB. DTO JBE
CTOPOHBI OJHOI'O IIPOLIECCA.

BK: IIouemy, Ha Bam B3I/, TAK IPOMCXOMHT?

JI.J.: DTO 9YUCTO MCUXOJIOTHYECKUH MOMEHT.
HasepHoeg, emie co BpeMeH IleTpa I Mbl 11061m
MHOCTPAHIIEB U KAK-TO CKENITUYECKU OTHOCUMCH K
JOCTHOKEHUAM COOTEYECTBEHHUKOB.

BK: A 4TO CIIOCOOGCTBYET BHEIPEHUIO Banrmx
pa3padoToK?

JI.A.: Hama kadpe1pa BBITYCKAET OAHY I'PYIITY
KKJIBIA oJl. PAKTUYECKU 3TO BBICOKOKIACCHBIE
CIIEIUAJIMCTBI, OOIAAI0INE OOIMIMPHBIMHU
3HAHHAMM U 110 HE(PTETTPOMBICTIOBO XUMUH,

U B O0JIACTH Pa3pa00TKU HEPTAHBIX U I'A30BbIX
MECTOPOXAEHUI. OHU YXOJAT B HE(PTAHBIE
KOMITAHHH HA IIPOMBIC/IBL Ha TpOM3BOACTBE OHU
BUJAT, KAK UJIYT IIPOLIECCHI, CDABHUBAIOT 34114/ THBIE
TEXHOJIOTUHU C OTEYECTBEHHBIMU, AHAJIU3UPYIOT,
BUJAT IIPEUMYIIECTBA M HEAOCTATKH, CIOCOOCTBYIOT
NPHUHATUIO PENIEHUI 110 BHEAPEHUIO TEXHOJIOT .

Bropoe HanpasjieHHUe — 3TO IPOBOANMBIE JIEKITAN
HAIIMX CIIENHUAINUCTOB B PI'Y HE(DTH 1 ra3a UMEHU
W.M. T'y6KHHA IO HAIIPABJICHUIO ITOBBIIICHUS
KBAIM(PUKALTUU U HA [IPOMBICJIAX, 1O TIPUTJIAIIEHUIO
KOMITAHUU.

BK: U B 3aK/I10U4eHHE Oeceabl THIHBIH
BOIIPOC. BbI GJ1ecTAIIe coueTaeTe HAYIHYIO
Kapbepy U IPENoJaBaATEIbCKYIO JE€ATE€IBHOCTD
C KJIACCHYECKHM K€HCKHM IIPETHAZHAYCHHUEM.
¥V Bac mpekpacHasa CEMbs, JBOE 3aMeUaATEIBHBIX
Jgered. YnrareabCKasa ayJUTOPHUA HALIETO

IIpaxkTuka B TarTHUIINHeTH
Internship in TatNIPIneft

compounds they use phrases like “smart water” or “very
smart water”. These are their favorite ones. But still this
is not a robotized process. This is a controlled process
and it is necessary to study its chemistry. Besides, there
are statistical data. Such processes have certain science
behind them; however, companies from the West

when presenting their new developments never speak
about the science behind these developments, but tell
the audience some formal things that do not reveal

the essence of the technology. Usually they show an
animation about how the technology works. We try to
work in a different manner. We create technologies for
the production sector, but still we are scientists, we have
to defend our PhD theses, therefore, publish articles in
scientific journals and make presentations at conferences.
Our research and developments are discussed by the
academic community.

CTT: What factors hamper introduction of
the technologies developed by you and your
colleagues?

L.D.: The main factor is that today large EOR projects
only start to be implemented in Russia. Some Russian
companies start feeling prepared for long-term (2-3 years)
projects. But large and a long-term project means a lot
of research. If we compare the amount of money foreign
companies invest in R&D activities with the amount
of investments made by our domestic companies, it
will explain everything. Our companies are morally
unprepared to invest a lot in research activities. But, on
the other hand, they are ready to buy quite expensive
technologies from foreign specialists. These are two sides
of one coin.

CTT: Why, do you think, the situation is like this?

L.D.: This is a psychological moment, probably, dating
back to the era of Peter I. We do like foreigners and are
skeptical about our domestic achievements.

CTT: What fosters practical implementation of
R&D done by your Chair?

L.D.: Every year one group of students graduates
from our Chair. These are top-ranked specialists who

possess extensive knowledge about oilfield chemistry P
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[leHs xuMHuKa / Chemist’s Day|

JKypHAJIA IPEUMYIIECTBEHHO MYy:KcKkaa. Kakue
coBeThI BbI ObI JATH HAIIMHM YHUTATEIAM, ITOOBI
HX CIIYTHHIIBI 3 KU3HH TOXKE PEATH30BATHCH
B upodeccun?

JILA.: Kaxx/1as1 )KEHIIMHA BBIOUPAET CBOU My Th.
S curTalo, 4TO CeMyac My>KYUHBI IPyTIUe, OHU O4€Hb
OTJIMYAIOTCS OT HAIIUX OTLOB. Halmy My>XYNHBI TOTOBBI
BOCIPHUHUMATh HAC UMEHHO K4K PABHBIX U JIAI0T HAM
BO3MOXKHOCTB OBITh PABHBIMM. JIpyras CTOpoHa — a
HACKOJIBKO OHU I'OTOBBI IIPUHATD HAC TAKUMU? U eme
OJIMH MAJIEHbKUI1 BOIIPOC: HABEPHOE, IETU BCE-TAKN
HEZOMONMYYAIOT OT PabOTAIOMIUX MAM TO, UTO OHU
JOJIKHBI OBIJIN ObI IOy YUTb.

BK: BaKHBII BOIIPOC: YTO B OOIBIIEH Mepe
CcIocoo0CcTBYET (POPMHUPOBAHUIO THIHOCTH
peOEeHKA — IMYHBIM IIPHUMEP MATEPH HIH €€
Jaug9Hoe BpeMsi? Ha MoO¥ B3I, BCE-TAKH JTHIHBIF
IIpuMep.

JI.A.: B 3TOM BBI IPaBEL []711 MEHA TPUMEPOM ObLIIA
MOst MaMa. OHA 3aHUMAJIA JOJDKHOCTD UCIIOJIHUTEIBHOI'O
JUPEKTOPA IKOIOTHIeCKOro (poHAa OAO «TatHe(dTh» U

IMOCTOSTHHO, 6bLI TAKOM MIEPHO/I, €3/I1IA B KOMAH/TUPOBKH.

OHa y4aCTBOBAJIA BO BCEX IKOJIOTMYECKUX HOBIIECTBAX,
KOTOPBIMH «TaTHEMTH» CETOAHA CJIABUTCA. BO3MOXHO,

B JIETCTBE MHE €€ BHUMAHM HE XBATAJIO, HO €€

MNPUMEP YBIEYEHHOCTH JIEJIOM J1aJI MHE OYEHDb MHOTO.

1O 6OMBIIOMY CUETY YCIIEIHASA KAPbEePA *KEHIITUHEI
3aBHCHUT OT MY>KYHHBL, KOTOPBIN PAIOM. MOM MyZK, MbI

C HUM BMECTE YUYHJIUCH B ACITHPAHTYPE, XOPOIIO ceOe
MNPEJCTABIAET MOIO PA6OTY U TOTOB K TOMY, UTO 51, OBIBAET,
IPUXOXKY JOMOM IO3KE HETO.

C ApYro CTOPOHBL, 1 9aCTO 'OBOPIO CBOUM
CTYIEHTKAM: «EC/IHM KEHINHA PA60TAET, TO My KUYMHA
6onee cobpan». YCIIENTHAA B KAPbEPE JKEHITUHA HE
JIA€T PACCNAOIATBCA MYXKUYUHAM, 4 COBPEMEHHBIE
JIEBYIIKH OYEHDb CAMOCTOSATEIBHBIE U CAMOJOCTATOYHBIE.
ITosTOMY MO¥ COBET MY KUMHAM: UM HAJIO IIPUHATD
HAC TAKMMH, KAKUMH MBI CTAJIA. [IPUHATH IOKOJIEHHE
CaAMOCTOSITEIBHBIX JKEHIIUH.

Ho roToBbl 11 MY>KYHHBI K 3TOMY? 1 BCE JI1 3KCHIITUHBI
HA 3TO IOTOBBI?

BK: DTO pTOpHYECKHE BOIIPOCHI, JIroI v
®dapuroBHa. HO HAIINM YHTATEIAM CTOUT
HaJ{ HIMH 334yMaTbcia. Boabmoe cnacu6o 3a

OTKPOBEHHBIH pa3rosop. Uycnexos! @

Bena 6eceny OnbraJluc, <BpemMs KOJXTIOOHHIa»
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and about development of oil and gas fields. They work
at oil companies in the field. In the field they observe

all the processes, compare foreign technologies with
domestic ones, analyze, see all the advantages and
disadvantages, facilitate the process of making decisions
on introduction of certain technologies.

There is also a second field of our work — lectures
delivered by our specialists at Gubkin Russian State
University of Oil and Gas within the framework of
advanced training courses, and training in the field on
the invitation of companies.

CTT: At the end of our conversation I would like
to ask you a personal question. You brilliantly
manage to combine research work, teaching
and caring for your family. You have a very good
family, two nice children. The majority of our
readers are men. What would you advise them so
that their wives manage to achieve a lot in their
profession?

L.D.: Each lady chooses her own way in life. I think that
today’s men are different; they very much differ from our
fathers. Our men are ready to perceive us as peers and
they give us an opportunity to be equal with them. On the
other hand — are they ready to accept us as peers? There
is also another important issue: children are not receiving
from their working moms all the care and attention that
they should have received.

CTT: There is an important question: what
affects the process of molding child’s personality
to a greater extent — mother’s personal example
or mother’s free time? Personally I think that it is
mother’s personal example.

L.D.: You are right. My mother was a good example
for me. She was the executive director of Tatneft’s
Environmental Foundation and she was travelling
alot. She participated in the development of all the
environmental novelties and innovations Tatneft is
currently famous for. Probably, in my childhood I missed
her care and attention, but my mom’s personal example
of dedication to her business helped me a lot. Generally
speaking, woman’s career depends on her husband or
partner. My husband, we were doing our postgraduate
course together, knows my work very well and he is ok
when sometimes I come home much later than he does.

On the other hand, I always tell my female students: “If
awoman works, then her man is much better organized”.
Women with successful career keep their men up, and
modern ladies are independent and self-sufficient. That
is why my advice to men is the following: they should
accept us as we are. Accept the generation of independent
women. But are men ready for that? Are all the women
ready for that?

CTT: These are rhetorical questions,
Ms. Davletshina. But our readers should think
about these points. Thank you very much for
frank conversation. Good luck! @

Interviewer: Olga Lis, Coiled Tubing Times Journal
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Halliburton

AHOHCHUPOBAJI ITAPTHEPCTBO

B OOJIACTU PA3PAOOTKU
HETPAJUITHOHHBIX

PECYPCOB B COTPYAHUYECTBE

c Poccurickum
T'OCYIAaPCTBEHHBIM
YHUBEPCUTETOM HE(PTHU
M ra3a UMcHU ['yOK1HA

Halliburton (NYSE: HAL) aHOHCHPOBaJI TOATIUCAHUE
COIIAIIEHUS O COTPYAHUYECTBE C Poccurickum
TOCYAAPCTBEHHBIM YHUBEPCUTETOM HE(PTU M r'a3a UMEHU
I'y6Kk1HA B 00ACTH Pa3PabOTKU HETPASUILIMOHHBIX PECYPCOB,
BKJIIOYAs OA’KEHOBCKYIO CBUTY. LIepeMOHUA NOANUCAHUA
cocrosnach 30 suBapsa 2014 roga B PI'Y nedtu mrasa.

B pamkax cornamenus komnanus Halliburton npegocrasur
CTAPIINI TEXHUYECKUH U YIIPABIECHYECKUM IIEPCOHAI AJ1s
PabOoTEI B OTPACIEBOM KOHCY/IBTATUBHOM cOBeTe PI'Y He(pTu 1
ra3a, a TAaK’Ke 6a30BbIM MATEPUAJI AJIS1 IPOTPAMMBI OOY4YEHHU A
IO Pa3pabOTKE HETPAJUITMOHHBIX 3a1aCOB B PI'Y He(pTH 1
ra3a, KOTOpPas CTAHET OCHOBOI /111 OTPACIEBOU NOATIOTOBKH
CTYIEHTOB.

Kpowme Toro, komnanusg Halliburton 6yzeT oCcyiecTBiasaTh
coTpyaHNYeCTBO C PI'Y He(TH 1 ra3a B 0671aCTU 6A30BbIX U
NPUKIAJHBIX UCCIEAOBAHUI IO PA3PA0OTKE TPASHUIIUOHHBIX
U HETPAJULIMOHHBIX PECYPCOB, OKA3bIBATh NOAAEPKKY
CTYJEHYECKUX IPOEKTOB U PEATTU3OBBIBATE BO3MOKHOCTHU B
06JIACTU HAYYHBIX UCCJIEJOBAHUN U Pa3pabOTOK C POCCUUCKUMHU
MaPTHEPAMH IO OTPACIIH.

ITo cnoBaM Bpenu Mepdu, CTapIiero BULE-IPE3NUIEHTA
xomnanuu Halliburton no passuruio 6usneca: «<Halliburton
HAIEJIEH NTPEJCTABUTD IEPEIOBBIE UJIEU B OOJIACTUA PA3PAOOTKH
HETPAJTUIMOHHBIX PECYPCOB, 4 TAKKE COBPEMEHHBIE PEIICHUS
B OOJIACTH UCCJIEJOBAHUN U PA3Pa6OTKU OA’KEHOBCKOU CBUTHI B
Poccuw».

BeICTYyIas1 C pEYBIO HA EPEMOHWH NOANUCAHUA COIVIAIEHHNS,
pexrop PT'Y HedpTu 1 raza Bukrop MapTbIHOB OTMETHII,
4TO «61arofapsa COTPyAHUYECTBY ¢ Kommanuer Halliburton,
PI'Y HepTH 1 Ia32 TONYYUT BO3MOKHOCTD IIPEIOCTABICHU S
CTYJEHTAM U OTPACIIEBOMY IEPCOHAITY PEAJIBHOI'O MUPOBOT'O
OITBITA PA3PAOOTKH HETPAJAUIIUOHHBIX PECYPCOB».

COrIacHO ONyOIMKOBAHHBIM OTYETAM, 34114ChI
HETPAJIUIMOHHBIX PECYPCOB B POCCHM HACUHUTHIBAIOT
nopsizika 680 TPIH KYOUYECKUX METPOB, BKITIOYAST CJTAHI[EBBIN
ra3, IECYaHUKUA U METAH YIOJIbHBIX IUIACTOB. KOHCTAaHTHH
IunuH, BULIe-Ipe3uJieHT koMmtanuu Halliburton B Poccun,
OTMETMUJI, YTO KoMItaHus Halliburton u HaIiTMOHaJIbHBIE
KOMITAHHH 3AUHTEPECOBAHBI B HOBBIX BBIITYCKHUKAX, UMEIOIMIAX
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Halliburton
Announces
Unconventional
Resource
Development
Partnership with
Russian State

Oil and Gas
University-Gubkin

Halliburton (NYSE: HAL) announces the
signing of a partnership agreement with Gubkin
Russian State University of Oil and Gas for the
development of unconventional resources in
Russia, including the Bazhenov shale. A signing
ceremony took place on January 30 at the
university.

As part of the agreement, Halliburton will
provide senior technical and management staff
to serve on Gubkin's Industry Advisory Boards;
as well as provide the foundation material for
Gubkin's unconventional curriculum that will
become the basis for student and industry
training.

In addition Halliburton will work with Gubkin
to explore basic applied research opportunities
in conventional and unconventional resource
development, provide assistance with student
projects, and pursue R&D opportunities with
Russian industry partners.

According to Brady Murphy, Halliburton’s
Senior Vice President of Halliburton Business
Development, “Halliburton is positioned to
provide the most recent ideas in unconventional
development as well as state-of-the-art research
and development solutions for the Bazhenov
in Russia”.

Speaking at the signing ceremony, university
Rector Viktor Martynov noted that "by
collaborating with Halliburton, Gubkin will be
able to offer students and industry personnel
real-world experience in unconventional
resource development”.

According to published reports, Russia may
hold as much as 680 trillion cubic meters of
unconventional resources, which include
gas from shale, sandstones and coal beds.
Konstantin Schilin — Halliburton Vice President
Russia, noted that Halliburton as well as local



Cneea cmoum npogeccop M.A.Cunun, nepeuiii npopexmop

no cmpamezuueckomy pazeumuio HUY PI'Y nedpmu u za3a
umenu H.M. I'yoxuna; cnpaeéa Dr. Paul Stepbenson —
pa3eumue 6u3neca u cmpamezuueckue nPoeKmvt 8 KOMNAHUYU
Halliburton. Cnreea cudoum pexmop PI'Y nedpmu u 2a3a umenu
H.M. I'yoxkuna, npogbeccop B.I. Mapmovinog, cnpasa om Hezo
Dr. Konstantin Schilin — euue-npesuoenm poccutickozo
Punuana komnanuu Halliburton

Standing at left is Professor Mikbail Silin, university Vice Rector
in charge of innovation activity and commercialization of
new developments; right is Dr. Paul Stepbhenson — Business
Development and Strategic Projects. Seated left is Rector
University Professor Viktor Martinov and right

Dr. Konstantin Schilin - VP Halliburton Russia

HEOOXOAMMBIE 3HAHUS U IIOATOTOBKY /IS PEIICHUS 33/1a4
B OOJIACTH PA3PaOOTKU OAKEHOBCKOIM CBUTHI U IPYIUX
HETPAJULIIOHHBIX PECYPCOB.

