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CJIOBO PEJAKTOPA

Bel1mes1 13 rieuaty HOBBIN HOMEP
JKypHaIa «BpeMs KONTIOOMHI'a»,
IIEPBBII B 9TOM Iofly. B HEM BbI
Ham/IeTe KaK yKe IPUBBIYHBIC,
TAaK 1 HOBBIE DYOPHUKHU, OTKPBITHE
KOTOPBIX BCE PEAAKIIMU MUPA
TPASULIMOHHO IPUYPOUYUBAIOT K
IIEPBBIM HOMEPAM I'OZid.

MBI OTKPBIBAEM BBIITYCK
JKM3HEPAJOCTHBIM yTBEPKACHUEM:
«Ham 10 net!> Vike necars... Llensix aecaTs... COMIHBIN BO3PACT
JJI HAY YHO-TIPAKTUYECKOI'O CIIEIMAIM3UPOBAHHOIO M34AH1A B
CTPEMMTEJILHO MEHAIOMEMC MUPE. MBI CYACT/IUBLL, YTO BCE ITU
I'O/1BI BBIL, JOPOT'UE YUTATENH, OBLIIU C HAMH, YTO MBI IIOCTOAHHO
OIIYIIAJIM BAIll HEMOJEIbHBINM MHTEPEC K HAIIEMY IIPOEKTY,

K COBPEMEHHBIM TEXHOJIOT UM HEPTETA30BOI'O CEPBUCA. DTOT
UHTEPEC, KAK HUTb APHA/IHBL, [IOMOI'A/I HAM HAXOAWTD CAMYIO
BOCTPEOOBAHHYIO HH(POPMAIIUIO BJIAOMPUHTE PA3HOOOPA3HBIX
CBEJICHUH, 00pabaThIBATh €€ U IIPEJIAraTh BAIEMY BHUMAHMUIO.

BOT 1 B 3TOM BBIITYCKE )KYPHAJIA MBI IOCTAPAEMCA CAETATD
JUUIA BAC MAJIEHBKHE OTKPBITUSA: PACCKA3aTh OO0 YHUKAJIBHBIX
KOMIIAHHUAX, 9KCKJIIO3UBHOM CEPBUCE, 3AMEYATE/IbHBIX JIIOIAX.

B xauectBe J0oCTS HOMEPA» BCTPEUANTE I'EHEPAIBHOT'O
JAUPEKTOPA OAHOM U3 CAMBIX JUHAMHWYHO PA3BUBAIOIUXCS
HedTaHbIX KoMITaHui CHT — koMnanuu «benopycHepTb» —
Anexcanjpa JIaxosa. Bo3iasiasgeMOe UM IPEATIPUATHE B
MOCIEHNE T'OABI CTAJIO OAHUM U3 CAMBIX AKTUBHBIX Y9aCTHHUKOB
MPOLIECCA BHEAPEHU S IIEPEJOBBIX TEXHOJIOIUI He(PTECEPBUCA.

B gacTHOCTH, ClIELMAIUCTEI «besopycHeTH> OGHUMU U3 IIEPBLIX
HA IIOCTCOBETCKOM IIPOCTPAHCTBE HAYAJIM OCBAUBATD TEXHOJIOI' IO
PEKOHCTPYKIIUH CKBAKMH METOIOM OypeHM A 60KOBOTO CTBOJIA.

B Hacrosmee BpeMs 31€Ch YCIENTHO OCBANBAECTCA HATIPABIEHHOE
OypeHne 60KOBBIX CTBOJIOB C TIOMOIIBIO KOJITIOOMHTA.

KonTio6uHropoMy OypeHUIO MOCBALEH U IIEPBBII BBIITYCK
HOBOW PyOPMKH Ky pHaJId: 3304HOro «CeMnHapa BK». Marepuain
IIOJIIOTOBJIEH HA OCHOBE IIPE3EHTAIIUH, O3BY4YEHHOI B
MIPOLIECCE YYEOHOI'O CEMUHAPA, IIPEABAPSBIIETO 12-10
MeXyHAPOAHYIO HAYYHO-IIPAKTUYECKYIO KOH(PEPEHIIHIO
«KOJITIOOMHI'OBBIE TEXHOJIOTMH ¥ BHYTPUCKBA>KMHHBIE PA0OTDD,
Y IPEJCTABJIEH B (DOPME CJIAAI0B C KOMMEHTAPUAMHU ABTOPA,
YIEeHA PEAAKIIMOHHOIO COBETA IIPOEKTA «BpeMs KOITIOOUHI'A»,
M3BECTHOTO CrienanncTa CTaHUCIaBa 3arPAHUYHOTO. MBI OUYEHD
HAJEEMCH, UTO TaKast (popMa OJAYN OKAKETCS /IS BAC yIOOHOMU
Y 3KJIEM BAC HA OYHOM CEMHHAPE, KOTOPBIH OyIET IPEABAPATD
cenylomyio, 13-10 koHgepeHnuio. He comHeBaeMcs, 4TO 3TO
YUCIJIO OKAKETCA /1 BCEX HAC CYACT/IUBBIM!

BypeHnne OOKOBBIX TOPU3OHTAIBHBIX CTBOJIOB C IIOMOIIIBIO
KOJITIOOMHI'OBOI'O OO0PYJOBAHHS — CAMasi MHOI'OOOEIIAONAs] HA
CETOAHSAIIHUN ICHb TEXHOJIOI'HS JOOBIYM CJIAHIIEBOI'O I'a34.

O Helt MBI PACCKA3BbIBAEM B DYOPHKE «[IepCIIEKTUBED.

O6painaro Bale BHUMAHUE TAKXKE HA MATEPHAL
«DKCKJIIO3UBHBIN CEPBUC Il YHUKAJILHOI'O MECTOPOXKICHH >,

B KOTOPOM P€4b UJIET O HE UMEIOIIUX AaHAJIOT'OB PA0OTAX,
MIPOBEAECHHBIX HA BAHKOPCKOM MECTOPOXKAEHUN HA CEBEPE
3anaHoit CubupHu.

Kak Bcerga, Mbl IIOCTAPAINCh BBIAEDKATD PYOPHUKALIHIO U
NPEACTABUTD MATEPUAIBI B CUCTEMATU3UPOBAHHOM, YJOOHOM /I
yurarene suge. Hageemcs, 4To AUaIor ¢ BAMH Y HAC COCTOUTCH.
JKneM Bammx nmuceM, BOIPOCOB, TPEJIOKEHUI 10 3HAKOMOMY
BaM aJIPECY: Cttimes@cttimes.org,

Pon KJIAPK

EDITORIAL

This is the first issue of the Coiled Tubing Times
Journal since the beginning of the year. Alongside with
the regular columns you are going to find on its pages
some new headings, such way to start a new year being a
common tradition among editors throughout the world.

Our issue greets its readers with a cheerful “We Are
10 Years Old!’ statement. We are ten already... As many
as ten years... A respectable age for a specialized journal
which pursues academic and practical interests and
dares to exist in the fast-paced world. We are happy
because you have been with us for all these years and
we have been aware of your genuine interest in our
project and in the cutting edge technologies of the
oil and gas service. This interest served us as Ariadne’s
thread, leading us through the maze of information
and helping us to find the data in high demand, process
them and present to you.

This issue is not an exception, relating its small
discoveries of unique companies, exclusive services
and remarkable people.

Another Guest of the Issue is Aleksander Lyakhov,
the Director General of Belorusneft, one of the most
dynamic oil companies in the CIS. Over the recent
years the enterprise under his management has come
to the forefront putting into practice the advanced
technologies of the oil and gas service. Thus, Belorusneft
experts were among the first to have mastered sidetrack
drilling for the purpose of well workover. Today the
enterprise succeeds in employing coiled tubing for
directional drilling of sidetracks.

Coiled tubing has also become the focal point of the
first article within the distance course of the
CTTimes Seminar, another new column of our journal.
Its materials are based on the presentation made at the
training session prior to the 12 International Scientific
and Practical Coiled Tubing and Well Intervention
Conference; these are actually presentation slides
accompanied by the comments of their author, Stanislav
Zagranicnny, a well-known expert and one of the
members of the Coiled Tubing Times editorial board.
‘We believe such format to be convenient and expect
you to visit the live meeting session which is going to
precede the next Seminar and Workshop, the 13" in
succession. Undoubtedly, this will be a lucky number
for all of us!

Coiled tubing used for drilling horizontal sidetracks
is the most promising among the current technologies
of shale gas production. We cover the issue in the
Prospects column.

Let me also draw your attention to the information
contained in the ‘Exclusive Service for the Unique Field’,
an article telling of an unparalleled experience of works
carried out at the Vankor Field in the north of Western
Siberia.