IMpogeccop M.A. CunuH, npopekTop PI'Y Hedptu 1 raza
O UHHOBAILIMOHHOMH JEATENIBHOCTU U KOMMEPLIUATIU3ALIUNU
Pa3paboTOK, OTMETHIL, YTO «OIaArofapsi COTPYIHUYECTBY C
xomnanuert Halliburton, PT'Y HedpTu 1 rasa Teneps umMeeT

BO3MOXHOCTB CO3[JAHUSI COBMECTHOM CXEMBI YCOBEPHMICHCTBOBAHU A

IIPOTrPAMMBI M YCJIOBUH OOYYEHUSI /1151 IOATOTOBKU CTY/IEHTOB,
KOTOPBIE CMOT'YT CJIENIATh 6OJIee [ICHHBII BKJIA/] B PA3BUTHE
paboTOAATEIS TTOC/IC OKOHYAHUS YHUBEPCUTETA>. ©

Cneea cmoum pexmop PI'Y nedpmu u 2a3a umenu
H.M. I'yoxkuna, npogbeccop B.I. Mapmvinog,
paoom c num Dr. Konstantin Schilin — euuye-
npesuoenm Poccuiickozo purnana KOmnanuu
Halliburton, 3a numu — Dr. Paul Stephenson,
pa3eumue 6usneca u cmpamezuueckue
npoexmaot 8 komnanuu Halliburton

Standing left is Rector University Professor Viktor
Martinov, Dr. Konstantin Schilin —

VP Halliburton Russia, on the background -

Dr. Paul Stepbenson, Business Development

and Strategic Projects

companies will require new graduates with
the requisite knowledge and training to tackle
the challenges of the Bazhenov and other
unconventional resources.

Professor Mikhail Silin — university Vice
Rector in charge of innovation activities and
commercialization of new developments noted
that "by partnering with Halliburton, Gubkin
is now in a position to create a collaborative
framework to strengthen our educational
curriculum and learning environment and to
prepare students to contribute more to their
employers upon graduation”. ©

O xomnanuu Halliburton

OcHoBanHadA B 1919 roay, kommnanus Halliburton ABisgeTcs OAHON U3 BEAYIINX MUPOBBIX CEPBUCHBIX KOMIIAHUH,
NPEJOCTABIAIONUX BECH CIIEKTP COBPEMEHHBIX TEXHOJIOTUIM U yCIIYT I HEPTEra30BON OTPACIr. KOMITAaHUSA BEJAET
JeATENBHOCTD B 80 CTPaHAX U HACYMUTBIBAET CBBIIIE 75 THICAY YEIOBEK, MPEACTABIAIOMNX 140 HAITMOHATBHOCTEMN.
IToppasaeneHys KOMOAHUM IPEJOCTABIAIOT YCIYTU U TEXHOJIOI'MYCCKHE PEIICHUS HA IPOTIKECHUH BCET'O IIEPUO/IA
IKCIUTYATAITAN MECTOPOXKICHUA: HAYMHAS C OIIPEJCICHUA MECTOHAXO0XK/ICHUS YIJIEBOJOPO/IOB, MOJETUPOBAHUA
MECTOPOXACHUSA — 10 OyPEHM s, OLIEHKH [TAPAMETPOB IUIACTA, CTPOUTENBCTBA, 3AKAHYMBAHUA CKBAKHUH U
OIITUMU3ANHU JOOBIYH. [T0IpOGHYIO MH(POPMALIHIO BBl MOMKETE HANTH Ha caiiTe komnanuu www.halliburton.com.

About Halliburton

Founded in 1919, Halliburton is one of the world’s largest providers of products and services to the energy industry.
With more than 75,000 employees, representing 140 nationalities in approximately 80 countries, the company
serves the upstream oil and gas industry throughout the lifecycle of the reservoir — from locating hydrocarbons and
managing geological data, to drilling and formation evaluation, well construction and completion, and optimizing
production through the life of the field. Visit the company’s website at www.halliburton.com.
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HedrrenpombicnoBas xummus

I MexxayHapoaHas HAy9YHO-TIPAKTUYECKAA KOH(DEPEHLINA
(IX BcepoccrmncKas HayYHO-TIPAKTHYECKAA KOH(PEPEHIIM)
«HeTernpoMBbICIOBAsI XUMUSsI» COCTOUTCsT 26 HioHs 2014 rojia B
Mockse, B PI'Y HedpTu 1 raza umenu .M. I'y6kuna (JIEeHUHCKU
MPOCIIEKT, 65).

OpraHusaTopamMyu MEPOIPUATHS BBICTYIIAIOT: MUHHUCTEPCTBO
ob6pa3oBaHus 1 Hayku Poccuiickoit deaepanuu, Poccurickuit
T'OCY/IapCTBEHHBIN YHUBEPCUTET HE(PTU U ra3a uMeHU V.M. I'yObxrHa
(HaumoHaIbHBIA UCCIEI0BATEIbCKUN YHUBEPCUTET),

HOLL dIpoMBICIOBAsI XMMUS», TEXHOIOTMYECKas IJ1aThopMa
«TexHONMOrNM JO6BIYM U UCIIOJIb30BAHMS YITIEBOJOPOAOB», HIT
«HauMOHAIbHBIA UHCTUTYT HEPTU 1 I'a32».

B KOH(pEPEHLIU IPEATIONATAETCS yIaCTHE IPEACTABUTENICH
HWU, By30B, IpEeAIPUATHIA U (DUPM, 3aHUMAIOIIUXCA PA3PA6OTKOM,
MPOU3BOACTBOM, IIOCTABKOM U IPUMEHEHUEM XMMHUYECKUX PEATEHTOB
JUISI HE(PTSHOM U I'a30BOI IPOMBIIIJIEHHOCTU HA TeppuTOpun Poccun
u crpan CHIL

VyacTHHKaM KOH(MEPEHIINH 6y/IET IPEJOCTABIEHA BO3MOKHOCTh
BBIABUTb OCHOBHBIE TEHACHIIUH B PA3BUTHU MUPOBOI'O U POCCUICKOT'O
PBIHKA XMMUYCCKUX PCATCHTOB, YCTAHOBUTH KOHTAKTDI U ITIOJIYIUTDb
HEOO6XOAMMYIO MH(POPMAITHIO O COBDEMEHHOM YPOBHE ITPOU3BO/ICTBA
U IIPUMEHEHUA XUMUYECKUX PEATE€HTOB A1 HE(PTAHOM U Ta30BOK
IIPOMBIIIJICHHOCTH.

TemaTuka KOII(I)epeIIIIHIﬂ:

* pEarcHTHI 151 Oy PEHU S, 3aKAHYMBAHUS X PEMOHTA CKBAXKIH;

* PEAreHThl ¥ TEXHOJIOIMH UX IIPUMEHEHM A B IIPOLIECCAX ITOBBIIEHH
HeMTEOTAAYU IIACTOB, MHTEHCU(MDUKALIMHN JOObIYH HEDTH;

* IIPUMEHEHNE XMMHNUYECKUX PEATEHTOB IIPU TPAHCIIOPTE HEPTU U
HEPTENPOSYKTOB;

* pa3pabOTKa U IPUMEHEHHE COBPEMEHHBIX 3AIIUTHBIX MATEPHAJIOB M
HMHIUOUTOPOB KOPPO3UHU, CONEOTIIONKEHHS U TAPA(PHUHOOTIOKEHUS
JI11 HE(PTAHOTO U ra30BOT'O O60PYAOBAHMS,

* NPHMMEHEHUE BOJOPACTBOPUMBIX IIOJIMMEPHBIX MATEPUAJIOB B
MPOLIECCAX IKCIUTYATALUH HEPTAHBIX MECTOPOXKAECHUM;

* MOBEPXHOCTHO-AKTHUBHBIC BEMIECTBA B HE(DTAHOU U I'A30BOK
IIPOMBINIIJICHHOCTH;

* 39KOJIOI'MYECKHE ACTIEKTHI IPOU3BOACTBA U IIPUMEHEHH S
XMMUYECKUX PEATEHTOB B HE(PTAHOM 1 ra30BOM IIPOMBIIIIECHHOCTH;

* MH(OPMAITMOHHOE OOECTIEYEHNE U MAPKETUHT B 00JIACTH
IIPOU3BOJCTBA U IPUMEHEHM I XUMUYECKHUX PEATEHTOB [
HEMTAHONU U I'a30BOM IPOMBIIIJIEHHOCTH.

B nporpaMmmy KOH(EPEHIIMN BXOIUT KOHKYPC Ha JIy4ITHH JIOKJ1A]]
Cpeny MOJIOABIX CIIELINAINCTOB U KOHKYPC (poTorpacduii «Kpacora
MECTOPOXKICHU .

Marepuaiel KOHPEPEHIINHU Oy/1yT OITyOIMKOBAHBI B COOPHUKE
marepuason I MexayHapoaHo (IX BcepocCHUiiCKOoit) HayYHO-
MPaKTHYECKON KOHpepeHIn «HedTenpoMbICIOBaAs XUMUS>.

s ygacTus B paboTe KOH(MEPEHLINU HYKHO JO 31 Mast
2014 roga npoUTH OHJIANH-PETUCTPALIMIO IO APECy
http://gubkinuniv.timepad.ru/event/102867/ viu IPUCIAT HA
3JIEKTPOHHEIN aJjpec KoHpepeHunn npch@gubkin.ru 3anomHeHHYIO
PEruUCTPAIIMOHHYIO hOpMY. Te3UCHI JOKIAIO0B (HE 6OIEE OTHOU
CTPAHMIIBI) UJIK CTATHIO (He 60J1e€ TPEX CTPAHUILL) HEOOXOJUMO
npucaaTh 10 31 mas 2014 roga Ha 3neKTPOHHBI aipec npch@gubkin.
ru. Marepuasisl, IpUcaaHHble nocste 31 mas 2014 rozga, a Takke
0(OPMIJICHHBIE HE B COOTBETCTBUH C TPEOOBAHUAMH, K TyOIUKAITUN
IPUHUMATBCS HE OYAYT.

INoapo6HyI0 NHMOPMAITHIO 00 YCJIOBUAX YUACTHS U PA3MEPE
OPraHU3aLIMOHHOTI'O B3HOCA MOYKHO IIOJIYYUTbh, OTIIPABUB 3aIIPOC
B OPTKOMUTET KOH(pepeHInH 1o aapecy npch@gubkin.ru.

Production Chemistry

The I International Research-to-Practice Conference
(The IX All-Russian Research-to-Practice Conference)
"Production Chemistry" will take place in Moscow on
June 26, 2014 in Gubkin Russian State University
of Oil & Gas (Leninsky Prospekt, 65)

The event will be organized by the Ministry of
Education and Science of the Russian Federation, in
Gubkin Russian State University of Oil & Gas, Production
Chemistry Research Center, Hydrocarbon Production
and Use Technologies technological platform, the
National Institute of O&G.

The conference will be attended by representatives
of the R&D institutes, universities, enterprises, firms,
engaged in development, production, supply and
application of chemical reagents for O&G industry on
the territory of Russia and CIS.

The participants of the conference had an opportunity
of revealing major trends in the development of global
and Russian markets in the development of chemical
reagents, establish contacts and receive the necessary
information about modern level of production and
application of chemical reagents in O&G industry.

The theme of the conference:
reagents for well drilling, completion and overhaul;
reagents and technologies of their application in
production enhancement and oil well stimulation.
application of chemical reagents while transportation
of oil and oil products;

¢ development and application of modern methods of
protective materials and inhibitors of corrosion, scale
and paraffin for O&G equipment;

 application of water-soluble polymer materials in

operation of oilfields;

Surfactant species in O&G industry;

* environmental aspects of production and application
of chemical reagents in O&G industry;

* information support and marketing for production
and application of chemical reagents in O&G industry.
The program of the conference includes a contest for

the best report among young specialists and a contest of

photos "Beauty of the Fields".

The materials of the conference will be published
in the collection of materials of the I International
Research-to-Practice Conference (The IX All-Russian)
Research-to-Practice Conference "Production
Chemistry".

In order to take part in the conference you have to pass
on-line registration at the address: http://gubkinuniv.
timepad.ru/event/102867/ before May 31, 2004 or
fill-in the registration form and send it to the e-mail of
the conference: npch@gubkin.ru. Please, submit the
abstracts of the reports (no more than 1 page) or articles
(no ore than 3 pages) before May 31, 2014 to the e-mail:
npch@gubkin.ru. The material submitted after the
deadline of May 31, 2014 or filed incorrectly will not be
accepted for publication.

You can receive detailed information on the conditions
of participation and the amount of the organization fee
by sending a request to the organization committee
at the address: npch@gubkin.ru.
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X1 CMELIATIN3UPOBAHHAS BbICTABKA
«HEDTb. FA3. SHEPTO - 2014»

C 12 o 14 despaina 2014 roga 8 Openoypre B CKK
«OpeHOYpPrKbE» IIPOILIA €3KETOAHAS BEICTABKA «HE(PTE.
T'a3. DHepro».

OpraHu3aToOpPaMU BEICTYIINIIU IPABUTEIBCTBO
OpeHObYPrcKot 061aCTH, MUHUCTEPCTBO
3KOHOMMYECKOT'O PA3BUTHUS, TPOMBIIIJIEHHON
MHOJIUTHKH U TOPTrOBIN OPEHOYPICKON OOIACTH,
TOproBo-NpOMBIIIEHHAS NTa1aTa OPEHOYPICKON
o6mactu 1 OO0 «YpandKCHo».

DTa BBICTABKA — IEJIOBOE MEPOIIPUATHE I'Ofld, HA
KOTOPOM CIIEITUATIUCTBI OTPACIHA OOMEHHUBAJIUCH
OIIBITOM, IPEACTABIISIA UHHOBAIIOHHBIE PA3PA00TKU
U CO37JABAJIN IEPCIIEKTUBHYIO 643y JIS1 PACHIUPEHUSA
CBOEH AEATENBHOCTH KaK B OpeHOYPICKOM PETUOHE,
TAK 1 34 €TO IIPEACTAMHU.

KonmmnyecTBO y9aCTHHUKOB BBICTABKH U3 TOJA
B TI'OJ] pacreT. Ha cerogHAmHui AEHb NTOPAKA
90 npeanpudaTnil n3 OpeHOoypPrcKo 0OIacTH,

a Taxxe 6osee 9yeM u3 30 PErMOHOB CTPAHBI
IPEACTABUIN HA OO03PEHUE OOIECTBEHHOCTU

CBOU JIOCTUKEHUS U THHOBALIMOHHBIE PA3PA0OTKH.
Cpeny 3KkcnoHEHTOB 6b111: OO0 J"a3npom

1066192 OpeHbypr», 3A0 «HITD «Hadra» (IlepMmb),

3A0 «CaparoBaHeproMamkoMniaekT», OO0 «TK
HedreTank» (MoOCKBa), BODOHEXCKNUIT MEXAHUYECKUH
3aBog-punnan OI'YIl JTKHIIL nm. H.B. XpyHuaesa» u 1p.

MUHHUCTEPCTBO 3KOHOMUYECKOT'O PA3BUTHUA,
MPOMBIIUIEHHOU ITOJIMTUKU U TOPTOBJIN
OpeHOYPrcKOM O6IACTHU B PAMKAX PEAINU3ALIUHN
06JIACTHOM TPOTIPAMMBI «DHEPTOCOEPEKEHNE U
MOBBIIIEHUE SHEPTOIPHEKTUBHOCTHU B OpEHOYPrCKOI
o6sacty Ha 2010—-2015 rogbl» IPpeACTABUIO
KOJUIEKTUBHYIO 3KCIIO3ULTHIO IPEATIPUATUI
OpeHObYPrcKoi 061aCTH, PA0OTAIOINX B chepe
IHEPIroOCOEPETAIOINX TEXHOIOI U,

12 (peBpassa COCTOANOCH TOPKECTBEHHOE
OTKPBITHE BBICTABKH, HA KOTOPOM C IIPUBETCTBEHHON
PEYBIO BEICTYITHJIN: MUHUCTP SKOHOMUYECKOTO
Pa3BUTHSL, IPOMBIIIIIICHHOH MOTUTHKU U TOPTOBIN
OpeHobyprckori obaactu B.B. BacuH, 171aBHBIN HHXXEHED
— IIEPBBIN 3AMECTUTEIb I'€HEPATIBHOI'O IUPEKTOPA
«[fagnpom go6b19a Opendbypr» A.H. Mokuiaes u
BUIIC-TIPE3U/ICHT TOPIOBO-IIPOMBINIJIEHHOM TaJ1AThI
Openobyprckori odmactu O.H. Apziees. BeicTynaromue
OTMETHJIN BAKHOCTb M HEOOXOJUMOCTB INTOJOOHOTO
MEPOMNPUSATHS, OCOOEHHO B HEIIPOCTOE JJIs1
3KOHOMUKH CTPAHBI BPEMS], U IOGIAT O APHIIN
3KCIIOHEHTOB BBICTABKU 34 IIPE/ICTABICHHBIC
WHTEPECHBIC HOBUHKHU U Pa3pabOTKH, AKTYaJIbHBIC /IS
OpeHOYypPrcKou 0671aCTU.
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3HaMEHATEIBHBIM COOBITHEM BBICTABKU CTAJIO
MMOAITUCAHNE «MeMOPaH/IyMa O B3ANMOIIOHUMAHUHU
U COTPYTHUYECTBE» MEXAY MUHICTEPCTBOM
3KOHOMHYECKOTO PA3BUTHSL, TPOMBINIJICHHON
HOJIUTHKU U TOPTOBIN OPEHOYPICKOU OONMACTH U
TOBAPHUIIECTBOM C OTPAHUYCHHOI OTBETCTBEHHOCTHIO
AstanaSolar Pecniybimuku Ka3axcTaH 1o pa3BUTHIO

COJIHEYHOU 3HEPTETUKU HA TEPPUTOPUN OPEHOYPAKbA.