We still adhere to the system of headings and
columns, which is the most convenient way to present
information to the readers. We rely on you to keep our
dialogue alive and look forward to receiving your letters,
questions and suggestions sent, as it is usually done,
at cttimes@cttimes.org.

Ron CLARKE
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HAM 10 neT!

€CSITH JIET Ha34/] BBIIIIEI IIEPBBI HOMED JKypHajia «BpeMs KOITIOOHUHT .

B HeM eltie He ObIIO MaPaJIIETbHOIO AHITIHHCKOT'O TEKCTA, 06'bEM HACYUTBIBAT
BCEI'O 32 CTPAHUILBI, €IIIE TOJIBKO HAITYIIBIBAIACh PyOPUKALIHS K OOCYXKAATHUCDH
MOJXO/1bI K (POPME UBIOKEHUS CJIOKHBIX JIJ151 BOCIIPUATHS CBEJICHUM O PEJJKOH TOI/a,
HO MHOroob6emaromei Ayt Poccuu u CHI rexnonoruu. Ho yske B koHue 2003 roga
JKYPHAJI CTAJI IBYA3BIYHBIM, 4 K 2007 1oy 66114 yTOYHEHA KOHIIENIIM A, HA KOTOPOI
MPOEKT «BpeMs KOITIOOMHIa» CMOT YYBCTBOBATH CEHS1 BITOJIHE YCTOMYNBO, UTHTEHCUBHO
Pa3BUBATHCS, PACHIUPITh TEMATHUKY OT HOYTU UCKJIIOUUTEIBHO KOJATIOOMHTA /IO
HIIMPOKOI'O CHEKTPA MHHOBAITMOHHBIX TEXHOJOTUH HE(DTEra30BOTO CEPBUCA.

B Havasie 0yTU UHTEJUIEKTYAJIBHOE PO PEAAKIIMU COCTABUIIN CIIELIUAIUCTDI I'PYIIIIbI
OH /I, rOTOBUBIIME K MIYOIHUKAIIMU MaTEPUabI I Bcepoccuiickon KOH(pEPEHITUN

O KOJITIOOMHTOBBIM TEXHOJIOTUAM U 11 BCEpOCCUICKOI HAyYHO-TEXHUYECKOH
KOH(EPEHIINU IO TPOOIEMAM KOJITIOOUHTA B HE(PTEra30BOM KOMILIEKCE Poccuy,

7€ OCHOBHBIE IPOOJIEMBI PA3BUTUS OTEYECTBEHHOI'O HE(PTETA30BOI'O CEPBUCA OBLIN
MOCTABJIEHBL, 4 IyTHU UX PEIIECHUS HAMEYEHBL OIyOINKOBAHHBIE MATEPHUAIBI IBUTUCH
IPOOOPA30M HOBOT'O )KYPHAJIA.

3aberas Bliepe], CKAKEM, YTO €KEr0JHAsI KOH(PEPEHIIN KAK HEOT'bEMJIEMAs YACTh
MIPOEKTA «BpeMst KONTIOOMHI'd» TAKXKE YCIIENTHO pa3BuBacTCs. K CJIOBY, TOINA, HA pyoexke
HYJIEBBIX, TAKas KOH(pepEeHI U TOXKE OblJIa B HOBUHKY. DTO TeNepb B POCCHU IPOBOAUTH
BCTPEUM CIEIIUATHUCTOB CTAJIO MOAHBIM. HO 1 B MHOrOoO6pa3uu NpPe/jIoKEHUH Hallla
KOH(PEPEHITUS HE TTOTEPSIACE.

K HacTOs1IEMY BDEMEHM OHA IPHUOOPEIIA CTATYC MEXYHAPOLHOMN, B YHUCIIO €€
coyupeauTesei BouIa ACCOIUALNS CIEUATHUCTOB O KOJITIOOMHTOBBIM TEXHOIOT UM
U BHYTPUCKBAKUHHBIM paboTaM (ICoTA), HO, CaMOe ITTABHOE, OHA CTAJI4 HACTOAIINUM
KJIy6OM €IMHOMBIIIJIEHHUKOB, IJIOMAJKOM 3(P(PEKTUBHOTO OOMEHA OIIBITOM, MECTOM
BCTPEYH CHOJIBIIKHUKOB BHEZPEHU S HOBEUIITUX TEXHOJIOTHUE HE(PTETa30BOT'O CEPBUCA.
JKaem Bac, JOporue YuTaTenau, 31 okraopsa — 2 Hosaops1 2012 r. B MockBe Ha 13-11
MeKIyHAPOSHOM HAYIHO-IIPAKTHIECKOHU KOH(PepeHITHH «<KOTTIOOMHTOBBIE
TEXHOJIOTHH U BHYTPHCKBAKHUHHBIE PA0OTHI», I/I€ MBI BMECTE TOP>KECTBEHHO
OTIPA3THYEM IIE€PBHIH KPYTI/IBIHA IOOMJICH Ky pHAIA «<BpeMs KOITIOOHMHIA»!

T il batiny

HeCKOJIBKO MOJIOXKE IIEYATHOM BEPCUU XKYPHAIA CAUT WWW.Cttimes.org, HO 1 OH
MHTEHCUBHO PA3BUBAETCA HE TOJIBKO KaK IIPOBOJHUK UJIEU ITPOEKTA «Bpems KOMTIOOUHI 2>
BO BCEMHPHOM ayTHUHE, HO IIPEXKIE BCET'O KAK HOBOCTHOM ATPETATOP CAMOM CBEXKEN
TEXHUYECKON U TEXHOJIOTUYIECKON MTH(MPOPMALIHH 11O HEPTETA30BOMY CEPBUCY.

Bce aTu rosipl «Bpems KOJITIOOUHTa» POC BMECTE C KOITIOOMHIOM B Poccun. M Hamt
MIPOEKT, K OTEYECTBEHHBIN HE(PTETa30BbII CEPBUC PA3BUBAJINCH KAK KAYECTBEHHO,

TAaK ¥ KOJIMYECTBEHHO. Y )KYPHaJId YBEJIMYUBAJIUCh OOBEM U TUPAK, MHOXUIICSA
ABTOPCKHUH AKTUB, POC/IA MUPOTA PACHPOCTPAHEHMA, TIOSABJIATIOCH BCE H6OJIbIIE

HOBBIX TEM. A B HE(PTETA30BOM KOMIIIEKCE 3A5BJISIINA O CEGE HOBBIE TPONU3BOANTENIN
060pYIOBAHMSA, OPTAHU3OBBIBAJICH OTEYECTBEHHBIE KOMITAHUH, CIOCOOHBIE BBITIOHATD
BBICOKOKA4ECTBEHHBII CEPBHUC U CIOKHENIINE BHYTPUCKBAKMHHBIE ONEPALIMHU, POCJIA
POJIb MECTHBIX CEPBUCHBIX OPraHU3ALUH... POCT KOJTMYECTBA KONTIOOMHI'OBBIX YCTAHOBOK
B Poccuu B 3TH rofibl €)1 3HAYUTEIBHO OBICTPEE, YEM B CPETHEM IO MUY, 4 YHUCJIO
MIPOU3BOAUMBIX C UX IOMOIIBIO PAOOT YBETUYHNIOCh KAK MUHUMYM JECATUKPATHO.
IIprdem 3TO YBEIMYEHHE COIPOBOXKAAIOCH YCIOKHEHHEM ONEPALTAI: TOMUMO IPOCTBIX
MIPOMBIBOK BCE OOJIEE MOMYISAPHBIMU HBIHE CTAHOBATCA F€O(PU3NIECKHE UCCIENOBAHUA
CKBA’KHH C TOMOIIBIO THOKOI TPYOBI U KOITIOOMHI'OBOE Oy PEHHE HA OOJBIINX INTyOMHAX.
MBI IOIaraeM, 9To MEXAY HAIIUMHU YCHUIUSMU 11O PA3BUTHIO IIPOEKTA M YCIIEXAMU
KonTI0OMHTa B Poccun n CHI' yeMaTpuBaeTCs NPSAMO NPONOPIIUOHANBHASA 3dBUCHMOCTb.
HazeeMcs, 9TO BBl IPOCTUTE IOOUIAPAM HEKOTOPYIO HECKPOMHOCTD.