B paMkax 1e10B0¥ IPOrpaMMBbl IIPOLIIN
pOdUIbHBIE MEPONPUATUA. COCTOAICS
KPYIVIBI CTON «COBPEMEHHDBIE TEXHOJIOTUU YUETA
3HEPIOPECYPCOB (IPUPOAHOIO I'a3d) B pAMKAX
PEANU3AUN 3aKOHA 06 SHEPTOCOEPEKEHUU U O
THOBBIIIIEHNUH 9HEPTETUUECKON 3(PHEKTUBHOCT I,
OPraHHU33aTOPOM KOTOPOT'O BBICTYIIUIIO
OO0 da3npom MexperuoHras OpeHoypr».
Komnanusa «M1P3-Csa3b» 1 MKEBCKUH PairO3aBO/
npoBennu CEMHUHAP JIOCTPOEHUE TIOKATIBHBIX CUCTEM
ONOBEIIEHUA NOTEHIIUAIBHO OMMACHBIX OOBEKTOB HA
pagrokaHaabHOM 060pyaoBaHnN KOP «Panuyc».

[T «<MeTpaH» COO6pPAT 3AUHTEPECOBAHHBIX
CIIENUAINCTOB HA ceMuHape «Pemenusa Emerson
Process Management JIy11 aBTOMATU3A1IUNA
MPOU3BOACTBEHHBIX IIPOLIECCOB B HE(PTETA30106bIUE 1
HedTerazonepepadoTKe».

Ournai POCCUHCKOTO rocy1apCTBEHHOI'O
YHUBEPCUTETA HEPTU M Ia3a
uM. .M. T'y6KknHa IpoBen
KPYIVIBI¥ CTOMN «MMTHHOBALIMOHHbBIE
TEXHOJIOI'MH B Pa3pabOTKe
MECTOPOXKIAECHUM, TPAHCIIOPTE U
nepepadoTKe MPUPOJHOTO ra3a
Y KOHJIEHCATa>.

Ha cuene CKK «OpeHn6ypxbs»

OBLTH IIOABCACHBI UTOI'1 TexHoOIorMm B
p26OTbI BBICTABKH Y1 COCTOAJIOCH pa3 pa 6OTKe
TOPKECCTBCHHOC HATPAXKICHHC

YY4CTHUKOB JTUIVIOMAMH
MUHHCTEPCTBA 3KOHOMHUYECKOI'O TpaHcnopTe U
Pa3BUTHSA, TPOMBIIIEHHOH nepepa60T|<e
MOJIMTUKHU U TOPT'OBJIN
OpeHObyprcrou 061aCTH 32
AKTHUBHOE YY4CTUE B BBICTABKE.
OCO6BIX HArpaj, JUIJIOMOB C
MeJaIsIMUY, ObLIN yIOCTOEHBI: OO0 «I"a31mpom Joobrua
OpeHbypr», 3A0 «CapaTOBIHEPIOMAIIKOMILICKT,
O0OO Ja3npoM MexperuoHraz OpeHoypr».
BricTaBka cTasa maomaaKoun a1
O7arOTBOPUTEIBHOM aKITUH «O6€PET B KAXKIBII JOM»,
KOTOpPasi Obl/Ia HANIPABJICHA HA IOJJCP/KKY IIPOCKTA
«Kyxyorepanus». Llenb IpoeKTa — peananu3aliys
MIPOrPAMMBI ITO COIMAJIbHON AN TAIIUU IE€TEN.
Jannas mporpamma, 6;1aroiapsi IIyoOKOMY
MMOHUMAaHHIO IPOGJIEM JIETEH, HAXOASANIUXCS B
TPYAHOM )KM3HEHHOM CUTYAIlNH, HAIIJIA TIO/I/IEPIKKY
B MUHMCTEPCTBE OOPA30BaHUA, MUHUCTEDPCTBE
KyJIBTYPBI U BHENTHUX CBA3€H, MUHUCTEPCTBE

dunuan Poccumckoro
rocyaapCTBEHHOIO
yHMBepcuTeTa HeTH

n rasa um. .M. lybkmHa
MPOBEN KPYrbil CTON
«/IHHOBaUWOHHbIE

MeCTOPOXAEHUN,

NPUPOAHOro rasa
N KOHAEHcaTa.

prHaHCOB OpeHOYPICKOI OOIACTH, A TAKIKE B
MYHHUITUTAIBHBIX OOPA30BAHHUAX.

3a BpeMs pabOThI SKCIO3ULINU €€ ITIOCETUIIO 6OJIEE
2500 yenoBex, cpeiv HuX 806,7% — CIIeITUATUCThI
orpaciu. Kaxxaplii rog BeicTaBKa «<Hed 1. ['a3. DHEPro»
JOKa3bIBACT CBOIO 9PPEKTUBHOCTD. BOJIBITMHCTBO
Y4YaCTHUKOB HE Pa3 yOEK/1AIMCh B 3HAUMMOCTHU
COOBITHUS, U KAXKABIH I'OJ] CTAPAIOTCS IPEACTABUTD
HOBBIE PA3PA60TKU BCEOOIEMY BHUMAHHIO.
MeponpuaTHUe CIOCOOCTBYET HATAKUBAHUIO
B3aUMOBBITOJJHOI'O COTPYAHHUYECTBA B HE(PTETa30BON
cdepe, u cblie 70% y4aCTHUKOB HBIHEITHEH
BBICTABKH YK€ HALIEJIEHBI HA aKTUBHYIO IIOATOTOBKY U
y4acTHe B BbICTaBKe «<HedTb. ['a3. DHepro — 2015». @
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* Gonee 3000 yyacTHWKoB Gon em u3 30 cTpaH
s 750 peneratoB KoHbEepeHLM
o Gonee 140 TexHUYecKux QoKNa)

* HoBeble noaxodbl M TEXHONOMMK NOAOEPXKaHNA * [eonorua n reopusmka
AO6bIYM ANA MECTOPOXAEHWA Ha NO3aHER * PaspabGoTka MecTopoXaeHniA W METOAL! YBENUYEHWA

cTagui paspaboTku

¢ KOMNneKkcHoe OCBOEHWE HOBLIX MeCTOpOXaeHUIA
Bocrounon Cubupw, AMana u gp.

« TpynHousBnekaembie U HETPaAULMOHHbIE 3anachl
(cnaHueBbiit ra3, TeXHONOrMM A06bLIMU MeTaHa * HobGbiva
M3 YTONbHBIX MNACTOB, a3 MMOTHLIX KoMnexTopoe, * [Npofnemsbl ocBoeHUA Wenbda U MOPCKMX
TPyAHOM3BNeKaeman HedTb, TAXenan HedTb U T.4.) MECTOPOXAEHWA

* OxpaHa Tpyaa, NPOMBILLNEHHas 1 IKkonornyeckas e Mogbop nepcoHana W KagpoEbIe pecypcbl
bezonacHoCTs

CPOK MNOJAYX PEQEPATOB MNPOUIEH O 24 ®EBPAINA 2014 TOOA

HedTeoTAauY Nnacra
* CTPOMTENLCTBO CKBaXKMH — BypeHune 1 3akaH4nsaHue
» HaszemHoe o6opyaoBaHue, CTPOUTENLCTBO M NPOEKThI

30N0TOW CNOHCOP CMNoHCOoP

Haranwa BabuHa, +7 495 937 6861, nob. 127 I
MEHEIHeR NO Npoaaxam natalia.babina@@reede i

WMpuHa Ky3neuosa, . _|‘ . r@mr b 4

OWUDEKTOD BLICTAaBEM




=
)
AV
de)
S
=
2
~
)
)
=
)
o
<
=
53]
e
)
<

PECMTOHAEHTAM bblJTN MPEAJIOXKEHbI
CNIEAQYIOWME BOMNPOCHI:

1. TIpoduns gesarenbHOCTH Bamerit
KOMITAaHUHU (HeDTEra30400bIBAIONIAS,
HePTEra3oCepBUCHAs, KOMITAHUA —
MIPOU3BOANTENL OOOPYJOBAHUS, HAYYHO-
HUCCJIEOBATEIbCKAA CTPYKTYPA, BY3, APYIOEC).

2. Kax gasHO Bl 3HaeTe xKypHaI «Bpems
KOJITIOOMHIA»?

3. «BpeMms KONTIOOMHIa» TO3UIITMOHUPYETCS
KA4K KYPHAJI O BBICOKOTEXHOJIOTUYHOM
He(PTEra30BOM CcepBHCE. I10/1 BBICOKUMU
TEXHOJOIUAMM HE(PTEra30BOI'O CEPBUCA IIPUHATO
IMOHUMATh KAK MUHUMYM KOJITIOOUHT U I'PIT.
Kaxkwue eme TeXHOIOruu HeE(PTEra30BOrO CEPBUCA
BbI 661 OTHECIN K KATETOPUH BBICOKHX?

4. O KaKMUX TEXHOJIOTUAX HEPTErA30BOIO CEPBUCA
BaM XOTEIOCH OBl TPOYECTB B J)KypHAJIE «BpeMs
KOJITIOOMHTIA»?

5. Kaxkwue BbICOKHE HE(PTECEPBUCHDBIE TEXHOJIOIUHU
UCIOIb3YIOTCA HA BameM nnpeanpusaTum’?

6. Kaxue KONMTIOGMHIOBBIC TEXHOJIOIMH HANO0IIee
BOCTPEOOBAHBI B PETHOHE (-aX) IPOBEJCHUA
paboT Bameit KoMmaHuu?

7. Kakue ynukanbHble paboTbl Bam 1 Bammm
KOJIJIETAM Y ABAJIOCh IPOBOAUTE?

8. HMurepecHa 11 Bam TEXHOJIOI U KOTTIOOMHIOBOT'O

Oypenus?

9. HMnrepecna i Bam ruiponecKOCTPyrUHAA
nepgopanus?

10. MrrepecHo mu BaM pasinanbHOE BCKPBITUE
miacra?

11. Kak, 11o Bamemy MHEHUIO, IEJIECOOOPA3HEE
JIOCTABJIATh '€OPU3UUECCKUE ITPUOOPHI B
T'OPU3OHTAJIBHBIE CKBAKUHBIL: C IIOMOIIIBIO
CKB2’)KMHHOT'O TPaKTOpa niau nnocpegcrsom F'HKT?

12. TIpnmensaeT mu Bama KoMITaHUA TEXHOJIOTUIO
I'PIT? Eciu 1a, TO Kakue Buzbl ['PIT apperTrBHBI
Ha CKBaKMHAX Bamero pernona?

13. Kakwue Texuosiornu [THIT aBasSIOTCS, IO
BameMy MHEHUIO, HAMOOJIEE AKTYAJIbHBIMUA HA
CETOJIHSIITHUM JICHB?

14. Kakue Texnonoruu [THIT 6y1yT Ha THUKe
BOCTPEOOBAHHOCTHU B Onrkarimeit (5—-10 ser)
IIEPCIIEKTUBE?

Anexcetli AOnos, pyKogooumens npoexma

T'HKT, OOO «laxep Cepauc»

1. HedrerazocepsBucHasl.

2. 3-4ropa.

3. 1Y, I'OU.

4. Pa3paboTKu B O6JIACTU TUOKUX TPYO, HOBBIC
MaTE€PHUaJIbl U TEXHOJIOI'HU U3TOTOBJICHUS 1
UCTIONMB30BaHUA I'T).

5. TH, OI13, 6ypeHue, OCBOCHUE A30THBIMU
KOMIIJIEKCAMUL.

6. OI13, ocBoeHue, mpombiBKa rmoce TTIP.

7. IlepeocHamenue 6apa6ana I'T B 3SMMHUX
YCJIOBUSIX B YUCTOM NOJIE 6€3 O60PYIOBAHUS JJ151
TIEPEMOTKH.

8. Ia.

9. [a, oueHb.
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AHKETA

«BpemeHM KONnTIoOonHra»

Coiled Tubing Times
QUESTIONNAIRE

THE FOLLOWING QUESTIONS WERE
ASKED:

1. Business profile of your Company (oil and gas
producing, oil and gas servicing, equipment
manufacturing company, research and development
company, university/institute, other variant).

2. How long have you known Coiled Tubing Times
Journal?

3. Coiled Tubing Times positions itself as a Journal
about high-tech oil and gas service. High-tech oil
and gas service technologies include at least coiled
tubing and hydraulic fracturing technologies. What
else can be considered as high-tech oil and gas
service technologies?

4. About which oil and gas service technologies would
you like to read in Coiled Tubing Times Journal?

5. Which high-tech oilfield service technologies are
used in your Company?

6. Which coiled tubing technologies are in demand
within the area of your Company’s activity?

7. Were there any unique operations that you and your
colleagues managed to perform?

8. Areyouinterested in coiled tubing drilling
technology?

9. Areyouinterested in hydraulic jet perforation
technology?

10. Are you interested in radial drilling technology?

11. In your opinion, what is the rational technique of
logging tools conveyance into horizontal wells: with
the use of downhole tractors or coiled tubing?

12. Does your Company use hydraulic fracturing
technology? If the answer is yes, which hydraulic
fracturing types are effective in your region?

13. In your opinion, which EOR technologies are of vital
importance today?

14. Which EOR technologies will be in demand in the
near term (5-10 years)?

Aleksey Ablov, Head of Coiled Tubing Project,

Packer Service, LLC

1. Oiland gas service.

2. For 3—4 years.

3. Well logging and flow testing operations.

4. About developments in the sphere of coiled tubing,
including new materials and technologies for CT
manufacturing and application.

5. Flow testing operations, bottomhole zone
treatments, nitrogen lift.

6. Bottomhole zone treatments, post-frac cleanouts,
well completion.



10. HeT, oueHb.

11. 50% 1a 50%. Bce 3aBUCUT OT KOHKPETHBIX YCIIOBUM
Y CKBAXKUHBL

12. Ia. B 30H€ paboTHI Hamero komiiekca OI13
(xucnorHbr I'PIT) n necyansie I'PIT (KI'PIT u I'PIT).

13. THKT, I'PIT, [N, OI13.

14. D xe.

Amumpuii Kasarvuyx, unicenep-mexnonoe,
340 «BBT-Bocmok»
HedrerazocepBucHas.
3ropa.
I'"IC, 6ypeHune GOKOBBIX CTBOJIOB.
Bypenne 60KOBBIX CTBOJIOB € npuMeHeHueM 'HKT.

ORI

I'NC, ouncTtka ckBaKuHbI OT ACITO,
(ppe3epOBaAHNE MHOTOCTAJUUHBIX KOMIIOHOBOK
a1 PTL

7. Bupeokaporax c npuMeHeHuem 'HKT.
8. OueHb.

9. Her.

10. a.

11. TTocpeacrtsom 'HKT.

12. Her.

13. T'PT1, KUCJIOTHBIE OOPAOOTKHU.

14.TPIL.

Hean Kaumanos, HaualsHuK ynpaeienus
snympucksancunnolx paoom, OAO «<HOBATIK»
1. HedrerazonooOpiBaromas.

2. C2009ropa.

3. Hosrele Texnonorum [THII, nccnemosanue
CKBakMH ¢ npumenenuem 'HKT.

4. HINpOKUI CIIEKTP TEXHOJIOTUIL, OCOOEHHO OIIBIT,
Hapa6OTAHHBIA IPYTUMH KOMITAHHUAMH, B TOM
4HCIIe 32PYOCKHBIMU.

5. T'PITu MI'PIT; uccnepoBanus Ha THKT ¢ kabenem;
HUCCJIEJOBAHUA CKBA’KUHHBIM TPAKTOPOM.

6. TIpOMBIBKA CKBAKWH, X OCBOCHHE,
UCCJIEJOBAHUE; PA30YPHUBAHUE CEJET U IIAPOB
nocse MI'PIT; mukBuans ruipaTHBIX
NPOOOK HA CKBAXKUHAX C ABII/I; nccienopaHue
TOPHU30HTAIBHBIX CKBAXKHUH C OTXO/IOM JIO 3,5 KM.

7. OCBOOOXJEHNE MHCTPYMEHTA B TOPU3OHTAIIBHON
CKBAKUHE TIYOHHOM 605ee 6000 M.

8. Ha.

9. Ha. OCcHOBHAas IPOOGIEMA HEIIPUMEHEHU S —
BBICOKME PACLIEHKHU.

10. Ja. TOJIBKO HA KAPOOHATHBIX KOJIJIEKTOPAX.

11. C IOMOIIBIO CKBAXKWHHOT'O TPAKTOPA —

Ha ckBaXMHaX cBbinie 4000 m; Ha THKT —
20 11y6rHbl 4000—-4500 M.

12. MT'PIL

13. MI'PIT Ha ra30BBIX CKBAKHMHAX ¢ ABIT/T
(Aa4MMOBCKHME OTIIOKEHUS).

14. 3ape3ky 60KOBBIX CTBOJIOB C IPUMEHEHHUEM
I'HKT — 300—-400 m.

Pycmam Xacanuun, 2a1aénslii cneuuaiucm,
00O da3npom negpmo HTI]»
1. Hay4Ho-ucciegoBaTeNbCKas CTPYKTypa.
2. Suner.

7. Spooling of CT in the field under winter conditions
with no proper equipment.

8. Yes.

9. Yes, I'm very interested.

10. No, I'm not.

11. “Fifty-fifty”. All depends on the given conditions and
well type.

12. Yes. In our region the effective types are acid
fracturing and conventional hydraulic fracturing
(with proppant utilization).

13. CT technologies, hydraulic fracturing, flow testing
operations and bottomhole zone treatments.

14. The same.

Dmitriy Kovalchuk, Process Engineer,
BVT-Vostok, CJSC
Oil and gas service.
For 3 years.
Well logging and sidetracking operations.
Sidetracking with CT application.

AWV N =

Well logging, milling of multi-stage hydraulic
fracturing assemblies, removal of asphalt, resin
and paraffin deposits.

7. Well video logging with CT application.

8. Yes, I'm very interested.

9. No.

10. Yes.

11. With the use of coiled tubing.

12. No.

13. Hydraulic fracturing and acid treatments.

14. Hydraulic fracturing.

Ivan Kashtanov, Head of Well Intervention

Department, NOVATEK, JSC

1. Oiland gas producing.

2. Since 20009.

3. New EOR technologies, CT well logging.

4. About various technologies. In particular, about
field experience gained by both Russian and foreign
companies.

5. Hydraulic fracturing and multi-stage fracturing;

CT well logging on e-line; well logging with
downbhole tractor utilization.

6. Well cleanouts, flow testing, logging operations;
milling of seats and balls after multi-stage fracturing;
removal of hydrate plugs in the wells with abnormally
high reservoir pressure (AHRP); well logging in
horizontal wells with reaches up to 11,500 ft.

7. Unfreezing of a downhole tool that stuck in a
horizontal well deeper than 19,685 ft.

8. Yes.

9. Yes. The main reason of non-use is its high cost.

10. Yes. But only in carbonate reservoirs.

11. If the well is deeper than 13,000 ft, a downhole
tractor should be used. CT should be used in wells
not deeper that 13,000—-14,800 ft.

12. Multi-stage hydraulic fracturing.

13. Multi-stage hydraulic fracturing in gas wells with
AHRP (Achimovsky deposits).

14. Sidetracking with CT application (the length of

sidetracks is 1,000—1,300 ft). 2
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3. BomousonsiiuoHHbIE PAOOTHL

4. Teodu3uKa IS TOPUZOHTATBHBIX CKBAKUH.

5. Kousrro6unr, 'PIT, KPC.

6. Pasz6ypusanue noptoB MCIPIL; ocBocHHE
TOPU3OHTAIBHBIX CKBAJKUH.

7. Muorocrynen4arsivi IPIT.

8. Ia.

9. Ha.

10. Her.

11. THKT.

12. a.

13. -

14. TPI1, CKO.

Cepzeii HOBUKO08, 3amecmument HauaalbHUuKa

ynpaeaenusn pazgumusn ousneca,

00O «Dpax Jocem-Boaza»

1. HedrerazocepBucHasi, MPOU3BOANUTEID
OO60PYIOBAHUSL.

2. lromu.

3. Bce TexHoIoruy, NpeiCTaBleHHbIE Ha
14-11 MexxyHapOAHOU KOH(DEPEHITUH
«KOJITIOOMHT OBBIE TEXHOJIOTUU U
BHYTPUCKBAKUHHBIE PA6OTHI», UMEIOT IICHHOCTD
u byayuiee.

TK-I'AK 11 BOTHOBAsI TEXHOJIOT .

Ny A~

Onpepenenne ncTouHuKa MK/I 1 mnkBrganus
MK/,

8. Ia.

9. Ha.

10. da.
11. THKT HajexHEE, HO U TPAKTOP XOPOIL.
12.TPII — 3TO TEXHOIOTUYECKOE TIPECTYIIEHUE!
13. 32 BOJTHOBOM TEXHOJIOTUEH — OyylIee.

14. -

Apmem Banabanos, zenepanvhsiii oupexmop,

00O <«Topzoeslit 0om «Yparmpyomaur»

1. IIpousBoauTeb O60PYAOBAHMSL.

2. JaBHO.

3 -

4. 1lenruKOM U IOJTHOCTBIO MOJIaraloCh Ha
PpOPECCUOHATNZM PAOOTHUKOB PEIAKIINHN
B BBIOOPE TEM /1151 )KYPHAJIA.

o v

7. BBI3OB IPUTOKA U3 IUIACTA, HOPMAIU3AL U
326051, pacTEIJICHUE NTapa(HUHOBBIX IIPOOOK,
¢ppeseposanue HKT, oopeska HKT.

8. -

9 -

10. -

11. —

12. -

13. -

14. -

Oanez Boun, 3amecmumens 2enepanbHozo

ouperxmopa no zeoaozuu, OO0 «Ppar dncem-
Bonza»
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Rustam Hasanshin, Chief Specialist, Gazprom
neft NIC, LLC
Scientific and research structure.
For 5 years.
Water shutoff operations.
About well logging in horizontal wells.
Coiled tubing, hydraulic fracturing, well workover.
Milling of multi-stage fracturing ports; completion
of horizontal wells.
7. Multi-stage hydraulic fracturing.
8. Yes.
9. Yes.
10. No.
11. Coiled tubing.
12. Yes.
13. -
14. Hydraulic fracturing, acid treatments.

S e o

Sergey Novikov, Deputy Head, Business

Development Department, Frac Jet-Volga, LLC

1. Oil & gas service and equipment manufacturing
company.

2. For 1year.

3. All technologies presented at the 14" International
Coiled Tubing and Well Intervention Conference are
of great importance and potential.

4. -

5. Wave technologies and three-component geo-
acoustic logging.

6. —

7. Identification of between casing pressure source
and its elimination.

8. Yes.

9. Yes.

10. Yes.

11. CT is more reliable, but downhole tractor is good
aswell.

12. Hydraulic fracturing is a technological crime!

13. The future is in the wave technology.

14. -

Artem Balabanov, General Manager,
Uraltrubmash Trading House, LLC
1. Equipment manufacturing company.
2. Foralongtime.
3. -
4. Tcompletely rely on competency of the editorial
staff in that question.

S w

7. Well stimulation, bottomhole cleaning, thawing of
paraffin plugs, cutting/milling of production tubing.
8. -
9 -
10. -
11. -
12. -
13. -
14. -

Oleg Voin, Deputy General Director, Geology,
Frac Jet-Volga, LLC



23
=
<
1. HedrerasoceppucHas. 1. Oiland gas service. Z
2. 3ropxa. 2. For 3years. %
3. Tenemerpus. 3. Telemetry. —
=
4. — 4. - [9p)
5. KonTioOuHT. 5. Coiled tubing. g
6. OCBOEHHE CKBAKHH. 6. Well completion. O
7. = 7. - 9p)
8. Ia. 8. Yes. E
9. Ha. 9. Yes. —
10. [Ja, eciu 6yZIeT Ka4ECTBEHHOE OOOPYAOBAHHE. 10. Yes, if there will be the corresponding high-quality S
11. B 3aBUCUMOCTH OT 3aJa4H. equipment. Z,
12.Her. 11. It depends on the task to be solved. C’E
13.TPIL 12. No. =)
14. TPIL 13. Hydraulic fracturing, =
14. Hydraulic fracturing, a
Muxaun FOmxos, oupexmop, =
340 <HHK-Cepauc» Mikbail Yusbkov, Director, INK-Service, GJSC 5
1. HedrerazocepBrucHas 1. Oiland gas service. )
2. C2011 roaa. 2. Since 2011.
3. - 3 -
4. THC na I'HKT, aBapurineie pa6oTbl Ha THKT, 4. CT well logging, CT emergency operations, well

ocBoenue CKBaKUH Ha THKT. completions with CT application.

5. O60 BCEX HOBBIX TEXHOJIOTUAX. 5. About all new technologies.
6. Komro6uur, IPIT, MI'PI. 6. Coiled tubing, hydraulic fracturing, multi-stage
7. = fracturing.
8. TIoka O6BIYHBIE PAOOTHI. 7. =
9. Ha. 8. We have performed just common operations so far.
10. Ia. 9. Yes.
11. a. 10. Yes.
12.THKT. 11. Yes.
13. 1a. Muoroctaautiaoie ['PTT. 12. Coiled tubing,
14. — 13. Yes. Multi-stage hydraulic fracturing.
15. - 14. -
15. -
Anexcandp beiicenog, cneyuaaucm,
00O «Texnocmpoiirusunz» Alexander Beysenov, specialist,
1. MuBectunym/JIN3uHr. Technostroyleasing, LLC
2. Oxoro 2 nier. 1. Investments/Leasing.
3. Bce OCHOBHBIE TEXHOJIOI'UH B JAHHOU cepe. 2. For about 2 years.
4. O6 OCHOBHBIX TEHJICHITHIX PA3BUTHUA (T.K. I 3. Allmain CT technologies.
SIBJISIIOCH ITPE/ICTABUTEIIEM OIIPEICTIEHHOMN 4. About main development trends (since I represent a
OTpacin). specific sector).
5 - 5 -
6. — 6. —
7. - 7. =
8. Ma. 1 u3ydeHus ¥ IOHUMAHUSL. 8. Yes. For studying and understanding,.
9. Ha./lnst oOmero 3HaHus. 9. Yes. For common knowledge.
10. Ja. 17151 OO1Iero HOHMMaHMSI. 10. Yes. For general idea.
11. BBICTPO U CBOEBPEMEHHO. VICXO/5 U3 3TOTO 11. The conveyance should be quick and timely.
BBIOUPATH CIIOCOO JOCTABKH. That’s the main criterion for choosing,
12. - 12.—
13. - 13. -
14. - 14. -

Maxcum Toxapes, 3amecmumens Maksim Tokarev, Deputy General Director,
zenePansHozo oupexmopa no Pa3eumuio Business Development, Calfrac Well Services
ousneca, Calfrac Well Services 1. Oil and gas service.

1. HedrerazocepBrucHas. 2. For 3 years.

2. 3roxa. 3. —

3. - 4. About multi-stage fracturing with CT application

4. TIposeneHue MHOToCTaauHHbIX ['PIT c THKT. 5. Coiled tubing and hydraulic fracturing,

5. THKT uTPIL 4 6. Well completion and cleanout, milling of balls/seats P
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6. TIpOMBIBKA M OCBOCHUE CKBAJKUH, Pa36ypPHUBAHUC
mapos/ceaeit nociae MCTPIT, reopusndeckue
pa6oTsl Ha THKT.

7. -

8. Ia.

9. [Ha.

10. a.

11. THKT.

12. a. Tpagunmonusie I'PIT, MCI'PIT, kucnotHsie I'PIT.

13.TPIT.
14. TexXHOIOTUH [T PA3PAOOTKH HETPAJAUITUOHHBIX
3aJIEKEN (CIAHIIBL, OA’KEHOBCKAS CBUTA).

FOpuii IlImaxos, HauaibHuK omoeia
paspabomxu mexnuueckux cpeocma,
OO0O «HIIII «PocTDKmexnoanozuu»
1. IIpousBoguTeIb O60OPYAOBAHMSL.
S JeT.
I'"C, pe3ka HKT.

© N OV A N

Ja.

9. Ha.

10. a.

11. TTocpeacrtsom 'HKT.
12. -

13. TPIT, «Typ60o€p.
14. T'PIL

Aunap Illasanues, 6e0yuiuti cneyuaiucm-
cynepeaaiizep no ITHII, OAO «Tomcknedpmos-BHK»
HedrerazogobuiBaronias.

V3Ha1 HEJaBHO.

Bce kucioTHbie 00pabOTKU B CKBAXKUHE.

Bcé€ o I'PIT m ITHIL

I'®P, T'PIT, CKO.

Ouncrka 1311 nocne T'PIT c npumenenuem F’HKT.

BBIMBIB ITPOIIIAHTA IEHHBIMU TEXHOJIOIUAMHA

HA XECTKOM TPYOE C UCTIONb30BAHHUEM A30THO-

KOMIIPECCOPHBIX CTAHLIUI IPOU3BOACTBA

V(PHUMCKOro KOMIIPECCOPHOTO 3aBOA.

8. Ja.

9. Jla.

10. Ja.

11. C nomompio 'HKT.

12. Ia. Bopueiti I'PIT u MEOrOCTanuiiHbk (OITH).

13. CKO, IEHHO-KHCJIOTHBIE OOPA6OTKH,
BBIPABHUBAHUE MPOMUIIA IPUEMUCTOCTH

N OV AW =

HATHETATC/JIbHBIX CKBAKHMH I'€JICBBIMHX CUCTECMAMMU.

14. OcBoeHnne CKBAKUH MHEPTHBIMU I'd3aMHU (A30T) C
BBIBOJIOM HAa JICTIPECCHM.

PEJAKITUA BJIATOJAPUT YYACTHUKOB OITPOCA!

Joporue yurareau! Baiie ygacrue B ompoce
IIOMOKET KYPHATY «<BpeMsa KOTTIOOMHIa» CTATh
00JIee HHTEPECHBIM H IIOJIE3HBIM. BEIpe:KkbTe,
IIO>KATYHICTA, AHKETY, 3AII0JTHUTE €€, OTCKAHHPYyHTe
M IPHNLTHTE [0 agpecy Cttimes@cttimes.org uiIn
halina.bulyka@cttimes.org
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after multi-stage fracturing, CT well logging.

7. -

8. Yes.

9. Yes.

10. Yes.

11. Coiled tubing.

12. Yes. Conventional hydraulic fracturing, acid
fracturing, multi-stage fracturing.

13. Hydraulic fracturing,

14. Technologies for unconventional deposits (shale
rocks, Bazhenov formations) development.

Yuriy Shtakbov, Head of Technological Tools
Development, NPP RosTEKtechnologies, LLC
Equipment manufacturing company.

For 5 years.
Well logging, tubing cutting operations.

00NV AW e
|

. Yes.
10. Yes.
11. With the use of coiled tubing.
12.—
13. Hydraulic fracturing, “Turbo-pig”.
14. Hydraulic fracturing.

Dinar Shavaliev, Lead Expert-Supervisor, EOR,

Tomskneft-VNK, JSC

Oil and gas producing,.

I have just discovered your Journal.

All acid treatments.

Everything about EOR and hydraulic fracturing.

Geophysical operations, hydraulic fracturing, acid

treatments.

Post-frac bottomhole formation zone treatments

with CT application.

7. Proppant removal with foam technologies
application and utilization of nitrogen units
manufactured by Ufimskiy compressor factory.

8. Yes.

9. Yes.

10. Yes.

11. With coiled tubing utilization.

12. Yes. Conventional hydraulic fracturing and multi-
stage fracturing (pilot testing).

13. Acid treatments, foam-acid treatments,
conformance control of injection wells with the use
of gel systems.

14. Bringing well into production with application
of inactive gases (nitrogen) in underbalanced
conditions.
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THE EDITORS WOULD LIKE TO THANK OUR RESPONDERS!

Dear readers! Your feedback will help Coiled Tubing
Times Journal to be more useful and interesting for
you. Please, kindly fill in the questionnaire, cut it out,
scan and send either to cttimes@cttimes.org or
halina.bulyka@cttimes.org



Coiled/tubing

Joporue 1py3b:a! BPEMSA KOMTIOBWHIA Im 6 S

KypHanx <BpeMst KOTITIOOHHTI'a» MIPOCHUT Bac 0OTBETHTH HAa HECKOJIBKO BOIIPOCOB

1. PHN.O.

2. Kommanusa/opranusanys

3. JIO/KHOCTD

4. IIpodunb AeATENBHOCTH KOMIIAHUHN (HEPTETra3000bIBAIOIA,

HEPTETra30CEPBUCHA, KOMIIAHHUA — IIPOUZBOJUTEb OOOPYAOBAHMA, HAYYHO-
UCCJIEIOBATEIbCKAA CTPYKTIYPA, BY3) (Hyxcroe noduepriyms) Jpyroe

5. Kaxk gaBHO Bbl 3HaeTe )XypHaI «BpeMs KOITIOOMHI'a»?

6. Kaxk 6561 Bbl OIIEHIWIU €10 CO/IEPKAHUE 10 5-6aJUTBHOI IITKAJIEe?

7. Tlomoraer i1 )KypHaJI BaMm B IpO(PECCUOHAIBHOM AEATENBHOCTU?

: 8. «Bpems KONTIOOMHIA» TTIO3UITMOHUPYETCS KAK )KyPHAJI O BBICOKOTEXHOJIOTUYHOM
. HedTerasoBom cepauce. I1o7 BBICOKMMU TEXHOIOTUAMHN HE(PTEra30BOI'O CEPBUCA
. IIPUHATO IOHUMATh KAK MUHUMYM KOJITIOOMHT U ['PIT. Kakue eme TeXHONI0rnmn

: HEPTEra30BOro CEPBUCA Bbl GBI OTHEC/IN K KATETOPUH BBICOKHX?

9. O KaKUX TEXHOJIOTHSIX HEPTETa30BOI'0O CepBHCA BaM XOTEI0Ch 6B IPOYECTh
B JKypHaJe «BpeMst KOMTIOOMHTA»?

10. Kaxkue BbICOKME HE(PTECEPBUCHDIE TEXHOJIOTUU UCIIONb3YIOTCA HA Bammem
IPEATIPUATUN?

11. Kakne KOnTIOOMHIOBbIE TEXHOJIOTUU HANOO0JIEE BOCTPEOOBAHBI B PETMOHE (-aX)
IIPOBEAECHUSA PA0OT Bameil KOMImaHumu?
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12. Kakue yHUKaIbHBIE pa60THI BaM 1 Bammm KOJuIeram yJ1aBaaoCch IPOBOAUTD?

13. MaTepecHa mm BaMm TEXHOIOTUA KOITIOOMHIOBOI'O OYPEHUA?

14. UaTepecHa 11 BaMm ruiponeckocTpyiiHas nepdopanus?

15. UuTepecHo i1 BaM pananbHOE BCKPBITUE IUIACTA?

16. Kak, o Bariemy MHEHHIO, I1€7IECOOOPA3HEE JOCTABIATH I'eO(PU3NIECKUE TTPUOOPDI
B TOPU3OHTAIBHBIE CKBA’KUHBL: C [IOMOIIBIO CKBAKMHHOTO TPAKTOPA WU
nocpeacrsom 'HKT?

17. Ilpumensier au Bamra komranus TexHosaoruto I'PIT? Ecinu ga, To kakue Buabl [PIT
3(PPEKTUBHBI HA CKBAXKMHAX Bamero peruona?

18. Kakue Texnonoruu ITHIT aBiasaioTcs, 110 BameMy MHEHHIO, HAUOOJIEE AKTYaIbHBIMU
Ha CETOOHSIITHUM IEHb?

19. Kakue Texnonoruu ITHIT 6yayT Ha TMKE BOCTPEOOBAHHOCTH B OJIMIKAMIIIEI
(5—-10 ner) nepcuexTuse?

20. Xorenu 6b1 Bp HOJI})/anb €KEHE/ICTIbHYIO HOBOCTHYIO PACCBUIKY C CAlTa
www.cttimes.org:

21. Eciy Bel OTBETWIN HOJIOKUTEIBHO, TO YKAKUTE, IOKATYUCTA, CBOM AJIEKTPOHHBIA
azpec.

Crmacu60, 9TO HAILTH BPEeMsI /IJIs1 OTBETA HA HAIITH BOIIPOCHI!
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Russian Oil&Gas Industry Week

ALINMQHATTBHBLIN
IEOCTEFASOBbIV
CDOPVM 22-24 oktabpa 2014

LenTp mexnyHapoaHoW TOProgn

BCTHO C Hepe

aCerofHa DOCCHICKMA HedTerasosmi CeKTOp CTOMT HA NOPONe HOBMX BLIZCBOB W nepemed. Heolxogwmo oBCyMOaTh BONPOCH, CHASAMHME C
NPHBNEYEHHWEM WHBECTHLUWA B Hf'leE'I'ﬁiDBy'NJ OTPACAE CTRAHE, GUCKANGHOR NONWUTHKOR B 3TOA CII)'E'FJE'. BOCNPOMIBOACTEOM MWHEDANBHO-CHIPbLERON
Gazwl, pAZEMTHEM PHHOYHOA MHOPACTRYETYDSE, EHEAPEHHEM MHHOBALMOHHEYX TEXHOMNOMAR 1 HOBEALLIWX TEXHHUYECHMX pa3paboToKs.