B crepgyromux HoMepax Mbl IIPEIJIOKUM BAIEMY BHUMAHHIO MATEPHUAJIBI O ITyTU
(10 net — eme He ucropus!) konTobuHra B Poccun n CHI, HanucaHHbIE HA OCHOBE
SKYPHAJIbHBIX ITYOJIMKAIIUH. MBI IIPEICTABUM BaM HE(PTETA30BbII CEPBHC HOBOI'O
BPEMEHU — «BpeMEHHN KOJITIOONHI'A>. ©

arch 2012



wE ARE 10 YEARS OLD!

I t has been ten years since the first issue of the Coiled Tubing Times Journal

was published. That first issue did not provide the English version and
contained only 32 pages, its columns and headings did not yet take their

final appearance and the choice of approach to presenting information on a
complicated technology which was then a rare one, though promising, in Russia
and the CIS, was still under discussion. However, as early as in 2003, the journal
appeared in the bilingual version, and by 2007 it had its concept adjusted so as
to provide the project with a solid foundation to stand on, with the prospects of
intensive development and opportunities to cover more and more topics, from
coiled tubing proper to a wide range of cutting-edge technologies in the sphere
of oil and gas service.

Taileg rening Tadled tyndng

L]

. 2H

Initially the editorial think tank comprised the experts from the FID Group
who prepared for publication the materials of the 1st All-Russian Conference
on Coiled Tubing Technologies and the 2nd All-Russian Seminar and Workshop
on the Issues of Coiled Tubing in the Russian Oil and Gas Complex which
outlined the key problems of the national oil and gas service development and
approaches to their solution. The publications predetermined the image of the
new journal.

Looking ahead, we can say that the annual conference is also making good
progress within the Coiled Tubing Times project. It should be mentioned that at
the turn of the millennium such conference was something of a novelty as well.

But even today, with expert meetings having come into fashion in Russia, our
conference remains a landmark in the existing variety.

By now it has acquired an international status, having the Intervention and
Coiled Tubing Association (ICOTA) as one of its co-founders, but what is the
most important is that it turned into an affinity group, a platform for efficient
exchange of experience, a venue for those arguing for the introduction of state-
of-the-art technologies in the oil and gas service. We look forward to seeing
our readers at the 13" International Scientific and Practical Coiled
Tubing and Well Intervention Conference to be held in Moscow from
October 31 to November 2, 2012 where we are going to celebrate the
tenth anniversary of the Coiled Tubing Times Journal!

The www.cttimes.org web-site is a little younger than the print version, but it
moves ahead bringing to life the message of the Coiled Tubing Time project
within the boundaries of the World Wide Web and, first and foremost, serving as
the news aggregator for the updated technical and technological information on
the oil and gas service.

Throughout all these years the Coiled Tubing Times project has grown along
with the growth of the Russian coiled tubing technologies, the growth of both
being in scope as well as in quality. The journal grew in the number of pages = N~ 1
and copies, expanded its authors’ team and coverage area, and addressed more '
and more new issues. Meanwhile, the oil and gas service came to know new
equipment manufacturers and domestic companies which were able to render
high quality services and perform the most complicated intervention activities,
and saw the role of local service structures growing... The rate of growth of the
number of coiled tubing units in Russia over these years was much higher than
the average growth rate for the rest of the world, and the number of operations
carried out by them increased at least tenfold. Moreover, such increase was
accompanied by introduction of more and more sophisticated types of work,
with common flushing operations giving way to coiled tubing well logging and
deep drilling. We believe that the success of coiled tubing technologies in Russia
and the CIS is in direct proportion to our efforts made within the framework of
the project. We hope that on the eve of our anniversary you will forgive us for
thisimmodest statement. ©®
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[IEJIEHATIPABJIEHHO
JIBUTATBCS BITEPE/]

MOVING FORWARD WITH
A GOALIN MIND

B pyopure docme nomepa» ssicmynaemA.A. JIAXOB, zenepansrblii oupexmop
npou3eo0cmeerto20 06seournerus <senopycrepmaos.

Our next guest of the issue is A.A. Lyakouv, Director General of Belorusneft Production Association.

Anexcanap Auapeesnd JIAXOB
Poouncs 7 urons 1962 200a 6 Iomensckoii o6aacmu, beaapyce.

B 1984 200y ¢ omaumuem okoHuua LoMenbCKuil
20CY0apCMBeHHbILL YHUBCDCUMEIN 1O CReUUASILHOCTIL
QKOHOMUKA MPYOa».

C 1984 200a pabomaun 6 npou3so0CmeeHHoM 00seoOUuHeHUU
Banaonegpmezeopusurxa» (2.1omess) UHICeHepom,
HAMASLHUKOM OMOend mpyoad u 3apadomHoLLl naanbl,
271A6HBIM OYX2ANINEPOM, 3AMECINUINENEM 2eHEPANBHOZO
oupexmopa 1no PuHAHCOB0-3KOHOMUHLECKUM B0NPOCAM.

C 1996 200a — 3amecmument 2eHepaIbHO20 OUPEKMOopa no
axornomure u purarcam, c 2000 200a — nepeuvlii samecmumetd
2enepansrio2o oupexmopa PYII dIpoussoocmeeniioe
00Beourerue «besopycHepmo».

Burone 2001 200a Ha3HAUEH 2eHEPANHBIM OUPEKNOPOM
PYII d1poussodcmeerHoe 06seduHeHue <benopycHedhmo».

TTocne co30amUs 20CY0apCImEeHH020 NPOUBOOCMBEHH020 00BEOUHCHU
Benopycrnedpmo» ¢ 26.12.2006 Ha3HAMEH 2eHEPANBHBIM OUPEKIMODOM
20C)0apCmeerH020 nPouU3E00CIMEEHH020 00BEOUHEHUS — 2eHEPALHBIM OUPEKINOPOM
PYII d1poussodcmeerHoe 06seduHeHue <benopycHedmo».

Alexander Andreevich LYAKHOV

Alexander Lyakbov was born in Gomel Region,
Belarus, on July 7, 1962.

In 1984 be graduated from Gomel State
University, where be studied labor economics,
and was employed by manufacturing group
Zapadneftegeofizika (Gomel), first as an
engineer, then as the Head

of Labor and Wages Department, Deputy
Director General in charge of finance

and economy.

In 1996 he took the position of Deputy Director
General in charge of finance and economy

at production association Belorusneft and in
2000 was promoted to Senior Deputy Director
General.

After the creation of state production association
Belorusneft, be was appointed its Director
General on 26.12.2000.

Alexander Lyakbouv is a bolder of state awards
and bonorary titles.

Hmeem 20cy0apcmeerbie Hazpaobl U NOUemHbLe 36AHUA.

Bpems KOITIOOHMHTIA: AJIEKCAHJP AHIpEeEeBHY,
BO3IJIaBjasAeMada BaMu KOMIIaHHA B ITOCJIEJHHE
roAbIl HEOKHIAHHO JJIA SKCIIEPTOB H
AHAJITMTHKOB OTPAC/IH CTA/Ia OAHHM H3 CAMBIX
AKTHUBHBIX YYACTHHKOB IIPOLECCAa BHEIPEHH A
IepegOBBIX TEXHOJIOTHH HepTrecepBHuca. Kak
BaMm n1 BalmiuM KOJLJIEraM yAajJI0Ch IPEOJ0I€Th
HHEPTHOCTH CHCTEMBI, KOTOPA II0 OIIPEAEICHHUIO
IIPOTHBOJICHCTBYET BHEAPEHHUIO TFOOBIX
HMHHOBAITUI?

Anexcanzap JIaxos: [Ipouecc BHEgpEHUA
COBPEMEHHBIX TEXHOJIOI'UH /171 HAIIETO NIPEAITPUATAA
HECJIYYaHBIA. MOXKHO CKa34Thb, YTO 3TOT ITyTh OBLI
NPENOIIPEAEIIEH IIPU CAMOM CO3JJAHUU NTPEATIPUATUA
O6€I0PYyCCKUX HE(PTIHUKOB.

«benopycHE(dTH» — 3TO HE TOJIBKO JOOBIBAIONIAS
OPraHuU3aI M, 3TO CEPBUCHAA, MHXUHHUPUHTOBAS
KOMIIAHHS, UMEIONAsI COMUAHBIHN OITBIT U3YYEHUA U
NPUMEHEHN I MHHOBALMM. Eme BO Bpemena COBETCKOI'O
Cor03a Halle NpearpuaTUe HaX0AMJI0Ch HE Ha
NOCIENHUX TO3UITHAX 10 BHEJPEHNUIO HOBOU TEXHUKN
U TEXHOJIOTUM. 3/1€Ch, KAK HA CBOEOOPA3HOM ITOJIUTOHE,
OOKATBIBAJIMCh MHOTUE IEPEJOBBIE TEXHOJIOI'NH B
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Coiled Tubing Times: Alexander Andreevich,
experts and analysts have been surprised lately
to see the company you head entering the list
of enterprises, which actively apply state-of-
the art oil service technologies. How did you
and your colleagues manage to overcome
the inertia of the system, which resists any
innovations by definition?