A.B. Aeoproewy, 3amectuTens Npepcengarenn Npaenrenscrea Poccwickon Degepayui

«Pone HedTErazoeoro CEKTOPa B POCCHACKDA IKOHOMKKE NPORONAIET OCTABATECR BRCOKDA, [onA Hedrerazoesx qoxonoe 8 onpwere PO e 2012 ropy
COCTaBMNA NoYTH 50 %. 3a 12 net gobuiva HedTi B Pocckn Boipocna Gonee yem g 1,5 pasa, yto COOTBETCTEYET YPORHID SO0BIYM NDHMEDHO B 4 MAH
Gappensd vedmw B CyTrM, CeronHa POCCHA CTaNa MUPOBEM NMAEROM No obbemy AOGHIYM HEGTH M 33HMMIET WeCToS MECTD NG 3anacam, AobuBan
Kam bR BOCHMOR Bappent Hed™ B Mupes.

A.B. Hoear, MuHucTp anepretuim Poccwickon Depepauynn

«fl HAQEKCE, YTO HE TONLKD EXeroqHsE DopyYM, HO W HAWA NOCTOAHHAA paboTa B mexGopyMHER Nepuog ByneT ABNATECA 3aN0N0M XOPOWWE Pe3YNETATOR,
YEMEWHOND PAIBATHA HEGTETAZ0BOMND KOMINEKCE M HALERHOMD NOIHUMOHMPOBAHKUA TIK B rnobantHON IKOHOMHKES,

AH. Woxws, NpeangedT PCAN

aMonaras, uto nposegenne HaywoxansHoro Hedrerasosoro Topyma Gyaet cnocobcTEOBATE YRPEMNEHWID COTRYAHAHNECTEA MEXTY NPE0CTABHTENAMA
OpraHos roCylapcTBEHHON BNAcTH M GuzHeca, NOIBOANT YTOUHWTE NEPLNERTHER WHHOBAUMOHHOMD pPazBATHA OTEYECTBEHHOMD TONNWEHO-
IHEPrETHMECKOND KOMMNEKCas,

C.H. Kareapun, Npezngent Toprogo-nposMeiwneHHon nanats Poconickoi Degepaywin

«[MapHble 3a0aun — 310 MPeKTURHDE WCNONLI0EAHKME HEAP W MBHEKTHBHOCTL paloTw camoro HedTerazoeoro Komnnekca, CTRYKTYRHWE pedopmil, =
nposegédHee 8 HIK 8 90-x rogax npownoro seka, 8 Havane 2000-x panw ceoW nnogs. KOMNNEKS IHAST, 4TO TAKOE KOHKYPEHLUWA M CEAMaC nepen '1-'
HEGTAHMKAMH H raz0BHKIMH CTOAT BONPOCH TEXHONOMAYECKOND NepeEoOpRyHEHAS, .
K. K. Wadpanuk, Npegcegatens Coseta Comaa HedTerazonpombiwunensmukos Poccum ‘1

sHeobxoqumo CHOpMUPOBATE PErYNMPYIOWME MEXAHWIME NOBHIWEHKA IHEPrOHPEKTHEHOCTH MOCYARPCTEEHHLIX KOMNAHWA M WX OTBETCTEEHHOCTE, Ha
JAKOHOQATENEHOM YROBHE YETKO YCTAHOBHTE NPMHLUMME ¥ METOOM GOPMADOBAHWA NONKUTHEM JHERrOCOepeXEHMA B rOCYJAPCTEEHHBX KOMNAHWAX,
CTPYKTYRY W COOEPHAHWE ITOR NONWTHEW, SYHKLMA W 33034, PELAEMED TOCYIAPCTEEHHEIMN KOMNIHWAMME,

M.H. 3asanbHpia, 3amecTuTens npegoegatens Kosmumera MocygapcrsenHoi dymol no snepretise, Npesngent Poccnckoro razosoro obuecrsa

MNoapoGHocTy Ha caitte www.oilandgasforum.ru w no Tenedony «ropavei nuHum» 8-800-333-05-15
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Koeanvuyx, uriceHep-mexHonioe
340 «BBT-BOCmoK».
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8 0OpopMAeHUL OONIONCKU HOMEDA.

TTooenumecs Kpacomoii Mecmoporicoerull,
Ha KomopwuLx pabomaeme Bo.!
Ipucosinatime gpomozpagpuis no aopecy
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Photography courtesy

of Dmitry Kovalchuk. He is

an engineering technologist ait
BVT-VOSTOK ZAO. His pictures
were used, for the cover of the issue.

Share The Beauty of Oilfields that you develop.
Send us photos to the adcdress:
cttimes@cttimes.org
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«llinomGepixen KOMMepLUaNu3MpyeT HOBYIO YyCIyry
Nno BbifieNIeHMIO FPaHML, MHOrOCNIOMHbIX NJIACcTOB

omraHus «LLinombepxe» 0ObsBMMNa O MPOABUXKEHNN Ha PbIHOK CBOEM HOBOW ycryri PeriScope HD
MO BblAENEHWNIO TPaHMLL, MHOTOCMOMHbIX NIacToB. HoBasi TEXHOMOrMs TOYHO OMpPefenseT rpaHuLLy
MHOTOCOVHBbIX MAACTOB, OPUEHTALMIO COCEAHMX CII0EB W MOMOXEHME FPaHKLbl MIacToBOro dronaa,
YTO MO3BOJISIET OKA3bIBATb YC/YT MO Pa3MELLEHMIO CKBAXKMH B KAPOOHATHbIX 1 TEPPUrEHHbIX MiacTax Ha Bbl-

Domo slb.com

co4anLLem ypoBHe.

«[Mpn paboTe co CNOXHLIMU, TOHKOCTIOUCTBIMU U PacHIEHEHHBIMI MACTaMM reodn3nKaM BaxkKHO Pa3MECTUTb CKBaXMHbI B Hau-
Donee NpoayKTUBHbBIX HAaCTAX KOMEKTOPHbIX CJI0eB, — oTMeTUN CTuB KaydMaH, npesvaeHT nogpasaeneHus Drilling & Measurements
komnaHum «LLintombepske». — TexHonorus PeriScope HD No3BosisieT KNeHTaM BbIbMpaTh ONTYMasbHY TPAEKTOPUIO CTBOSIA CKBAXKMHDI
B paMKax Komnnektopa Ans yBennyeHuns o6bemoB J00bIYM».

Ycnyra PeriScope HD mncnonb3yeT KOMOVHaLMIO MHBEPCUOHHBIX MOLENEN U LOMOMHUTENbHbBIX a31UMyTallbHbIX M3MEPEHUN
Lns obecrneyeHVs TOYHOrO OMNpefeneHns rpaHuL, MHOTOCIOMHBIX MAacToB, HTO CMOCODOCTBYET NPaBUIbHOMY Pa3MeLLeHuio
CKBa>XWH. TeXHOMOrus onpefeneHns MHOrOCIOMHbIX MacTOB B PeXMnMe peanbHOro BPeMEHW OAeT nyyllee NOHMMaHWe TOro,
KaK 0CaX[4anuch 3TM NpoayKTUBHbIE MacTbl. ITO AaeT reor3rKaM BOIMOXHOCTb pa3MeLLath OyayLime CKBaXMHbI TakM 06pa3oM,
4TOObI 3TO MOMIOXKMTENIBHO CKa3blBaNOCh Ha 0ObeMax LOObIHMN.

Ycnyra PeriScope HD npoLuna nonesble UCMbITaHWA Ha MECTOPOXAEHNAX BavxkHero BocToka, EBponbl, A3uu 1 KOxxHOM AMepuKu,
a Tak>Xe B TOHKOCIIOMCTbIX KosnekTtopax CeBepHolt AMepuki. HOBMHKa lokasara CBOK CMOCOBHOCTb TOYHO OnpeaensTh rpaHuLb
MI1acTOB KaK MNP UCTONb30BaHNM MPOBOASLLMX, TaK M BbICOKOOMHbIX OYpOBbIX PACTBOPOB.

B ABCTpanuu KIMEeHT MiaH1poBan NpobypuTh CKBaXWHY B NMpefenax 3 METPOB M0 BEPTUKASIM OT KPOB/IM M1acTa, a Tak>Ke onpefe-
JIUTb FPaHKLLbI MEeCHaHbIX KaHAMOB, KOTOPbIE NMepecekany NPoayKTUBHBIV NiacT. Ycnyra PeriScope HD npegocTtaBuna MHopMaLmio o
rpaHunLLax NnacTa, KoTopas Aana BO3MOXHOCTb Pa3MECTUTh APEHAXHYIO CKBaXMHY B MpeAenax 2-MeTpoBon 0bnactu (peys naet oo
WCTUHHOW FyBMHE Mo BEPTUKANN) HUXKE KPOBIW NiacTa. BoobaBok onpefeneHve rpaHnL, MHOrOCIOMHOIO KOMIEKTOPA AaN0 KIMEHTY

Mone3Hyio MHMOPMaLLMIO, KOTOPas yyYLUa MOHUMaHWe
CJIOXHOW CTPYKTYpbI MiacTa.

Schlumberger
Commercializes New
Multilayer Bed Boundary
Detection Service

chlumberger announced the commercialization of

the PeriScope HD multilayer bed boundary detection

service. The technology accurately detects multiple
formation layers, orientation of approaching beds and fluid
boundary positions to enable advanced well placement
services in clastic and carbonate fields.

“For complex, thinly bedded and compartmentalized
reservoirs, it is critical for geoscientists to place wells in
the most productive parts of the reservoir layers,” said
Steve Kaufmann, president, Drilling & Measurements,
Schlumberger. “The PeriScope HD technology enables
customers to choose the optimal steering direction within
the reservoirs to improve production.”

The PeriScope HD service uses a combination of inversion
models with additional azimuthal measurements to
provide precise delineation of formation bed boundaries
for advanced well placement and accurate definition of
multiple productive layers. This real-time multilayer detection
technology leads to better understanding of how formations
are deposited, which enables geoscientists to position future
wells for improved production.

The PeriScope HD service has been tested in reservoirs
in the Middle East, Europe, Asia and South America, as
well as thinly layered reservoirs in North America. The
technology proved its ability to accurately detect formation
bed boundaries in both conductive and resistive drilling fluids.

In Australia, a customer was planning to geosteer a well
within 3-m true vertical depth (TVD) of the top structure
and also delineate overlapping dipping channel sands. The
PeriScope HD service delivered bed boundary information
to place the drain hole within 2-m TVD below the reservoir
top throughout the entire drilled interval. In addition, the
multilayer reservoir delineation provided the operator with
an increased understanding of the complex reservoir. ©
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YcnewHoe npumveHexnme LINK-
TEXHOJNIOrMM Ha MEeCTOPOXKACHUAX
«TarnedTin

a MecTopoxgeHnax OAO «TaTHedTb»

ON1A PErynMpoBaHnA 3aBOAHEHWNSA Bbl-

COKOMPOHMLLAEMbIX MIACTOB YCMELHO
NPUMEHSAETCA TEXHONOMMA, BKIIIOYAOLWas NC-
MoNb30BaHME KOMMO3ULIMOHHOM CUCTEMBI Ha
OCHOBE LIENIII0NI03HO-MOIMMEPHOr0 KOMrekca
(TexHonorus LIMK).

CocTaB peareHTa LINK pa3pabotaH B coTpynHuyectse 3A0 «[o-
mnuenn», TatTHUMHedTs , OAO «TatHedTb» 1 OO0 «TaTHedPTb-XMM-
CepBUC».

TexHonorus npefHasHadeHa A5 BOBeYeHUs B pa3pabotky ciabo-
OPEHVIPYEMbIX NN HELPEHVPYEMBIX 3aMacoB Hed TV 3a CHET BbIDABHU-
BaHWS (DPOHTA 3aBOAHEHUS 1 YBENTMHEHMS OXBaTa NacToB. C3ToM Liefbio
B N1aCT 3aKa4MBAETCA PeAreHT «LEeNSToN03HO-NONMMEPHbIN KOMMIEKC.
YCTONYVMBbIV K O10Pa3NoXeHMIO MPUPOAHbIA MONVMEP, MPUMEHSEMbIV
B [laHHOW TEXHOMOMMW, 0BNaAaeT BaXKHOM OCODEHHOCTBIO — C yBENMYe-
HMEM MWHEPanM3aLIMKy ero BA3KOCTb YBENNYMBAETCA OO TPEX pas. 310
no3sonset npumMeHsTb LMK Ha obbekTax ¢ mobor MUHepanmn3aLmen
3aKa4/BaeMbIX BOL.

PeareHT LMK — 3T0 KOMNO3MLMA AMCNIEPCHBIX KOMMOHEHTOB OPraHu-
4eCKOro 1 HEOPraHM4eCKOro MPOMCXOXKAEHWS C LUMPOKMM AMana3oHOM
OMCNepCHOCTM YacTuL, Hanudume Tpex moamdurkaumm peareHta LMK n
NX MPUMEHEHME C YHETOM YCII0BUIA OOBEKTOB BO3LENCTBIS NOBbILLAIOT
3P PEKTUBHOCTb TEXHONOTUN.

Monvmep B cocTaBe LMK BbINONHSAET Cpa3y HECKONbKO YHKLMN:
SBNAETCS CTabUNM3aTOPOM AMCNEPCUOHHOM CPefbl, areHTOM [0BbI-
TeCHeHUst HeTW 13 MeHee NMPOHMLLAEMOM YacTW KOSINIEKTOPA, a Takxe
LOMONHUTENbHLIM BNOKMPYIOLLMM areHTOM 3a CHeT 0bpa3oBaHMs B
MNsacTe BbICOKOBA3KMX PaCTBOPOB, YCUIIMBAIOLLIMX 3(PMEKT ONCMEPCHbIX
KOMMOHEHTOB.

Cpenm nperMyLLEeCTB TEXHOMOTMW Tak ke BCECE30HHOCTb MPUMEHEHNS,
JKoslornyeckas 6e30macHoOCTb 1 OTCYTCTBME 3hdeKTa HeobpaTMOoW
KonbMaTaumm.

TexHOMOrMYeckmMy NPOLLEeCC peannsyerca CTaHAAPTHLIM HedTenpo-
MbICNOBbIM 000PYA0BAHNEM — KOMMEKCHBIMM YCTaHOBKaMM Tna KYP.
ObpaboTka NnacTa NPOM3BOAMNTCS Hepes HarHeTaTeNbHble CKBaXMHbI.

- T
o Wl T In

Domo tatneftru




Successful Implementation
of CPC Technology at Tatneft
Oilfields

technology using a composite system based on the cellulose
and polymer complex (CPC technology) has been developed

and is successfully applied at SSCTATNEFT's oil fields to control
highly permeable reservoirs water flooding.

The CPC reagent composition has been jointly developed by JSC
"Policell”, TatNIPIneft of ISCTATNEFT and OOO "Tatneft-KhimServis".

The technology is intended to involve in the development poorly
drained or non-drained oil reserves by aligning the flood front and
increasing the reservoir coverage. The composition "pulp-polymer
complex” is injected into the reservoir for this purpose, which is a
natural origin polymer additionally comprising dispersed components
of organic and inorganic origin. The stable to biological degradation
natural polymer applied in this technology possesses one important
feature: its viscosity increases up to three times with mineralization
increase. This allows applying the CPC at sites with any injected water
salinity.

The CPC reagent is a composition of dispersed components of
organic and inorganic origin with a wide range of the particles
dispersion. There are three different modifications of the CPCreagent
and its application taking into account the treated targets' properties
increases the efficiency of the technology.

The polymer inthe composition of the CPC performs simultaneously
several functions: it is a dispersion medium stabilizer, agent of
additional crude oil displacement from less permeable part of the
reservoir, as well as an additional blocking agent at the expense of
generating highly viscous solutions in the formation amplifying the
effect of dispersed components.

The advantages of the technology also include the all-season
application, environmental safety and the lack of irreversible clogging
effect.

The technological process is implemented with application of
standard oilfield equipment — integrated units of KUDR type.
The formation treatment is performed through injection wells. ®

«llimomGepike»
npeAcTaBnfeT HOBYIO
TeXHuKy nposepenus NP

HOBOW TeXHUKW npoBeaeHus MPM BroadBand

Sequence, KoTopas NMO3BOMSET NOCNefOBATENbHO
00pabaTbiBaTh MHTEPBanbl NephopaLmn B CKBaXKMHaX,
BCKPbIBAIOLLMX HETPAAMLMOHHbIE KOMeKkTopbl. HoBas Me-
TofVMKa NocnefoBaTelbHO U30MMpyeT 0bpazoBaBLUMeCs
B MlacTe TPeLLHbI, 4TO rapaHTUPYET NMoJHYy0 00paboTkKy
BCEX MHTEPBAIOB NepdopaLmn B Kaxkaom 13 30H [PI1. 31o
NMPUBOLAMT K MOBbILLEHNIO 3hdekTBHOCTU [Pl1, a Takxe
K mocnenylolwemMy yBeM4eHnio o6bemMoB Ao0bIYM Mo
CPaBHEHWIO C TPAANLIMOHHBIMU METOANKAMM.