Alexander Lyakhov: Introduction of modern
technologies is not accidental for our enterprises.

I should say that the enterprise of the Belarusian
oilers was destined to follow this way from the
moment of its creation.

Belarusneft is not just a production company. This
is a service and engineering organization with rich
experience of studying and applying the innovations.
Even back in Soviet time our enterprise was one of
those companies that actively applied new equipment
and technologies. It was like a testing range, where
Soviet Ministry of Oil Industry tried many advanced
technologies. The fact that many producers of
geological survey and oil equipment were near, wasn't
the only reason for choosing the site of approbation




paMKax MUHHCTEPCTBA HE(PTAHON IPOMBIIIIIEHHOCTHU
CCCP. "1 10, 4TO psAIOM HAXOAUIUCH IPOU3BOAUTEHN
re0JIOrOPaA3BENOYHOIO U HEPTAHOIO OOOPYAOBAHUS, —
CTaJIO HE €IMHCTBEHHOI NPE/IIOCHIIKON B BLIOOPE
MECTA ATPOOALINY HOBIIECTB. Y2KE TOIA CIIELIUATIUCTEI
THOHUMAJIY, YTO Beopyccus HE SIBISETCS T7TABHBIM
HePTAHBIM PETHOHOM COBETCKOTO CO1034. 32 CUET
OOJIBIINX TEMIIOB OTOOPA JOObIYA HE(DTU B PECITYOIIHKE
PE3KO CHU3WIACh. BOT TOIr/1a-TO HA TOMOIIb U IPUILIN
HOBBIE /1711 TOT'O BPEMEHU TEXHOJIOTMHU U OOOPYIOBAHHE.
U «benopycHedTh» CTAJId ONTUMAJIBHOHN TJIONIA KON 1
JULSLI UICIIBITAHUM, 4/1AIITAIMU U BHEJIPEHU S IIEPEIOBBIX
TEXHOJIOTHH: PA3BUTAA HHPPACTPYKTYPA, CBOSI HAYKA,
CJIOKHAS T€OJIOTH s, TOATOTOBJIEHHBIE KA/IPBIL.

Kpowme aToro, nocne pacrnazga CopeTckoro Corosa
6enopycckue reopu3ndeCKUe OPraHUu3auu CUCTEMBI
MunHedTrenpoma CCCP, MAaIIMHOCTPOUTEIbHBIC
OPEANPUATHSA, KOTOPBIE 3AHUMAJIMCh TPOU3BOJICTBOM
HEPTAHOI'O U TEOJIOTOPA3BEIOYHOIO OOOPYAOBAHNUA,
HAyYHBIE TTOAPA3ENIEHU, T.€. BECh OETOPYCCKUA
CEPBUCHBIN 6JIOK, IIOCTENIEHHO OBLI BKJIIOUEH B COCTAB
obbennHenus «benopycHeTe>. BEpHYINCh 1 MHOTHE
HAIIX CIIENUAINCTBL, KOTOPBIE PA00TAIN B 3aMTaJHON
Cubupy, B IPyrux PErMOHAX MUPA. TAKUM 06pa30oM,
HAIIIE IPEANPUATHAE HE PACTAIINIA HA YACTH, OHO
OCTAJIOCh B TOCYAAPCTBEHHOU (pOpME COOCTBEHHOCTU.

Tak 94TO caMa )KU3Hb IIO/ICKA34J1 HAM 3TO
HanpasyieHue. CKpOMHAs peCypCcHas 0234 OKa3a/14Ch, }

HAIITA CITPABKA

Pecnybnuxanckoe yHumapHoe npeonpusmiie

dIpoussoocmeeriroe ooseourenue <benopycredhms» co30aro

8 1966 200y.
Buowst dessimensHocmiu: NouUck, pa3eeoxa u paspabomra

HePMAHBLX MECIOPONCOCHULL, O0DObIMA HePMIU U NOTEYINHO20 2434,
nepepabomia nonymro2o HegphmaHo20 2asd, Heghmsarol cepsuc,
HAYUHO-UCCII008AIMENbCKUE U NPOCKIMHO-USbICKANENbCKIUE
Dabomvl, mawurocmpoeHue, IKCnopm Hehmit tu nPOOYKUULL
2asonepepabomiis, Peanu3avuus HegmenpooyKmos U CHCUNCCHIHBLX

ABMOMOOUTIBHBLX 2A308 HePe3 COOCMBEHH)IO CeMb A6Mmo-,
asmozaso3anpasotHbLX CIAHUUL.
«BenopycHedbnv» 066eOUHACIN BLLCOKOMEXHONO2ULHBLE

noopa3soeneHUs Heghmeza3o00bbi8aroe20 1 CepPeUcH020 O0Kd,
HAYYHO-UCCICO08AMEIbCKULL NPOCKNIHBIL UHCIUNY I HehmiL
BbenHUTTHredmb», npoexnitoiii urcmumym Jbenopycredhmo-
Hegpmexumnpoerxn», benopyccruti 2a3onepepaoamolearouuti

3a600, 0ouepHUe NPeonpUAMUA 110 00ECHeHeHUIO
HegpmenpooyKmamu, yHeoHbsll yeHmp.

benopycHeghmo> cCompyOHUMACTN C BEOVULUMU HePDIMAHBIMU

npeonpusamuimu Poccuut i ¢ HAUUOHANIBHOLL HehMAHOIL
Komnarueil Berecyaiot.

B Benapycu 20008011 065em 000biHLL HEeh M, COCMABAEN OKOJIO0
1,7 mar m, nonymmno20 He@pmamnoz2o 2asa — 6onee 200 MaH M,

of novelties. Even at that time specialists understood
that Belarus wasn't the principal oil region of Soviet
Union. Due to the great recovery rates, the production
of oil in the republic slumped. It was at that time,
when new technologies and equipment came to the
rescue. And Belosrusneft became the best ground for
tests, adaptation and introduction of the advanced
technologies: the developed infrastructure, science,
sophisticated geology and trained personnel.

Besides, after the collapse of the Soviet Union,
Belarusian geophysical organizations that made part
of the Soviet Ministry of Oil Industry, engineering
companies, engaged in production of 0il geological
survey equipment, scientific divisions and all
Belarusian service block were gradually included in
the association Belorusneft. Many of our specialists,
who worked in Western Siberia and other regions
of the world, returned home. Thus, our enterprise
wasn't ransacked. It remained in state property.

So, life itself showed us this direction. Incredible as
it may seem, modest resource base gave an impetus to
the development: the proved reserves in our region,
most of which are problematic, can be recovered only
with the help of innovations.

Economic and political conditions contribute to
amplification of our efforts today: the creation of the
CIS and common economic space. All of it provides
an opportunity for cooperation with oil, service and }

OUR REFERENCE

The republican unitary enterprise
Belorusneft Production Association was
founded in 1960.

Its main activities include: search,
investigation and development of oil fields,
production of oil and associated gas, oil service,
R&D and design and exploration operations,
engineering, export of oil and gas refining
products, sales of oil products and liquefied
motor gases via personal network of auto
stations and filling stations.

Belorusneft includes bigh-tech divisions
of O&G production and service, 0il R&D
design institute BeINIPIneft, design institute
Belorusnefi-Neftekbimproekt, Belarusian
Gas Refining Works, subsidiary enterprises
on petroleum logistics support and a training
center.

Belorusneft cooperates with the leading oil
enterprises of Russia and the National Oil
Company of Venezuela.

The annual volume of oil production in
Venezuela amounts to 1.7 million tons and over
200 million cubic meters of associated oil gas.
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K4K 3TO HU NAPAJAOKCATIBHO 3BY4HT, CTUMYJIOM JIJISL
pasBUTHA HE(PTECEPBUCA: JOKAZAHHBIE 3AI1ACHI B HAIIEM
pETrHUoHE, 60JBIIASA YACTb N3 KOTOPBIX OTHOCUTCS K
TPYJHOU3BIEKAEMBIM, MOT'YT OBITH JJOOBITHI TOJIBKO C
NIPUMEHEHUEM UHHOBALIU.