B ocHoBe TexHukn BroadBand Sequence nexuT pas-
paboTaHHasi C NCMOMb30BAHMEM CIOXHbIX XUAKOCTEN
CMecCb 13 pasnaraemMbiX BOIOKOH U MyNbTUMOLANbHbIX
4acTuL, KOTopas MOAXOAMT A1 UCNONb30BaHMS B HOBbIX
N nepeobopyaoBaHHbIX CKBaXXMHax. HoBasi TexHWKa B
0CODEHHOCTI NMOAXOAMT [MIS ONepaLyii Mo NMOBTOPHOMY
['PI, Tak KaK XxapaKTepm3yeTcs COCOOHOCTbIO BpeMEHHO
N30MMPOBaTb MHTEPBaAsbl €3 MOMOLLM MexaHUYeCKMX
WHCTPYMeHTOB (Takux, HanprMep, Kak MOCTOBbIE MPOOKM).

«ONTMMM3aLMs NPOLLECCOB 0OPabOTKM MHTEPBANoB
nepdopaLmm B HETPaANLIMOHHbBIX KOSINIEKTOPaX SBJISETCS
Ccepbe3Hon 3afaden Ans Hallen NHOYCTPUN, — 3aMeTuI
AMepuHo [aTTW, Npe3naeHT noapasaeneHus Well Services
komnaHuu «LLinlombepxe». — MeToamka BroadBand
Sequence Np13BaHa PELLNTbL 3TY 33434y Y NMOBbLICUTbL NPO-
IYKTUBHOCTb CKBAXKMH HALLNX KJTIMEHTOB MyTeM yCUMEeHWS
KOHTaKTa C MPOAYKTUBHbBIM MacTOM B KaXA0W U3 30H
0bpaboTKmy.

OTaMeToamKa nposefeHus [P y>xe NpoaeMOoHCTPUPO-
Basa cBOo 3hheKTMBHOCTL B Honee Yem 500 onepaLimsix,
BbIMOMHEHHbIX Ha AaHHbIN MOMEHT Ha HECKOSbKMX HeTpa-

KOMI‘IaHI/Iﬂ «LLInombepxe» 06bABMNA O BbIXOAe

OULIMOHHBIX MECTOPOXAEHMSX, BKtoYas Eagle Ford, Haynesville, Woodford, Spraberry 1 Bakken.

NEWS MOSAIC

HoBwHka no3Bonuna knneHTam 13 KOxHoro Texaca 6onee YemM Ha 20% MOBbLICUTH YPOBEHb [OObIHN 13 HOBbIX 3aKOHYEHHbIX
CKBaXWH Ha HETPAAMLIMOHHOM MeCTOPOXAEHMM. TakKe 3Ta TeXHVKa npoBefeHus [Pl cHU3MNa BpeMeHHbIe 3aTpaThl Ha
3aKaH4YMBaHWMe CKBaXWMHbI MPY NMPOBEAEHWI OMepaLLi TUMa «LUEMEHTUPOBaHKE W nepdopaums» Ha 46% Mno CpaBHEHWIO C
TPaOMLUMOHHBIMY MeToamKamMmn bnarofapst obpabotke Oonee ANMHHBIX MHTEPBaNoB. BoobaBok 3Ta TeXHONOrms NpUMeHs-
nack B FOxHoM Texace Ha CKBaXKmHe Npy NpoBeAeHnM NoBTopHOro Pr1, yABoWB ypoBeHb L00bIHM 1 B HETbIpe pa3a yBennymB
[aBMneH e NpUToKa.

BroadBand Sequence sBRseTCA NepBO 13 CEMeNCTBA TEXHOMOMMI 3aKaH MBaHWs BroadBand, HanpaBneHHbIx Ha MakcMMarb-
HOe yBenMYeHMe NPOAYKTUBHOCTM CKBAXKMH Ha HETPAAMLMOHHbIX MECTOPOXKAEHNSX.

Schlumberger Introduces New Fracturing Technique

stimulation of perforation clusters in wells drilled in unconventional reservoirs. This new technigue sequentially isolates fractures
at the wellbore to ensure every cluster in each zone is fractured resulting in greater production and completion efficiency
compared to conventional methods.

Developed using a composite fluid comprising a proprietary blend of degradable fibers and multimodal particles, the BroadBand
Sequence technique is suited for use in new wells and in recompletions. This technique is particularly suitable for re-fracturing
operations, given its ability to promote temporary cluster isolation without the aid of mechanical devices such as bridge plugs.

“Optimizing the stimulation of wellbore perforation clusters in unconventional reservoirs is a significant challenge for our industry,”
said Amerino Gatti, president, Well Services, Schlumberger. “The BroadBand Sequence technique addresses this challenge and
increases our customers’ well production by enhancing stimulation contact in every zone in the reservoir.”

This fracturing technique has delivered robust and consistent performance in more than 500 operations conducted to date in
several unconventional plays including the Eagle Ford, Haynesville, Woodford, Spraberry and Bakken shales.

The BroadBand Sequence fracturing technique has enabled customers in South Texas to increase production from new completions
in unconventional reservoirs by more than 20%. It has also reduced well completion time by up to 46% in plug-and-perf operations
by stimulating longer intervals compared with conventional methods. In addition, this technology was applied to a well in South
Texas for a refracturing operation, which resulted in double the production with a fourfold increase in flowing pressure.

BroadBand Sequence is the first release of a family of BroadBand completion technologies aimed at maximizing well productivity
in unconventional reservoirs.

Schlumberger announced the introduction of the BroadBand Sequence fracturing technique, which enables sequential
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«llinmomGepixen npeacTaBNAeT TeXHONOIMIO
ANl ONTUMM3ALMM NPON3BOAUTENIbHOCTU CKBAYKUH

noAAaeTcs TO4YHOW OLeHKe, Y4TO rapaHTUpyeTt
MaKCMMarnbHY0 MPON3BOAUTENIbHOCTb CKBa-
>KWHBI.

«TexHosorus pasnaraembix wapos ELEMENTAL no3BonseT npoBOAUTb
MHOrocTagnmHble NPl B LEMEHTUPOBAHHbBIX 1 HELLEMEHTUPOBAHHbIX
CKBa>XMHaXx, YCTPaHss PUCKM NMpUXBaTa LLIAPOB Y HEOOXOANMOCTb UX
(pe3epoBaHs, — 0TMeTUN Mank fapauHT, Npe3naeHT NoApa3aeneHs
MO 3aKaH4MBaHWIO CKBaXKWH KOMMaHuu «LLIniombepske». — 3Ta TexHo-
JIOrVs MPefOCTaBNAET HALLMM KIIMEHTAM CyLLECTBEHHOE YBENIMYEHE
3hheKTMBHOCTM NOAOOHbIX onepaLin. Hadano Ao0bIHM 13 cKBaXKnH
KaK Ha TPaAMLMOHHbIX, TaK 1 Ha HETPAAULMOHHbBIX MECTOPOXOEHUSAX,
3HAYUTESILHO YCKOPAETCAY.

LLIapbl 113 crnaBa NPOrHO3MpyeMo PasnaraloTCs B Pas3inyHbIX BHYTPW-
CKBa>XMHHbBIX YCTTOBUSX, B LUMPOKOM AMana3oHe CKBaXKMHHBIX FyOuH,
TemMnepatyp, AaBNEHNA U TUMNOB CKBAaXXMHHOIO dntonaa. KoHTponu-
pyemoe pasfioxeHe NPonCxoamT 6e3 NPYMEHEHNSs XUMUYECKX AO-
DaBok, 6e3 He0OXOAMMOCTI CO3aHNS Cpefbl C HU3KMM YPOBHEM pH, a
Tak>xe 0e3 NpoBefeHMs onepaLLvmn Mo 3BNEeYEHUIO N hpe3epoBaHUIO
wapos. nocne Pr1.

TexHonorua ELEMENTAL MOXeT 1Crosib30BaThCs BKYyMe CcUcTeMamMu
07151 NpoBeAeHus MHoroctaauiHbIx [P komnaHum «LLinlombepske».
[laHHas TeXHONOorvis CNosb30Banach B KOMOWHaLLMK C cucteMol Falcon
LN MHOroCTaiMHOM 06paboTKM HELLEMEHTUPOBAHHbBIX CKBAXMH.
MnacToBble yCNoBUs ObIN BECbMa CIOXHBIMM C TOHKM 3pEHMS CKOPO-
CTV pa3noxeHus WapoB. K 41cny Takmx MecTopoxaeHnr oTHocsT Gold
Creek, Slave Point, Glauconite, Cardium, Montney 1 Lower Montney ¢
3ab0VHbIMK TeMMNepaTypamMm He Bblillie 30 rpamycoB Llenbcus.

Lllapbl ELEMENTAL Tak>e 1Mcnofib30Banucb Ha MECTOPOXAEHNM
Bakken, roe nnactoBble TemMnepaTypbl COCTaBAAIOT NopsAKa 127 rpagy-
coB Lenbcus. KnneHT komnaHum «LLintombepske» MCMosnb30oBasl HOBYIO
TEXHOMOM IO A1 3aKaH4YMBaHNA 1 NpoBeaeH s [P B MHOrOCTBOSIbHOM
CKBAXMHE NPy MOMOLLM c1cTeMbl Falcon. Bcero HacumTbiBanock 42 30Hbl
ons [P (no 21 30He Ha Kax bl 6okosown cTeon). Mocne NposeaeHUs
['PI B Ka>KLOM 13 CTBOMOB, CKBaX1Ha Oblina BBeAeHa B 3KCMNyaTaLmio.
[py 3TOM HM OAMH 13 LLAPOB HE BEPHYICA Ha MOBEPXHOCTb, YTO MOA-
TBEPXKAET MX ObICTPOE Pa3fnoxXeHue.

Domo slb.com

Schlumberger Launches
Degradable Alloy Technology
to Optimize Well Productivity

chlumberger announced the introduction of the ELEMENTAL

degradable alloy balls for multistage stimulation treatments. The

technology demonstrates predictable and complete degradation
of the alloy balls ensuring maximum well productivity.

“The ELEMENTAL degradable alloy technology enables high-stage-
count jobs to be carried out in both cemented and uncemented wells
by eliminating the risk of stuck balls and the need to mill them out,” said
Mike Garding, president, Completions, Schlumberger. “This technology
provides our customers with a step-change increase in operation
efficiency, bringing production online faster in conventional and
unconventional reservoirs.”

The alloy balls degrade predictably in a wide range of downhole
conditions, well depths, temperatures, pressures and well fluids. Controlled
degradation takes place without the need for chemical additives, low pH
environment, retrieval operations or milling after fracturing.

The ELEMENTAL degradable alloy technology can be used with
Schlumberger multistage stimulation systems. The technology has been
deployed with the Falcon* multistage stimulation system for uncemented P
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omnaHus «LLinombepske» 06bsiBMIA O MOSBIEHWUM Ha pbIHKE HOBbIX LWapoB ELEMENTAL ons
npoBeaeHNsi MHOrOCTaANHbIX [P, MU3roTOBNEHHbIX 13 CMIABOB, CMOCOOHBIX K XUMUYECKOMY
pa3noxeHuio. HoBble LLapbI 13 CNIaBOB Pa3naraloTcs NOMHOCTLIO, a CaM MPOLIECC Pa3SIoXKEHNA

NMapTHepcTBo NYOKMHCKOrO

yHMBepcuTeTa M

Weatherford ana

BbINOJIHEHMS CNOXKHbIX

M KOMIJIEKCHbIX

'L HedTerazoBbIX
-+ i npoexKToB

['Y HedTn 1 ra3a UMeHU

N.M. TybKknHa 1 HedTe-

CepBMCHas KoMMnaHus
Weatherford noanucanu me-
MOpPaHAyM O B3aMMOMOHWMaHMM, HampaBfieHHbIA Ha
WHTEerpaumio yCUnmim no cosganHuio LleHTpa coBMeCTHbIX
reosioro-reousmnyeckmnx nccnegoBaHu. CoBpeMeHHas
nabopatopHas 6a3a lYOKMHCKOro HedTerasoBoro yHu-
BepcuTeTa, Hay4yHas LUKONa U HOBEWLLIVE TEXHONOMMN
Weatherford nagyT HeobxoaVMbIA B3aMMOBbIFOAHbI
CUHepreTM4eckmni 3chdeKT As BbINMONHEHUS CTOXKHbBIX
1 KOMIJIEKCHbIX MPOEKTOB [A11st HechTerasoBow OTpacsiv B
COOTBETCTBUM C MUPOBBLIMM CTaHZAPTaMMU.

MapTHepbl KOHCONUAMPYIOT YCUNS, HanpaBlEHHbIE
Ha onepaTVBHOE BbIMOMHEHME Hay4YHbIX MCCNefoBaHNN
npv peanusaLmm pasnm4HbIX KOMMEPYECKMX MPOEKTOB,
BKJTlOYas peLLeHre 3a4a4 B 00acT reoMexaHviku, mno-
BbILLEHWS HedpTeoTAa4M MIACcTOB U APYruX aKTyasbHbIX
npobnem HedTerazororo cektopa PO.

CTOPOHbI MNaHMPYIOT pa3paboTky COBMECTHbIX MPO-
rpaMm oby4eHus 1 NoBbILLEHWS KBanMdUKaLMM Nepco-
Hana. B komnyekc MeponpusTLiA BOMZET U 0TOOP 0cobo
OLApEeHHbIX CTYAEHTOB CTapLLUMX KYPCOB 1 BbIMYyCKHMKOB
[YOKMHCKOrO YHUBEPCUTETA, 3HAHWUSA 1 YMEHUS KOTOPbIX
OyoyT OTMEeYeHbl UMEHHBIMU CTUNEHAUAMU, a NyY-
LUMEe U3 HUX CMOTYT MPOWTU CTaXXMPOBKY B KOMMaHNM
Weatherford.

Mo oKoHYaHWW BCTpeyn ansa generaunmn Weatherford
COTPyLHMKaMK By3a Oblna NpoBefeHa 3KCKypCus Mo
nabopaTopusiM 1 Hay4HbIM LieHTpam [YOKMHCKOro YHN-
BepCuUTETa M NMPE3EHTaLMN HOBEMLLErO 060PYNOBaHUS,
3aKynfIeHHOro YHUBEPCUTETOM B pamMkax pa3BuUTUSA
nporpaMmbl «HauMoHaNbHbIN MCCNeaoBaTeNbCKUM YHU-
BEPCUTETY.

Kak otmetun pektop Buktop leoprmesuy MapTbIHOB:
«TYOKMHCKMI YHUBEPCUTET KaK NIAEP B CUCTEME HedTe-
ra3oBoro obpasoBaHWs Poccum npepnaraet napTHepam
He TOMbKO CBOW MHTENSEKTYasbHbIA NOTEHLMan 1 onbIT
Hay4HO-MCCNefoBaTeNbCKOM PaboThl, HO Y COBPEMEHHbIE
LIenoYKM B3aMMOCBSA3aHHOMO Hay4YHOro obopyaoBaHMs
LS MCCNefoBaHNs FOPHbIX MOPOA, Y HACKILLAIOLLMX 1X
nonaos. 3a nocefHVe TPM rofia B paMkax nporpaMmbi
pa3BuTna HUAY Mbl KanuTanbHO NepeocHacTUM Hallm
nabopatopuun. Mbl 3aMHTepeCcoBaHbl B AOMOMAHUTENb-
HOM [oXxofe MpW peann3aLmm KOMMIEKCHbIX MPOeKTOB,
KOTOpble paHee Mbl BbIMOMHATE HE MO, DTO MO3BOSINT
MoCTynaTeNbHO pa3BMBaTb YHUBEPCUTET, COBEPLUEH-
CTBOBaTb TEXHOMOTMYECKYIO MnaThopMy HedTerasosbix p

Domo weatherford.ru




TEXHOMOIM B KOOMEpPaLMM C HaLLUMU
napTHepamMm».

OnH KaMUHCKK, BULLe-Npe3naeHT
Weatherford, Poccus, nobasun: «Mebl
3HaeM, YTO BaLll YHUBEPCUTET U3BECTEH
He TOJIbKO B POCCUM, HO 1 BO BCEM MUPE.
Mbl 04eHb padbl APYXXUTb C NAEPaMMU
1N npodeccMoHanamu cBoero aena.
[apTHEPCTBO AOSIXKHO ObITb B3aMMOBbI-
FOAHBIM, Y HAC eCTb YTO NPEANOXMTb —
LeNbIl CNeKTP YHUKANbHbIX TEXHOMOMMN, MHOFME U3 KOTOPbIX Ha
POCCUMCKUX MECTOPOXAEHMSAX MPUMEHSIOTCS BNEpBbIe, B TOM YMCTIe
B CJTOXHbIX FeONOrMYecKnx yCnoBusx. PellieHne 3a0a4 Takon mo-
BbILLIEHHOW CTIOXHOCTU TpebyeT KayecTBEeHHOM MpopaboTKmn BCex
npUHUMaeMbIx pelleHnin. Co3aaHme COBMECTHOrO Hay4YHOro LieHTpa
MO3BONNT KOHCONMMANPOBATb YCUIIMS Ha B3aMMOBBIFOAHOM OCHOBE. Mbl
rOTOBbI MPOAYKTUBHO MopaboTaTh, AN YEro y>Ke peKoHCTPYMPOBau
y4eBHbIN KIacc Ha kadenpe bypeHns, CHabAMB ero HarnsaHbIMU 06-
pa3Lamu Hallero obopynoBaHus. YBepeH, 3TOT MpoeKT byaeT ycneLileH
07151 06eMX CTOPOHY.

Partnership of Gubkin Universit
and Weatherford in Complex an
Integrated Oil and Gas Projects

company Weatherford signed a Memorandum of Understanding

aimed at joining efforts to establish the Center of Joint Geological
and Geophysical Studies. The advanced laboratory facilities of Gubkin
University, the scientific school, and the innovative technologies of
Weatherford will provide a mutually beneficial synergetic effect for
implementation of complex and integrated projects for the oil and gas
industry according to global standards.

The partners will consolidate their efforts for effective scientific
research under business projects, including development of solutions
in geomechanics, enhanced oil recovery and other topical problems of
Russian oil and gas industry.