CeropHs Ha AKTUBU3AIUIO HAIINX YCUIINUHA
padboTaIOT 3KOHOMUYECKUE U JTAXKE, ECIN XOTUTE,
MHOJIUTHYECKUE YCIOBUSL: 06paszoBanue CHI
EQUHOrO 9KOHOMHYECKOT'O IPOCTPAHCTBA. Bee aTO
JIA€T BO3MOXKHOCTb COTPYAHHUYATD C HE(PTAHBIMH,
CEPBUCHBIMU, HAYYHBIMH CTPYKTYPAMHU PA3HBIX CTPAH —
UJIET NOCTOSTHHBIN ITPOIIECC OO60I0THOTO OOMEHA
UJEAMU, MHEHUSIMHU, TEXHOJIOTUSAMHU. MBI OTKPBITEI
JUIS 3TOM paOOTHL

KpynHas opranusanus o61a1aeT ONpPeAeIeHHON
J0JIeN MTHEPTHOCTU. HO, € IPyror CTOPOHBI, UMEHHO
61aro/1aps OTAAKEHHON CUCTEME, IEHTPAJIN30BAHHON
CTPYKTYPE YIIPABJIEHUS MBI U CTAJIN BHEJPATD Y CEOA
BCE TO HOBOE, IEPEIOBOE, YTO HAM CETOAHS JOCTYITHO.

Kaxk u npu mo601 paboTe, ECTb 4 IMUHUCTPATUBHOE
Y1 3KOHOMHUYECKOE HadaId. M MBI cTapaemcs 1Ba BUza
BO3/EHUCTBUS HA IIPOLECC TMOKO, COATTAHCUPOBAHHO
HCIIOJIb30BATh. YTO KACAETCA KA POB, MBI JIEJIAEM
AKIIEHT HA MOJIOAEXKb. MOJIOABIE CIIEITUAIMCTEI 60s1ee
AKTHBHBI, 9HEPTUYHBI, HO Y HUX 3a494CTYIO HE XBATAET
ombITa. CTpEMHMCS NOAAEPKUBATD 6ATTAHC UHTEPECOB
HECKOJIBKHUX TTIOKOJICHUH, KOTOPBIC PA6OTAIOT CETO/IHS
B OO'bE€IMHEHUU «BeIOPYCHEPTH.

scientific structures of various countries — the
constant process of mutual exchange in ideas,
opinions and technologies is going on. We are open
for this work.

Big organizations have a certain degree of inertia.
But on the other hand, smoothly running system,
centralized structure of management allowed us
introducing those new, advanced things that are
available to us today.

Any work has administrative and economic aspects.
And we try to flexibly balance these two types of
influence. As for the personnel, we give a priority
to the youth. Young specialists are more active and
energetic, but they often lack experience. We try
support the balance of interests of several generations
working in Belorusneft association today.

CTT: What is the role of manager in the
process of technical readjustment of a
company? What was the most difficult thing
for you on this way?

A.L.: The most important thing is to understand
the necessity of this process and move forward
with a goal in mind. The mood of the leader, his
will and intentions are transferred to the staff. He
gives an impetus and takes decision. Technological
readjustment is related to certain economic
inflows. That is why it is not easy to refuse from

The proved reserves in our region, most of which are problematic, can be recovered

only with the help of innovations.

BK: KakoBa poJIb pyKOBOAMTEIA B IIPOLIEcce
TEXHOJIOTHYIECKOT'O IEPEBOOPYKEHHU A
npesnpHuATHA? YTO Ha TOM ITYTH OKa3aJI0Ch
CaMBbIM TPYJHBIM JIMYHO 4141 Bac?

A.JI.: CaMmoe 171aBHOE — IIOHUMATh HEOOXOTUMOCTD
TOTO MPOLECCA U LIEJIEHAIIPABJIECHHO JIBUI'AThCS
Briepez. Hactpor pyKoBOAWTE A, ETO BOJIA,

JKEJIAHUE NIEPEJAI0TCS KOJIIEKTUBY. IMEHHO OH 1aeT
UMIIYJIbC, IPUHUMAET pelicHUE. TEXHOIOTUYECKOE
IIEPEBOOPYKEHUE CBI3AHO C OIPE/ICIEHHBIMHU
SKOHOMUYECKUMH BJIUBAHUAMU. [I03TOMY HEIIPOCTO
OTOUTH OT TPAAULIMOHHBIX METOJIOB, C/ICJIATh BBIOOD

B II0JIb3Y MHHOBALIMH. TeMm 6osiee KOraa peAnpusiTue
PaboTaeT HA UCTOILIEHHOM PECYPCHOI 6a3€ 1
CYILIECTBYET MACCA CUIOMHUHYTHBIX IIPOOJIEM B TEKYLIECH
CUTYALIHU PAa3pPAOOTKU MECTOPOXKICHUH.

Brenpenne HOBOI TEXHUKH U TEXHOJIOTUN —
BCEI/IA OIIPEACICHHBIN PUCK U JOJITOUT'PAOII I
nporecc. 1a, 6€3yCI0BHO, JO/IPKEH ObITh YETKHUI PACYET,
TEXHHUKO-3KOHOMHYECKOE OOOCHOBAHUE, )KECTKUI
IVIAH, OTBETCTBEHHOCTD [IEPCOHAJIBHO 324 JTAIIBL
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traditional methods and make a choice in favor of
innovations. Especially, when the enterprise works
with the exhausted resource base and there are many
everyday problems in the current field development
operations.

Introduction of new equipment and technologies
always takes long time and is related to a certain
degree of risk. Precise calculation, feasibility plan,
tough schedule and personal responsibility at
every stage are necessary. But even with all these
conditions observed the risks are still very high. But
this must be the destiny of the director: assuming
risk, coordination and control. But you shouldn't
patronize some selected specialists. Everybody
involved in innovations should have the right
for a mistake. The process of introducing new
technologies in subsurface resource management
is of scientific probabilistic nature and unexpected
results are possible. But if you bite people's heads off,
punish them for errors, it will ultimately put them off
risking, working and bearing responsibility for the



Ho 1axxke npu COOMI0/ICHUMN
BCEX 3TUX COCTABIAIONUX
PHUCKM OYEHB BBICOKME. HO
B 3TOM, HABEPHOE, U Cy1bOA
PYKOBOAUTES — B3SITh HA
Ce6s1 PUCK, KOOPJUHHPOBATD U
KOHTPOJIMPOBATD IIPOLIECC.
Ho Hu B KoeMm ciry4dae He
MHOJIMEHSATH, IOCTOSIHHO OIEKas,
KOHKPETHBIX CIIEIIUAJIUCTOB.
Bce 3angTeIE B paboTe C
MHHOBAITHSIMHU JIOJKHBI UMETh
MPaBO Ha OMUOKY. CaM IPOLIECC
BHE/IPEHM I HOBBIX TEXHOJIOTUH
B HEJIPOIOJIb30BAHUH HOCUT
HAy4YHO-BEPOATHOCTHBIN
XaPAaKTEP, U, COOTBETCTBEHHO,
HA 3TOM ITyTHU HE UCKJIIOYEHBI
HEOXHUJJAHHBIE PE3YIIBTATHL
Ecu e CTpOro KpUTHKOBATh
Y HAKA3BIBATh JIIOZEH 34 IPOCYETH], B KOHEYHOM UTOr'E
3TO OTOOBET KEJTAHUE PUCKOBATD, PA0OTATh U HECTU
OTBETCTBEHHOCTB 32 PE3YIBTAT. B 1I060M Nponecce
IVIABEHCTBO HE B XUMUH, HE B XKEJIE3€E, [NIABEHCTBO B
JesIoBeKe. IMEHHO YEJIOBEK, AA2KE ITPH BHEIPEHNUH
TEXHOJIOI'MH, MOXKET WJIHA TMOKO MOJOUTH K BOIIPOCAM,
WU, JOITYCTUB PsAfl OMTUOOK, 3aTYOUTD JEJIO.

IToaTOMY CaMOE CIIOKHOE — IIOBEPUTD B JIIOACHA,
MOBEPUTD B TO, YTO HAM ITO CHJIAM MIEPEXO]] HA
HOBBIE TEXHOJIOTUH, CYMETD IIPABHUJIBHO BBICTPOUTD
B3aMMOOTHOIIEHUSA B KOJUIEKTHUBE, BCEJIUTD B KAXKJOI'O
YBEPEHHOCTD, YTO HAJ0 ABUTATHCA BIIEPE] — JPYTOT'O
MYTH y HAC HET. 1 pyKOBOJUTEIIb 3/IECH BBICTYITAET
rapaHTOM 6€30IACHOCTH.

BK: Kakue HMEHHO IIepeJOBbI€ TEXHOJIOIHH
HedTecepBHca Bamrum nnpeanpuaTHEM OCBOCHBI?
Kakue TEXHOJIOIHH HAXOAATCA B IIPOoIiecce
OCBOEHHA?

AJL: CnequanucTel O0beHEHUS «benopycHedTh>
OJHHMMH U3 MIEPBBIX HA IOCTCOBETCKOM IIPOCTPAHCTBE
HAYaJIM OCBAUBATD TEXHOJIOTUIO PEKOHCTPYKIIUHU
CKBAKUH METOJIOM OypEHH S HOKOBOI'O CTBOJIA. DTO
ObL10 enje B 1998 roay. 3a 13 1€T C HOMOIIBIO TAKOI'O
METO/IA PEAHUMHUPOBAHO 60J1ee 200 CKBAXKUH, YTO
TIO3BOJIMIO JOIIOJTHHUTEIBHO JOOBITH CBBIIIE 2 MJIH T
HedTHU. EC/IM TOHAYaJIy MBI UCITOJIb30BAIA YCTAHOBKH
MOBBIIIEHHON I'PY30NObEMHOCTH AMEPHUKAHCKOI'O
M KaH4JICKOI'O IIPOMU3BOACTBA, TO ¢ 2010 roga Havyaau
AKTHUBHO IPUMEHATD OTEYECTBEHHDBIE AI'PETATHI,
U3TrOTOBJIEHHBIE TOMEILCKUM MAIIMHOCTPOUTEILHBIM
npeanpusaTueM OAO «CeHCMOTEXHUKA».

C 2007 roia pEMOHTHPYEM CKBAKHMHBI C [IOMOIIBIO
KOJITIOOMHT'OBOH ycTaHOBKHY MK30T nmpou3BoiCcTBa
I'pynnbsr @H/I. D12 6€I0pyCCKast TEXHUKA IIO3BOJISICT
paboTaTh B IpeobagatoneM s [IpunsTckoro
MIPOru6Ha CIEKTPE I'€OI0TO-TEXHUUYECKNUX YCIOBUI. }

Byposeas ycmanogxa «benmer». MOCK8U1e8CKoe mecmopodicoenue
Bentek drilling rig. Moskvichevsky Field

result. In any process human factor is more important
than chemistry and iron. Even when the technology
is applied, a man can

cither take a delicate handling of the problem or do
anumber of errors and make a mess of the job.

That is why the most difficult thing is to trust
people, believe that transition to new technologies is
possible, be able to correctly build the relationship in
the company's community, make everyone feel sure
that it is necessary to move forward. There is no other
way. And the manager is a guarantor of security.

CTT: What oil service technologies have
your company already mastered? What
technologies are still underway?

A.L.: The specialists of Belorusneft were one of the
first in the post-Soviet space to try sidetracking as a
well reconstruction technology. It was back in 1998.
During 13 years this method helped us to reanimate
over 200 wells and produce 2 million tons of extra oil.
While in the beginning we used the extra load units
of American and Canadian production, starting from
2010 we started to actively apply the domestic units
produced by Gomel-based engineering company
"Seismotekhnika".

Starting 2007, we have been servicing wells with
the help of a CT unit MK30T produced by FID Group.
This Belarusian equipment allows working in a range
of geological/technical conditions prevailing in the
region of Pripyat depression.

During this time we mastered a number of CT
technologies, their complexity and targets rising
every year. From simple bottomhole treatment
operations we passed to directional sidetracking.

We use the coiled tubing (CT) with the diameter
of 2 inches equipped with a geophysical cable and
specialized system of directional drilling produced }
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3a 3TO BpEMs OCBOEH PsiJ] KOJITIOOMHIOBBIX
TEXHOJIOTHH, CJIOKHOCTD U 32/Ja9U KOTOPBIX C
KaXX/IbIM I'OZIOM BO3PACTAIOT. OT IPOCTBIX OOPA6OTOK
pU3a260MHON 30HBI CKBA’KMH MBI TPUIIIH K
MNPOBEAEHUIO HAIIPABIEHHOI'O OYPEHUS OOKOBBIX
CTBOJIOB.

7151 TAKUX pabOT UCIIONIb3YEM THOKYIO TPYOy
(T'T) snamerpoMm 50,8 MM, KOTOPAsi OCHAIIEHA
reo(pU3NIECKUM Ka6€IeEM U CIEUATU3NPOBAHHON
CHCTEMOI HAIIPABJIEHHOT'O 6ypPEHN OETIOPYCCKOIO
npoussoacTsa I'pynmel PH /1. OHA IO3BOJISAET B PEKUME
PEANTBHOTO BPEMEHU KOHTPOJINPOBATH CKBAKMHHBIE
MPU3A00UHBIE YCJIOBUA U YIIPABJIATb NAPAMETPAMHA
OypeHUs U TPAEKTOpUEN cTBONA. Hanpumep, B
MPOILJIOM 'Oy Ha [IBYX ACHCTBYIOMNX CKBA)KMHAX
JUISL YBEJIMYEHU S 30HBI IPEHUPOBAHUS IPOOYPHIIH B
KapOOHATHBIX KOJIJIEKTOPAX 1O [IBAd OOKOBBIX CTBOJIA
MIPOTSKEHHOCTHIO OT 62 10 170 M. B 3TOM rOzy
3AIJTAHUPOBAJIN OyPEHUE JONOIHUTENBHBIX CTBOJIOB C
[IOMOII[BIO KOITIOOHHTA €IIE B 6 CKBAKUHAX.

Hamre npeAnpusaTHe aKTUBHO PA3BUBAET TEXHOJIIOTUIO
TUAPABINYECKOTO Pa3pbIBa IutacTa. Hapany ¢
TpaguUOHHBIMU ['PIT, IIpHU KOTOPBIX 3AKAYUBAECTCA 1O
100 T pacKIMHUBAIOWIETO MATEPHAJIA C KOHLECHTPALIUEHN
J10 1200 kr/m?, mbI posoauM I'PT1 ¢ nponnanToM
B KaQPOOHATHBIX KOJUIEKTOPAX U KUCJIOTHBIE
T'UPOPA3PHIBLL C IPEABAPUTEIBHON U30JIALNEH
BOJIOIPUTOKOB. TaK K€ yCIIEIITHO BBINOIHSAEM
TUAPOPA3PBIBEI HA CKBAXKUHAX INTYOUHOI 10 5000 M,
IPOBOAUM NOMHTEPBAIBHBIE MAIOOO’bEMHBIE PA3PHIBBI
06€3 NIPUMEHEHM S CELTUATTN3UPOBAHHOT'O MAKEPHOTI'O
060PYIOBAHHUS B TOPU30HTAIbHBIX CKBAXKUHAX.

Ceftyac OCHOBHAs1 pab0Ta CIEIUATUCTOB
OPEANPUATHA HATIPABJIEHA HA AJJAIITALIHIO U BHEAPEHUE
emie ogHoro Buaa 'PIT — a30THO-TIEHHOT'O, 4 TAKKE HA
CHMIKEHHUE 3ATIPY30K ITOJIMMEPA B XKUJIKOCTH PA3PBIBA,
BIIOTH /10 IPOBEAEHU A OIEPALIHUI HA IMHEHHOM T'E€JIE.
BeayTcs uccieJoBaHus 1O IPUMEHEHUIO «<MEUEHOTO»
MPOMIIAHTA C LETIBIO KOHTPOJISI FEOMETPUHN TPEIUHEI,
MOAU(PUKATOPOB (PA30BOI IPOHUITAEMOCTHU U
3aMEJJIUTENEN PEAKIIMU KUCJIOTHBIX COCTABOB.

B coorBercTBuU € «IIepCIIEKTUBHON IPOI'PAMMOM
Pa3BUTHA U BHEAPEHUSA HOBOM TEXHUKU U
TEXHOJIOrU 10 2015 roga» pa3zpaboTaHa TEXHOJIOTUS
CTPOUTEBCTBA MHOTOCTBOJIBHBIX CKBA2KHUH 4-TO
YPOBHS CJIOKHOCTU TAML, KOTOpAsi HIO3BOJISIET
npoBoauTh I'PIT B Ka)K1OM M3 CTBOJIOB. B HacTOAIEE
BpEM IO JAHHOU TEXHOJIOTUU OYPHUM CKBAKUHY HA
OJJHOM M3 OEJIOPYCCKUX MECTOPOXKIEHUI — CEBEPO-
JJoMaHOBHUYCKOM. 371€Ch ke B 2010 rogy npodypena
MHOTOCTBOJIbHAS CKBA’KMHA 2-T'O YPOBHSA CJIOKHOCTH.