The Parties are planning to evolve joint personnel training and further
development programs. The cooperative activities will include selection
of talented senior students of Gubkin University for Weatherford, which
will provide the best students with scholarships and practical training
opportunities.

After the meeting, a tour to the laboratories and R&D centers of Gubkin
University was arranged for Weatherford delegation with presentations of
innovative equipment purchased by the University within the framework
of the National R&D University Development Program.

Principal of Gubkin Russian State University Victor Martynov: “Gubkin
University being the leader in the system of oil and gas education in Russia
offers its partners not only its intellectual potential and R&D expertise,
but also cutting-edge sets of interrelated research equipment for study
of rocks and their fluids. Over the last three years we have substantially
re-equipped our laboratories under the National R&D University
Development Program. We are interested in additional revenue from
implementation of integrated projects, which we were not able to perform
earlier. It will allow us to develop incrementally and enhance our oil and
gas technologies in cooperation with our partners.”

Dean Kaminski, Vice President, Weatherford Russia: “We know that
your University is well known not only in Russia, but in the whole world.
We're very glad to be friends with such leaders. This partnership will be
mutually beneficial and we have something to offer — this is a whole range
of unique technologies, including those applied for the first time in difficult
geological environments of Russian fields. Such challenges need careful
consideration of all decisions. Establishment of a joint research center will
enable us to consolidate our efforts on a mutually beneficial basis. We are
ready to work diligently. We have already upgraded a training room of
the Drilling Department and exhibited models of our equipment. I'm sure
this project will produce a good effect for both parties.” ©

G ubkin Russian State University of Oil and Gas and oilfield service

wells in formations representing a significant challenge to degradation times, such as Gold Creek,
Slave Point, Glauconite, Cardium, Montney and Lower Montney with bottom hole temperatures
as low as 30 degC (86 degF).

The ELEMENTAL alloy technology has also been used in the Bakken basin, where formation
temperatures are around 127 degC (260 degF). One customer used the technology to
complete and fracture a multi-lateral wellbore containing 42 Falcon stages, 21 per lateral.
After each lateral was fractured, the well was allowed to flow back without any of the alloy
balls being recovered at surface, validating the swift degradation behavior of the technology. @

ddhdheKTUBHDbIE TEXHONOrMM
noBbileHMA HedhTeoTRAUM

nniacroB
7151 NOBbILLIEHNS KO-
duLmeHTa n3BNeYeHUs
HedTn KapOOHaTHbIX

NnnacTtos B KOMMaHuUmM «Tat-
\ HedTb» yCNewHo BHeAPSeTCs

TEXHONOTMNA perynmpoBaHns
3aBOJHEHWS KapOOHATHbIX KOJI-
NEKTOPOB MyTeM KOMOWHMPO-
BAaHHOrO BO3AENCTBUS OCaZIKO- U renecbpasyoLimm
Komno3uumamu (texHonormsa FEEOC-K).

MpennoxeHHas cneunanuctamm TaTHUMNHedTb
TEXHONOTMSA NMPUMEHSETCA NPU pa3paboTke MecTo-
POXAEHUN, NPeACcTaBNeHHbIX HEOAHOPOAHbBIMW MO
MPOHMLLAEMOCTU KapOOHATHBIMUW KONINEKTOPaMMU.
MNpennoXeHHbIN MeTof, coveTaeT B cebe Heckonbko
MeXaHW3MOB BO3AENCTBINA N OCYLLECTBASETCA MyTem
3aKaykM B HarHeTaTeslbHble CKBaXXUHbI 0CaAKO- W
reneobpasyiollen KoMno3nLmMmM, NpeacTaBsioLen
coboW coCTaB Ha OCHOBE CLUMTBIX 3(DUPOB LIESITIONO3bI
W LLEeIOYHO-MONMMEPHOM KOMMO3ULNN.

[1ns 6GNOKMPOBaHNA KPYMHbIX TPELLH MCMOMb3YeTCs
reneobpasyioLLmii COCTaB BbICOKOV MPOYHOCTM, 0bna-
[OAOLLMIM BbIPaXKEHHOM afire3ven K Nopoae nnacta. 310
HEeoOXOAMMO LS COXPAaHEHNS N30MMPYIOLLIMX CBOVCTB
B YCJIOBUSAX MEPUOAMNHECKOTO N3MEHEHWS Pa3MepoB
TPELLMH.

MNocne 0bpaboTki renecbpasytoLLert KOMMNO3ULIMEN
MPOM3BOAMTCS 3aKayka MNOABMXHOW LLIENOYHO-MOMN-
MepHOM KOMMO3MLMM, MOCTYMNAtOLLEN B MEHEE OXBAYEH-
Hble 3aBOAHEHWEM NMPOMIACTKM. Hanu4me LienoyHoro
areHTa NpUBOAUT K TMAPOMUAN3ALIM MOBEPXHOCTM
nopof, 4YTO B CBOIO 04epefib COBMECTHO C MEXAHU3MOM
BHYTpMMNNacToBOro obpasoBaHus MAB ynyyLlaeT oTae-
neHue HedhTW OT MOPObl, MOBLILLAET € MOABUKHOCTb.

Cpeom NpenMyLLEeCTB pa3paboTKK: NPUMEHEHME He-
[OPOrmX peareHToB OTe4YeCTBEHHOMO MPOM3BOACTBA,
BO3MOXHOCTb MCMONb30BaHNA AN MPUrOTOBIEHNS
KOMMO3ULMN KakK MPECHOW, TaK 1 CTOYHOW MUHEpann-
30BaHHOM BO[b!, & TAK>KE BO3MOXHOCTb OCYLLIECTBIIEHNS!
B NIOObIX KNIMMATNYECKMX YCTOBUSIX, BbICOKAs TEXHOSO-
rnyeckas 3pPeKTMBHOCTb.

lif A

Domo tatneft.ru

New Technologies for
Enhanced Oil Recovery

flooding through combined effects of sedimentation

and gel-forming compositions (GEOS-K technology)

is successfully implemented at TATNEFT Company to
increase the recovery factor of carbonate reservoirs.

The technology developed by the experts of TatNIPIneft

The technology of controlled carbonate reservoir

is applied at the late stage of developing deposits p

Ne 1 (047) Mapr / March 2014 103

NEWS MOSAIC



represented by permeability-wise heterogeneous Komnanum «rasnpom I'qu)'l'b))
carbonate reservoirs. The proposed method combines

multiple mechanisms of impact and is carried out by " «l."l'llOMﬁEp)Ke» paclumpsorT
pumping sedimentation and gelling composition into TEXHONMOrMUuecKkoe CoTpyaoHM4uecrTBo
injection wells. The above-mentioned composition is a Ana pa3pa60-|-|(" 3anacosB

;r)(laj;-ollgked cellulose ethers and alkaline/polymer based Cl'IaI'IIIEBOﬁ I'Ielll'l'“

The high strength gelling composition with a
pronounced adhesion to the reservoir rock is used
to block large fractures. This is necessary to preserve
isolating properties under the periodical change of the
fractures size.

Following the treatment with the gelling composition,
theinjection of the movable alkaline/polymer composition Pomo gazprom-neft.ru
is performed. The presence of an alkaline agent results
in hydrophilizing the surface of reservoir rocks, which
were earlier not involved in the development. This, in
turn, together with a mechanism for in-situ formation of
asurfactant, improves the separation of oil from the rock
and improves its mobility.

The advantages of engineering development include
the use of inexpensive domestic production reagents,
possibility of using both fresh and saline waste water for
the preparation of compositions, as well as possibility
of implementation in any climatic conditions and high
technological efficiency. @

>Ke» MoAnmcani AOMONHEeHMeE K AeUCTBYIO-

Lwemy Mexay Hiumm ¢ 2011 roga paMo4HoMy
COrflalleHnio O TEXHOOrMHYeCKOM COTPYaHUYe-
cTBe. KOMMaHUn paclumpsioT B3aUMOLENCTBME
LS MOBbILWEHUs 3hhEKTUBHOCTU pa3paboTku
TPyLHOM3BEKAaEMbIX 3aMacOB C/1aHLEBOV HeTH,
B MEpBYIO o4epeab — 3anexen baxxeHOBCKOW CBUTbI B 3ananHon Cnbupu.

B GnnkariLLee Bpems COTPYAHNYECTBO KOMMaHWIA OyAeT KacaTbCs NiaHoB
«la3npoM HedTM» Mo 0CBOEHWIO BaxkeHo-abanakckoro kommnekca Manbs-
HOBCKOW rmoLLaam KpacHoMeHUHCKOro MECTOPOX AEHWS, a B OyayLLeM — U
LPYrviX MPOEeKTOB MO pa3paboTke HEeTPAAMLMOHHbIX 3aMacoB HedTX Ha
Tepputopum XMAO. MNprobpeTeHHbIe B X0 3TOM paboTbl KOMMAETEHLIMM
«la3npom HedTn» ByayT COBMELLIATLCS C OMbITOM KOMMaHUM «LLinombep-
Ke», Nony4YeHHOM Kak Ha 6akeHo-abanakckoM KoMrnekce B 3anagHom
Cnbupw, Tak M Npu pa3paboTKe 3anacoB ClIaHLEBOV HETM MO BCEMY MUPY.

B ka4yecTBe TEXHONOrMYECKOro napTHepa komnaHus «LLinombepxe»
npenocTaBuT «[a3npomM HedT» NPOBEPEHHbIE TEXHOTOMNYEeCKne peLle-
HUS, MOOKPENIEHHDBIE OMbITOM U 3HAHUAMU POCCUMCKMUX Y MeXZYHapOoa-
HbIX 3KcrnepToB «LLnombepxe» B 06nacT HETPaANLMOHHBIX PECYPCOB.
lMpencTaBUTeNy KOMMNaHWUM «fas3npomM HedTb» 1 «LLinombepske» BoMayT B
cocTaB 06beAMHEHHOTO KOOPAMHALMOHHOIO KOMUTETa, KOTOPbIN OyAEeT OnpefensTb CTpaTernu, Lenm 1 Kputepmm
3hheKTUBHOCTM MPY peani3aLmn MPOEKTOB Pa3paboTKM DaXKeHOBCKOW CBUTLI. DKCMepTbl KoMmaHmm «LLinombepske»
OynyT NpUBREKATbCS K yHaCTUIO B 3aCeaHMAX HayHYHO-TEXHNYECKOro COBETA «[a3Mpom HedT» MpY pacCMOTPEHNUI
MPOEKTOB MO M3y4HeHMIo BadkeHo-abanakckoro KOMMIeKca.

B HacTosLLee Bpems «[a3npoM HedTb» NCCeayeT 3anexm CnaHLeBoM HeTX B paMKax TPeEX MPOEKTOB. JIeTom
2013 rofa «f@asnpom HedTb» yTBEPAMIA NPOrpPaMMy padoT Nno AanbHerLeMy U3yHeHUIO 3anexern HedTin baxe-
Ho-abanakckoro komnnekca ManbsHoBcKoW nnolaan KpacHoneHWHCKoro MectopoxaeHus (paspabartbiBaeTcs
«[a3npoMHedTb-XaHToCcoM»). MporpaMma npeaycMaTpureaeT OypeHne 1o oceHn 2014 rofa YeTbipex HaKIOHHO-
HamMpaB/IEHHbIX CKBaXWH ryOnHOM 2,7-2,8 ThiC. METPOB [/ U3y4YeHWsl DaXXeHOBCKOW CBUTHI. bypeHue nepso
CKBaXXMHbI Ha4anoch B Aekabpe 2013 roga.

OnbIT paboTbl CaHaNOrMYHbLIMK 3anacaMu «[a3npom HedbTb» Tak>Ke Nosy4aeT B paMkax kommnaHmm Salym Petroleum
Development (SPD) — coBMeCTHOro NpefAnpusaT1s ¢ koMnaHven Shell, koTopyio akLIMOHepbl KOHTPONMPYIOT Napw-
TeTHo. B AHBape SPD coobLusia o Ha4ane OypeHsi NepBOM rOPU30HTaIbHOM OLIEHOYHOM CKBaXMHbI A1 U3Y4eHS
DaxkeHOBCKOM CBUTBI Ha BepxHe-CanbiMckoM MecTopoxaeHun. Bcero SPD nnaHvpyet B 20142015 rT. nOCTponTh
5 TaKMX CKBaXXWMH C MPUMEHEHWEM TEXHOSIOMMI MHOTOCTYNEHYaTOro rMapopa3pbIBa MnacTa.

Kpome Toro, B 2013 rogly 6b1110 co30aHO BTOPOE COBMECTHOE NpeanpusTie «fa3npom HedTu» 1 komnaHum Shell,
KOTOPOe 3aMMETCS HOBbIMW NMPOeKTaMu Mo pa3Befke 1 pa3paboTke 3aNacoB CNaHLEBOM HE(TN Ha TeEpPUTOPUM
XMAQ.
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KOMI‘IaHI/IIA «[asnpom HedTb» 1 «LLintombep-

Gazprom Neft and Schlumberger Expand Technical
Cooperation for Development of Shale Oil Reserves

Cooperation, which was made in 2011. The companies expand cooperation to achieve greater efficiency in
development of hard-to-extract shale oil reserves, mainly from Bazhenov deposits in Western Siberia.

Inthe near future, the companies will cooperate on Gazprom Neft plans for the development of Bazhenov-Abalaksky
group at the Palyanovskaya area of the Krasnoleninskoye field, and later, cooperation will extend to other projects for
development of non-conventional oil reserves in Khanty-Mansi Autonomous District. The expertise that Gazprom Neft
will acquire from these activities shall be combined with the experience that Schlumberger gained from the operations
atthe Bazhenov-Abalaksky group in Western Siberia, as well as from the development of shale oil reserves worldwide.

As a technology partner, Schlumberger will provide Gazprom Neft with proven technical solutions backed
by the experience and expertise of Russian and global Schlumberger unconventional resources experts.
Representatives of Gazprom Neft and Schlumberger will be members of the Joint Coordinating Committee,
which will determine the strategy, objectives and performance indicators in the implementation of Bazhenov

G azprom Neft and Schlumberger have signed a supplement to their Framework Agreement on Technology
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Baker Hughes npeacraBnser HoBoOe CEMEHCTBO
npo6ok ana rPr SHADOW™

omnaHus Baker Hughes ob6bsiBMna o koMMepHeckon JOCTYNHOCTM HOBOW CepuUin
Knpo60|<):u'|ﬂ IPIM SHADOW ™. HoBble CTaLlMOHapHbIe MPoOKM 6osbLLIOro AvaMeTpa
CNPOEKTUPOBaHbI TaK, YTO MX MOXHO OCTaBMATb B CKBaXKMHE NMOC/e 3aBepLUeHNS

PM. KoHcTpyKLMs Npobok No3BONAET CKBaXXMHHOMY dntonay 6ecnpensTtcTBEHHO Npo-
XO[MUTb CKBO3b HMX. Mpobkn SHADOW siBnsitoTcs bonee 3chdekTUBHOW ansTepHaTUBOM
TPaAMLIMOHHBIM KOMMO3UTHBIM NPoBKaM, Tak Kak OHM NMO3BOASIOT 000UTUCH Be3 KONTIo-
OUHIroBbIX OMepaLMii, CHYXKas TeM CaMbiM CTOMMOCTb PabOT U PUCKM LIS MepcoHana v

Domo bakerbughes.com

OKpYy>KatoLLen cpeqpl.

Tak>ke cemencTso npobok SHADOW oTnmyaeTtcsi 0onbLLIVIM BHYTPEHHUM AIMAMETPOM, @ MX KOHCTPYKLIMS He mpe-
NATCTBYIOT HEMPEPbIBHOMY MOTOKY. Vcnonb3oBaHme pasnaratoLuyxcs lwapos ans MPI1IN-Tallic™ gaet BO3MOXHOCTb
Ha4aTb [oObIYy Cpa3y Nocne 3aBepLUeHIs onepaLLi No rnapopaspbIBy. MNpr STOM He HY>XHO 13BReKaTb NMPOOKM
13 ckBaxMHbI. LLIapbl gns FPI IN-Tallic™ caenaHbl M3 HAHOCTPYKTYPUPOBAHHOIO MaTepmana C MCNoJib30BaHUEM
TexHonorumn Controlled Electrolytic Metallic (CEM). OHv BbigepKMBaIoT LaBneHve npy npoBefeHnm PM, a 3atem
pasnaratoTcs B CkBaXKMHe Mof, AencTBMeM L0ObiBaeMoro dniovaa, 0CcTaBnss Oonblioe NPoXoLHOe OTBepPCTME
L1151 LOCTUXKEHMISt MaKCMMaTlbHbIX YPOBHEN [00bI4N. HadanbHas To4Ka BXoAa TPELLMHbI B MaCT CO3AAETCs C Mo-
MOLLLbIO 30/TOTHMKOBOTO KflanaHa Alpha™, np1BoOAMMOro B IeNCTBIME AaBNEHNEM. STO YCTPaHAET HEOOXOANMOCTb
MCrosb3oBaHWs NepcdopaTopa Ha KONTIoOUHTe.

Tak KaK MpoOKM OCTAIOTCS B CKBAXKMHE, X MOXHO yCTaHaB/MBaTL BHE 30Hb! JOCAraeMOCTU F’MOKON TpyObl, KOTO-
pas UCrosb3yeTcs 419 0CTaBKM (PPe3epOBO4HOIO MHCTPYMEHTA. DTO LaeT BO3MOXHOCTb KOMMAaHWAM NMPOBOANTH
['PI1 B Gonee AnVHHbIX GOKOBbIX CTBOJIAX 1 MaKCUMalbHO YBENMHYMBATH 30HY «MOKPbITUAY MiacTa. HoBble MpoOKm
npeanbHbl 415 MCNOMb30BaHNS B OTAANIEHHbIX PErMOHaX, FOe 3aKka3 060pyLoBaHMS 4115 BHYTPUCKBAXKMHHbIX paboT
MOXET ObITb MPOBAEMATUYHBIM.