B «benopycHeTH» HAKOIJIEH 3HAYUTEIBHBIN
NPAKTUYECKUH OIIBIT U B OOJIACTH TPETUYHBIX
METOJIOB IIOBBIIEHNUA HEPTEOTHAUN. Peub et
06 YBEJIMYEHUH OXBATA IUIACTA 3ABOJHEHUEM C
HCIOJIB30BAHHEM OOJIBIIOTO CIEKTPA ITOJTUMMEPHBIX
KOMITO3HUIIHH.
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Tuopopa3spwoie nracma. CaaéansCcroe mecmopodicoenue
Fracturing. Slavansky Field

by the Belarusian Group FID. It provides for on-
line control of downhole conditions, parameters
of drilling and well path. For instance, two
sidetracks lasting from 62 m to 170 m were drilled
in the carbonate basins for the enlargement of
drainage zone last year. This year we plan to do CT
sidetracking at 6 other wells.

Our company actively develops the fracturing
technology. We not only do the traditional fracturing
with 100 tons of wedging material and concentration
of up to 1200 kg/m?, but also make proppant
fracturing with preliminary isolation of water inflow.
We also successfully do the fracturing in the wells
with the depth of 5,000 meters, make interval low-
volume fractures without special packer equipment
in the horizontal wells.

At the moment the specialists of the enterprise
concentrate their efforts on adaptation and
introduction of a new nitrogen/foam type of
fracturing and lowering the polymer loads in the
fracturing liquid as well as liner gel operations. We
also conduct researches on application of fracture
geometry, modifiers of permeability and acid
inhibitors.

In compliance with the Projected program of
new equipment and technology development
ending 2015, we designed a technology of building
multilateral well of the 4th TAML complexity level
providing for fracturing operations in every track.

At the moment we use this technology to drill
a well at one of the Belarusian fields, Severo-
Domanovichsky Field. A multilateral well of the
second degree of complexity was drilled there
in 2010.

Belorusneft has rich practical experience in tertiary
methods of oil recovery. They provide for higher
sweep efficiency and the use of a wide range of



B 2011 rogy npoBeJivi IPOMBICJIOBbBIE
UCIIBITAHUA TEXHOJIOT'U BBITCCHCHU AL

HE(PTHU METKOAUCIIEPCHOU BOIOTA30BOM
cMechio Ha OCTAKOBUYCKOM M TUIITKOBCKOM
MecTopoxacHuax benapycu. B 2012 rony
paboTa NpofoIKEHA Ha PEUUIIKOM TUIOMA/IH.

BK: OcBO€HHE KAKHX HOBEHIITHX
Hed)TeCepBHCHBIX TEXHOJIOTHUE Yy Bac
HAMEYECHO B IIEPCIIEKTHBE?

A.JL.: MBI ILTAHUPYEM IIPOAOJLKATD
TEXHUYECKOE U TEXHOJIOTUUECKOE
EPEOCHAIIIEHHE HEPTECEPBUCHOT'O OJIOKA
MIPEIIPUSATHS, €KETOIHO IPHUOGPETasi 1o 5—6
COBPEMEHHBIX BBLICOKOIIPOU3BOAUTENBHBIX
CTAIJMOHAPHBIX U MOOMJIBHBIX OYPOBBIX
YCTAaHOBOK OOJIBIION I'PY30IIOA/bEMHOCTH
JUIS 6EJIOPYCCKOTO PETUOHA U 3—4 TaKHe
2K€ YCTAHOBKH JIJ151 HAIINX 33PYyOEKHBIX
npOEKTOB. [TofpaszaeneHue, OCYIEeCTBIAIONEE
onepanuu 1o I'PI1, B OnvKaiimme rogasl Oyger
JOYKOMIIJIEKTOBAHO €€ OJJHUM KOMILIEKCOM
060PYNOBAHUA LIS THIPOPA3PHIBOB C
CYMMapPHOH MOITHOCTBIO HACOCHBIX OJIOKOB
B 10 TBIC. J1.C. ¥ HO3BOJISAIONIUM PAOOTATh
0 MaKCUMaJbHOTrO AapjaeHus 135 MIla.
ITpruoOpeTeM TPHU A30THBIE YCTAHOBKH C
MAaKCHMaJIbHOU MTPOU3BOAUTENBHOCTBIO IO 430TY |
300 M?>/MUH KaK/1a5 U IAaBJICHUEM HATHETAHUS
10 100 MITa. B ritanax — IpUMEHEHHE
MYJIBTUMTAKEPHBIX CUCTEM JIJISI IOMHTEPBAJIBHBIX
T'PIT u npoBeAeHUE TNAPOPA3PHIBOB C
IPUMEHEHHUEM KOJITIOOMHT A,

B 06/1acTH KONTIOOMHIOBOI'O Oy PEHUS
HAMEYEHO OCBOCHUE TEXHOJIOTUH 6yPEHUS
CKBAKMH C JIEIPECCHUEN HA TPOAYKTHBHBIC
IUTACTBL YK€ ONPEZETIEH COCTAB HEOOXOJUMOT'O
060PYNOBAHUA U PA3PAOOTAHA TEXHOIOTUA
3aKAHYMBAHUSA CKBAXKUH HA JIETIPECCUH [T
YCJIOBUI MECTOPOXKAEHU [TIPpUIIATCKOrO Nporuoda.
IIpenycMaTpHUBAETCA YBEIMYEHHE OOBEMOB PAOOT C
IPUMEHEHHUEM KOJITIOOMHIOBOU TEXHUKHU. /171 TOTO
Y2KE B HBIHEMTHEM I'OAlY INIAHHUPYEM IPUOOPECTH €1I1e
OJJHY KOJITIOOMHTOBYIO YCTAHOBKY.

Oco60€ BHUMAaHUE MBI yJIEJIIEM IIOATOTOBKE K
MAaCCOBOMY BHEJIPEHHIO I'A30BbIX METOJIOB YBEJTUUYEHU A
HedTeoTnaun 11aCcTOB. Ha OnvpKaiime rogbl HAMETHIIN
MPAKTUYECKYIO PEATTUBALUIO JOJITOCPOYHBIX IPOEKTOB
10 TEPMOI'a30BOMY U BOJOTI'A30BOMY BO3JIEUCTBHIO
HA IUTACT C UCIIOIb30BAHNUEM OTOEH3UHEHHOI'O
YIJIEBOAOPOAHOIO I'a3a, a30Ta U YIVIEKUCJIOTO I'a3d.

W BCe-TaKu, CYUTAIO, HAII ITYTh — 3TO HE CTPOras
Pa3paboTKa HOBBIX TEXHOJIOTUI BBICIIETO Kjacca. Eciu
XOTHUTE, ITO ITyTh U3YYEHHU TEXHOJIOT UL, UX A4ANITAIIUN
B HAIIIEM PETHOHE U ITIOTOM YK€ TUPAKHUPOBAHUE ITPU
paboTe HATUX CEPBUCHBIX MOAPA3AECIEHNN B IPYTUX
PETHOHAX MUPA.

guest of the issue

Bypoeas ycmanoeéxa Drillmec. Peuuyxoe mecmopoiicoenue
Drillmec drilling unit. Rechitsa Field

polymer compounds. In 2011 we held the industrial
tests of oil displacement with water and gas mix at
Ostashkovichsky and Tishkovsky fields in Belarus.
In 2012 the work will be continued at Rechitsa site.

CIT: What new oil service technologies
do you plan to master in the future?

A.L.: We plan to continue technical and
technological readjustment of the oil service block of
the company and buy about 5—6 highly productive
heavy-duty stationery and mobile drilling units a
year for our Belarusian region and 3—4 units for
our foreign projects. The fracturing division will be
equipped with one more complex of equipment for
fracturing with the total power of pumps amounting
to 10,000 horse powers and providing for maximal
pressure of 135 MPa. We will also buy 3 nitrogen
units with the maximal nitrogen productivity of }
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BK: I3B€CTHO, YTO CEpPBHCHBIC IO PA3AECICHUA
Bamrero npegnpHuATHA OCYyIHECTBIAIOT
coBpeMeHHBbIEe He(hTecepBUCHBIC ONIEPAIHH,

B 9acTHOCTH I'PII, 1)1t HOOBIBAXOIIHX KOMITAHHE
Poccun u CHI, a TaK:Ke JaTBHEro 3apyOesKbsl.
IIlmaHupyeTCA IH PA3BHBATH 9TO HAIIPABJICHHE?
Kak OyZieT pacIrupAaTbCAa IepedIeHb SIKCIIOPTHBIX
ycayr?