Cemercteo SHADOW 6b1n0o NpoTeCTMPOBAHO B MOMEBbIX YCIIOBUAX HA ABYX U3 CEMM CKBAXKMH, PACMONOXKEH-
HbIX B KnacTepe Ha MectopoxaeHun Horn River. OcTanbHble NATb CKBaXXWH 3aKaHYMBaNNCh C MPUMEHEHNEM
TPaLNLMOHHbIX KOMMO3UTHBIX MPOOOK. Pe3ynbTaThl Mo YPOBHAM LOObIYM Ha CKBaXXMHax ¢ npobkamu SHADOW un
X KOMMO3UTHBIMW aHasnioraMu BbIm MAeHTUYHbI. OLHAKO 13-3a TOrO, YTO Ha NMePBbIX ABYX CKBaXXMHaX yaanoch
n3bexatb asbl pa3byprBaHMs NnacTa, NPOLECC 3aKaHYMBaHWUS COKPATUICS MPUMEPHO Ha ABa AHS. DKOHOMUS
cocTaBuna okono 150 TbIC. AOANAPOB C KaXX A0 13 ABYX CKBAXKMH.

Baker Hughes Introduces SHADOW™ Series Frac Plug

aker Hughes has announced the commercial release of its SHADOW ™ series frac plug, a permanent, large-bore,
B flow-through frac plug designed to be left downhole after fracturing operations are complete. SHADOW plugs
are a more efficient alternative to traditional composite plugs because they eliminate coiled tubing operations

from the critical well path and enable reduced costs and HSE risks.

SHADOW plugs feature a large flow-through inside diameter (ID) and use IN-Tallic™ disintegrating frac balls, allowing
production flow — with the plugs in place — as soon as fracturing operations are complete. The IN-Tallic™ frac balls,
which are made with a controlled electrolytic metallic (CEM) nanostructured material, hold pressure during fracturing
and disintegrate in the well when exposed to produced fluids, leaving a large ID to enable maximum production. The
initial reservoir entry point is created using Alpha™ sleeve pressure-actuated valve, rather than a perforating gun run
in on coiled tubing.

Because the plugs stay in the well, they can be set beyond the reach of coiled tubing-conveyed milling tools, allowing
operators to fracture longer lateral sections and maximize reservoir access. The plugs are also ideal for developments

in remote locations where it may be difficult to
procure intervention equipment.

formation development projects. Schlumberger experts shall also
participate in the Gazprom Neft Scientific and Technical Council meetings
related to the Bazhenov-Abalaksky group projects.

Currently, Gazprom Neft explores shale oil deposits in three projects. In
summer 2013, Gazprom Neft approved the program for further study of
the Bazhenov-Abalaksky shale oil group of the Palyanovskaya area of the
Krasnoleninskoye field (being developed by Gazpromneft-Khantos). The
exploration program includes drilling of four directional wells to depths of
2,700-2,800 m (8,860-9,190 ft.) until autumn 2014. Drilling of the first well
started in December 2013.

Gazprom Neft is also gaining experience in developing similar reserves
through Salym Petroleum Development (SPD), a 50/50 joint venture with
Shell. In January, SPD announced drilling of the first horizontal appraisal well
forexploring the Bazhenov Formation at the Upper Salym. In 2014-2015, SPD
plans to build five similar wells using multistage hydraulic fracturing technology.

Moreover, in 2013, a second joint venture of Gazprom Neft and Shell was
formed, which will operate new projects of exploration and development of
shale oil deposits in the Khanty-Mansi Autonomic District. ©

The SHADOW plug was field tested on two
of seven wells in the Horn River Basin while
the other five wells were completed using
conventional composite plugs. The wells with
the SHADOW frac plugs produced at the same
volume as the wells using the composite plugs.
However, because the drillout phase was
eliminated, the time on well was reduced by
approximately two days for a cost savings of
$150,000 per well. ©
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HOBBIE KHHUI' TEXHOHOFHH
1 TEXHUKA BYPEHU

Bpimia B cBeT «IeXHOIOTUA U TEXHUKA OyPEHU > —
y4e6HOE TOCOOUE B IBYX YACTAX JJIA CTYJEHTOB CIIELMAJILHOCTEN
TOPHOT'O U F€0IOIMYECKOr0 TPOMUIIEH, IPEXKAE BCErO

TEXHOJOTHA O6y4aIOMINXCS 10 CHELHUAIBHOCTH «Pa3pPadOTKa MECTOPOXKIECHUH
H TEXHHKA MOJIE3HBIX UCKOMAEMBIX> CO CIIEIIUATU3ALINEN «OyPOBBIE PAOOTHI,
BYPEHHA 4 TAKJKE 110 BCEM JIPYTUM HATIPABJICHUSAM HO/ITOTOBKN

U IIEPETIOATOTOBKH T'OPHBIX HHKEHEPOB.

ImaBubIN aBTOP TPYAA — Bragumup Cepreesud BOMTEHKO —
aKaJeMHUK POCCMICKOM aKaIEMHH €CTECTBEHHBIX HAYK, JOKTOP
TEXHUYECKUX HAYK, IPOMECCOP, YIEH PEAAKIITMOHHOI'O COBETA U
IJIABHBII HAYYHBIN KOHCYJIBTAHT )KyPHaJIa «BpeMs KONTIOOMHI 2.

Kypc «TexHosiorusa 1 TEXHUKA 6yPEHH > OCHOBBIBAETCA HA TAKUX
JUCLUMILINHAX, KaK (PU3UKA, XUMUS, MATEMATHKA, TUJPABINKA,
TETIO- Y 3JIEKTPOTEXHHUKA, COMPOTUBJIEHHE MATEPHUAJIOB,

TOPHBIE MAITUHBL U OOOPYAOBAHUE, OOIIAs F€OIOT U, FeO(PU3UKA,
MMHEPAJIOTUA U ITETPOrpadusl. ABTOPBI TOCOOHUA NOCTAPATHCDH

Haene |
TOFIME MM B RYCR A TN

TEXHOJOTHA Y4€CTb OCOOEHHOCTH HE TOIBKO dHAJIOTMYHBIX JTUCITUTIINH,
HTEXHHKA MU3Y4Y4aE€MBIX B TOPHBIX BY34X, HO U CIIELIU(MDUKY Oy PEHUA TTTyOOKHUX
BYPEHHA re0JIOrOPa3BENOYHBIX U HE(PTETA30BBIX CKBA’KHUH, IIOCKOJIBKY B

COBPEMEHHOU IKOHOMHWYECKOU U COITMAIBHOM CUTYAITUH KAK
Poccum, Tak 1 Benmapycu, CTOUT 33/1a494 ITOATOTOBKH TBOPYECKH
MBICJISIIITX MOJIOABIX CIEIINAINCTOB, OOIAIAIOMNX OA30BBIMU
3HAHHAMM 10 OYPEHHUIO CKBAXKUH JIIOOOT'O HA3HAYEHNA U YMEIOMUX
IIPUMEHATDb 3TU 3HAHUA HA IIPAKTUKE.

B 0CcHOBY TaHHOTO Y4€6HOT'O TOCOOUS JIETIIN UJIEU OTCYECTBEHHBIX
U 32pYOCIKHBIX YUCHBIX — CIELIUAJIMCTOB B OOIACTH OYPEHUSL
U TOPHOTO [IE€JIA U3 TPYAOB, OXBATHIBAIONUX PA3HBIE OOIACTH
TEOPETUUECKOTO O6OCHOBAHUA U IIPOU3BOJCTBA OYPOBBIX PAOOT
U IIPAKTUYECKH BECH CIIEKTP PA6OT IO COOPYKEHHUIO CKBAXKUH KAK IO INTYyOMHAM, TAK 1 I10
LIEJIEBOMY HA3HAYEHHIO.

B «TeXHONIOIMU U TEXHUKE OYPEHUA> PACCMATPUBAIOTCA TEOPUSA, TEXHUYECKHUE CPEJICTBA U
TEXHOJIOI'MA OYPEHNA CKBAXKUH PA3JIMYHOIO HA3HAYEHUS IIPU PA3PAOOTKE MECTOPOXKACHUNA
MOJIE3HBIX UCKOITAEMBIX. B IIepBOM yacTH «OpHBIE TOPOABI K OYPOBAs TEXHUKA» OINHCBIBAIOTCA
OCHOBHBIE XaPAKTEPUCTUKU TOPHBIX ITIOPOJ, CIIOCOOBI UX PA3PYHIEHNA TP 6yPEHUN CKBAYKIH,
4 TAK>KE OYPOBBIE YCTAHOBKHU PA3JIMYHBIX TUIIOB, B TOM YUCJIE OYPOBBIE YCTAHOBKH JIJIS PA6OTHI
C KOJIOHHOU I'MOKUX TPYO. PACCMaTPUBAIOTCA OOIACTH COOPYKEHUA CKBA’KHUH, KOTOPBIE IO
TEXHUKE M TEXHOJIOTUHU IIPOU3BOJICTBA 6yPOBBIX PA6OT KAPAUHAIBHO OTIUYAIOTCA APYT OT
Apyra.

Bo Broport yactu «TeXHONM0rusa 6ypeHns CKBAKUH» OINMMCAHbI OCHOBHBIE TEXHOJIOIMYECKHE
MIPOLIECCHI M CIOCOOBI OYPEHUSA CKBAKUH PA3JIMYHOIO HA3HAYEHM A, KOHCTPYKIIMU CKBAKUH
U METOANKA UX IIPOEKTUPOBAHUS, 4 TAKIKE TEXHOJIOIMYECKOE OOOPYAOBAHUE /17151 Oy PEHUA.
IIpuBeaeHbl HEOOXOAMMBIE NHKEHEPHBIE PACYETHI 10 PEKHMMAM Oy PEHMs, IPOMBIBKE,
KPETJIEHUIO U OCBOEHUIO CKBAYKHH, CITOCOOBI TPEAYIPEXAECHUA U JIMKBUJALIAN ABAPUN 1
OCJIOKHEHUH, COTPOBOXKAAIOIINX ITPOLIECC CTPOUTENBCTBA CKBAKMH. PACCMOTPEHBI TEXHUKO-
3KOHOMMYECKUE NTOKA3ATEIH, JOKYMEHTAIIH S, 4 TAK)KE OPraHU3aII1s OYPOBBIX PaboT 1
JIMKBUJALIAN CKBAKHWH.

JIBa TOMa «T€eXHOJIOTUH U TEXHUKH OYPEHUSI» BMECTHUIHN 812 CTpaHUI] C HMIUPOYANIIINM
06'beEMOM MH(POPMALIMH, HEOOXOAMMOM MOJIOAOMY CIELTUATINACTY — CTPOUTENIO CKBAXKUH. ©

Tha
TEXHLIONNE BYFERER CRANENN

TexHonorus n TexHuka bypeHus / B.C. BoriteHko, A.[l. CMbIYHUK, A.A. TyxTo, C.O. lemeT;
(nop obw. pep. B.C. BonteHko). MuHck: HoBoe 3HaHue; M.: UHOPA-M. — (Bbicluee obpasoBaHue: bakanaespuar)
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Huxosa¥xt Bacuasesunu PAXMOB

Poguiics 13 mast 1962 rosa B IlepMcKOIt
obmactu. B 1979 rogy OKOHYHII
CPEAHIOIO IIKOY. YUUJICA B XUMUKO-
TEXHOJIOIM4eCKOM yuunuiie. B 1980 rogy
HAYaJI TPYAOBYIO JEATENIBHOCTD
ANIMAaPATYNUKOM BO3/yXOPA3/ACICHUS
5-ro pazpsaga I1O JlepMHEPTECOPICUHTES>.

C 1980 10 1983 rog npoxoauI CPOYHYIO
ciyk0y B BOEHHO-MOPCKOM (hr1oTE.

B 1983 rony npuexan Ha Kpartnui Cesep
10 KOMCOMOJIBCKO! ITYTEBKE, PA00TAI
MOMOIIHUKOM Oy PUJIBIIUKA, Oy PUIBITUKOM
B YPEHIOMCKON HEPTEra30Pa3BEIOUHOM
3KCHEAUIINHU TTO UCITBITAHUIO CKBAXKHUH
1O «YpeHTONHEPTEra3rEONOT US>,

B 1989 rony nepemies Ha paboTy B
VIIpaBJIEHUE O OBBIMEHUIO HEPTEOTAAUHN
IUIACTOB U KAITUTAJIBHOTO PEMOHTA
cxkBaxuH 1O «YpeHrorasgoosrdar. Paboran
OypribmrKoM KPC, MacTepoM IO PEMOHTY CKBAKHH,
HAYAJIbHUKOM CJIY2KOBI OIIEPATUBHOTO YIIPABJIEHUA
MPOU3BOACTBOM, HAYAJIbBHUKOM [1€XA KATIUTAJIbHOT'O
PEMOHTA CKBA’KUH, HAYAJIbHUKOM IPOU3BOJCTBEHHOT'O
OTAENA, HAYaIbBHUKOM IIPOU3BO/ICTBEHHO-TEXHUYECKOTO
otaena, a c 2003 roga — IaBHBIM NHXXEHEPOM
YIpaBleHU. B TeUeHnE 3TOro NeEpPHUO/ia yIIPABICHUE
OBLIO IEPEUMEHOBAHO B YIIPABJIEHUE UHTEHCU(PUKALITUHA
1 peMOoHTa CKBXUH (YHPC), 2 1pou3BoACTBEHHOE
o6berHEHNE — B OO0 «VPEHTOHTIa3npoOM», CETOJHAIIHEE
HazBaHue OO0 «J'a311poM JO6bIYa YPEHT O,

30 mapra 2007 roga npy peopraHmu3aliy CEBEPHbIX
Tra30/I00BIBAIONTNX KOMITAHUH OBIJIO CO3/TAHO
000 «CeBeprionzeMpeMOHT, e H.B. Paxumos
PabdoTaI BHAYAJIE HAYAJIbHUKOM YPEHTOHCKOTo YHUPC,
acmag 2007 rofja — INIABHBIM UHXKEHEPOM —

MEPBBIM 3AMECTUTEJIEM I'€HEPAJIBHOI'O JUPEKTOPA

000 «CepepnioazeMpeMOHT». ITociie NEpEnMEHOBAHUS
npeanpusTre HazplBacTcss OO0 «[a311pOM HOA3EMPEMOHT
YPpeHrorm».

OxoH4YNI HOBOYPEHT'OMCKUH TEXHUKYM I'd30BOM
MPOMBIIUIEHHOCTH IO CIIELUATIBHOCTH «OypeHne
HEMTAHBIX U I'A30BbIX CKBAKHH», TIOMEHCKUI
rOCylapCTBEHHBIN HEPTEra30BbII YHUBEPCUTET
O CIIELMAIIBHOCTH «PA3PA00TKA U SKCILIyATALUA
HEMTAHBIX U I'A30BbIX MECTOPOXAECHUIT», MOCKOBCKUH
rOCyJapCTBEHHBINA OTKPBITHIN YHUBEPCUTET 110
CIIELIMAJIBHOCTH «9KOHOMMKA NIpeAIpUsITHI TOK>.

B 2009 roay 3amyTUI KAHAUIATCKYIO JUCCEPTALIAIO

Ha TeMy «Pa3paboTKa TEXHOIOI'UH BOJIOU30IAITMOHHBIX
PadoT C UCIIOJIb30BAHHUEM KOJITIOOMHIOBBIX YCTAHOBOK LIS
CKBAXXUH YpeHrouckoro HI'KM».

3a BpeMs paboThI ObLJI OTMEUYEH IPaMOTOH PAO «I'a3rpom»,
61arOIAPHOCTBIO MUHUCTEPCTBA SHEPTETUKH PD,
uMeeT 3BaHue T Io4yeTHBIN pAOOTHHK Aa30BOH
MIPOMBIIIEHHOCTW», IaypeaT npemMuu OAO «asrnpom»

B OOJIACTH HAYKU U TEXHUKHU. SBJISETCS BETEPAHOM TPY/A.

B 2013 rogy H.B. PAXMMOBY IPUCBOEHO 3BAHNE
«3aCTy>KEHHBIA PA6GOTHUK HEMPTAHOI U T'A30BOHU
IIPOMBINIUIEHHOCTW». ©

HOBbBIM YJIEH PEJAKIITMOHHOI'O COBETA

Nikolay RAKHIMOV

Born on May 13, 1962, in
Perm region. Finished high
school in 1979. Studied in
the College of Chemistry and
Technologies. Started his
working career as the category
5 operator of the air separation
system at the company
Permnefteorgsintez in 1980.

Served in the Navy in
1980-1983.

In 1983 he was commissioned
by the Young Communist
Party to the High North where
he worked as an assistant
driller and later as a driller in
Urengoy Well Testing Oil and
Gas Exploratory Expedition of
Urengoyneftegazgeologiya.

In 1989 he took up a position at the Department
for Enhanced Oil Recovery and Well Workover at
Urengogazdobycha. He worked as a well workover
driller, well workover foreman, head of the
operations management, head of the workover
department, head of the manufacturing department,
head of the industrial engineering department and
as a chief managing engineer since 2003. During
that period the department was renamed into the
Department for Well Stimulation and Workover and
the company was renamed into Urengoygazprom,
today known as Gazprom Dobycha Urengoy.

On March 30, 2007, restructuring of the northern
gas producing companies resulted in the foundation
of Severpodzemremont, where Nikolay Rakhimov
at first worked as the head of Urengoy Department
for Well Stimulation and Workover and starting
from 2007 as the chief engineer and first deputy
of the managing director of Severpodzemremont.
After renaming, the company is called Gazprom
Podzemremont Urengoy.

Nikolay Rakhimov graduated from Novy Urengoy
Vocational School of Gas Industry majoring in
Drilling of Oil and Gas Wells; Tyumen State Oil
and Gas University majoring in Development and
Operation of Oil and Gas Fields, and Moscow State
Open University majoring in Economics of Fuel and
Energy Companies. In 2009 he defended his Ph. D.
thesis on Development of Waterproofing Methods
Using Coiled Tubing Units for Urengoy Oil and Gas
Condensate Field.

During his working career he was awarded with
the Gazprom certificate of honor and received
commendation from the Ministry of Energy of
the Russian Federation. He holds the title of the
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