A.JIL.: MBI CETOAHA JOCTATOYHO YCIEITHO
npeacrasaeHsl B Poccuiickon depepanu. Y Haero
NPEANIPUATHA UMEETCA 3HAYUTENbHBIA ONBIT OKA3aHUS
CEPBUCHBIX YCJIYT U B 0071ACTU OYPEHU ST OOKOBBIX
CTBOJIOB JIJ151 HE(PTETA3000bIBAIONUX KOMITAHU
3anaguor CubupH, ¥ B BBINOJHEHUHU oniepanyii no I'PIL
MBI HE TOJIBKO COOMPAEMCS ITPOJO/IKUTh OKA3aHUE
NOJOOHBIX YCJIVT, HO U YABOUTb OOBEMBI PAOOT
K 2015 rogy OOO «benopycHe(PTb-CHOUPD».

B rexymeM rogy reorpadus OKa3aHus
HE(MTECEPBUCHBIX YCJIYT HAIIUM IPEATIPUATUEM
PACIIPOCTPAHUTCA HA YKPAUHY, € KOHTPAKTOM

IPEayCMATPUBACTCS BBIIIOJTHCHUC I1O/] KJTIOY PEMOHTHBIX

PaboT C IPOBEICHUEM TOUHTEPBAIbHBIX ['PIT B

Ia30BbIX CKBAKMHAX. PAacCMaTpUBAIOTCA HEPCIIEKTUBDI
COTPYJHUYECTBA C KOJIJIEraMHU U3 TypPKMEHUCTAaHA U
Benecyainbl [TOTEHIIMAIBHBIM ITAPTHEPAM MBI TOTOBBI

NPENIOKUTD BECD [TUKI YCIYT B O6JIACTH MTPOU3BOACTBA I'PIT.

BK: OTkya Bel mony4gaere HH(pOPMAIHIO
0 BO3MO>KHOCTAX HOBOH TEXHHUKH U
TE€XHOJOTHYECKHUX OIEPAIHUAX, KOTOPBIE OHA
CIIOCOOHA BHIIIOJTHATH?

300 m?/min and the injection pressure of up to
100 MPa. Our plans include the application of
multipacker systems for interval and CT fracturing.

We also plan to master a CT underbalanced drilling
technology. We have already drafted the list of the
necessary equipment and designed an underbalanced
well finishing for the conditions of the fields of
Pripyat depression. We plan to increase the amount
of CT operations and plan to engage one more CT
unit this year.

A high priority should be given to preparation of
mass introduction of gas methods for the enhanced
oil recovery. During the next few years we plan
practical implementation of long-term projects
on thermal/gas and water/gas treatment of the
formation using stripped hydrocarbon gas, nitrogen
and carbon dioxide.

I believe that our way is not in the development
of high class new technologies. Our way is to study
new technologies, adapt them in our region and then
disseminate them to other regions of the world via
our service subdivisions.

CTIT: The service subdivisions of your
company are known to perform modern O&G
operations such as fracturing for the producers
in Russia, CIS and abroad. Do you to plan to
develop this direction? Do you plan to expand
the list of export services?

A.L.: Today we have a good representation in
Russian Federation. Our company has substantial
experience in rendering sidetracking and fracturing

The specialists of Belorusneft were one of the first in the post-Soviet space to try
sidetracking as a well reconstruction technology.

A.JL.: I'maBHBIM O6Pa30M HH(POPMAIIHIO MBI ITOJIYIAEM
HA HAYYHO-TIOTPEOUTENBCKUX KOH(PEPEHIUAX, U3
MPE3EHTAUI CEPBUCHBIX KOMITAHUH, ITyOJIUKAITUHA
B CIIEIIUAJIM3UPOBAHHBIX KYPHAIAX 1 UHTEPHETE.

W, KOHEYHO, HE CTOUT 340bIBATH IPO TAKOM HCTOYHUK
UHPOPMALUHY, KAK 32PYOECKHBIC HE(PTAHBIC PETUOHBI,
7€ Mbl paboTaem. MBI IPUXOJUM HA HOBBIE PIHKHA

HE TOJIBKO KaK CKPYITYJIE3HBIA ITOAPAAYNK, HO U KAK
MBITJIMBASA OPraHU3A1IMA. Bedie Ha0 U MOXKHO YIUTBCH,
JlaKe, Ka34JI0Ch Obl, HA PBIHKAX, I7I€ YPDOBEHDb CEPBUCA
HIKE, 9eM B benapycu. TOT, KTO CTPEMUTCA IO3HABATD
HOBOE, OyZIET O0JIEE YCIICIIHBIM, Y4EM KOHCEPBATOP,
KOTOPBIN CUUTAET CEOSA JOCTUTTIIUM BCErO. TAK 9YTO HAJIO

YIUTBHCA BE3/4C U BCCT/Id, MHAYC MOXHO OTCTATb HABCCT/Id.

BK: Kax Bam BHIATCA IEPCIIEKTHUBBI PA3BHUTH L

HedTerazosoro cepsuca CHI' B IUTaHE TEXHOJIOTHEL

HA OMHKANINYIO IIATHIIETKY?
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services for O&G producers in Western Siberia.

We are not going to refuse from these services and
will in fact double them by 2015 via Belorusneft-Sibir.
This year the geography of our O&G services will

engulf Ukraine, where contracts were signed for
turn-key service projects with interval fracturing

in gas wells. The prospects of cooperation with
Turkmenistan and Venezuela are considered as well.
We are going to offer a whole range of fracturing
services to our potential partners.

CTT: Where do you find the information
about possibilities of new equipment and
technological operations it can perform?

A.L.: We get the information mainly from
scientific/consumer conferences, presentations of
service companies, publications in specialized
magazines and Internet. Such source of information



A.JL.: Ha 6i>KanyIo NATWIETKY 51 MOT'Y CKa34Th —
Yy HAC €CTb HAMEPEHUE yIBOUTH CBOHU HE(DTECEPBUCHBIE
MOIITHOCTH B POccHH, CO31aTh CEPBUCHOE
OPEeANPUATHUE HA YKPAMHE 10O OKA3AHUIO YCIIYT B
06J1aCTU OYPEHM S, PEMOHTA CKBA’KHUH C IPUMEHEHUEM
KOJITIOOMHTI A, TOBBIIIICHUS HEPTEOTAYH [IJIACTOB
Ha HE(PTEra30BbIX MECTOPOXKACHUAX. TO €CTD B TEX
cepax, B KOTOPBIX MBI CETOIHA paboTaeM B benapycu
u Poccun. Takske €CTb HAMEPEHHUE BBIIMTH HA PBIHKHU
Typxkmenucrana u Kazaxcrana. M, 6e3yC0BHO,
3TO y4aCTHE B pabOTE HA HEPTECEPBUCHOM PBIHKE
Benecyasnsl, r71e Mbl AKTUBHO BEJEM JI0OBIYY HEDTH,
3aHUMAEMCA CEUCMOPA3BEKOIM, KATUTAJIbHBIM
PEMOHTOM CKBAKWH, HAYYHBIM COITPOBOXK/CHUEM
paboT. B Iy1aHax — HAPaCTUTb OO'BEM U PACHIUPUTD
CaM epevYeHb HE(PTECEPBUCHBIX YCIIYT.

Koamioounz. Mapmoeuucrxoe mecmopoxicoenue

51 He MOTY CKA3aTh, UTO MbI OY/IEM CIICITUATU3UPOBAThCs1  Coiled Tubing. Marmovichsky Field

TOJIBKO H4 ITIOCTCOBETCKOM IIPOCTPAHCTBE TN
Benecyane. D10 emje MOryT ObITh TOCYJAPCTBA B
Pa3HBbIX pernoHax MUpa. CerogHs: B LIEJIOM CPEACTBA
KOMMYHHUKAIIUHN O3BOIAIOT PAOOTATh NPAKTUYECKUA
B JIIOOOY CTPAHE, BONIPOCHI PACCTOSTHUA IIOCTENEHHO
MEPECTAIOT UI'PATD OIIPEAECIIAIOLIYIO POJIb. bosiee BaxHO
B HBIHEMTHUX YCJIOBUAX — HAJTUYHE KAZPOBOTO
U TEXHUKO-TEXHOJIOTMYECKOTI'O MOTEHITAAIA.
¥V HaC 3TO €CTh.

Ecy roBOpUTH O MPOTHO34X, AYMAIO, B CTPAHAX
CHT, ¢ yyeTOM IpHX0/d B HUX 3aI1aHO-,
BOCTOYHOEBPOIIENCKHUX U KUTANCKUX KOMITAHUH,
YCUJINTCA KOHKYpeHysA. [Io3Tomy, Ha MO B3ITIA/,
B MHTEPECAX CTPAH NOCTCOBETCKOI'O IMIPOCTPAHCTBA —
Pa3BUBATH CBOW HAITMOHAJIBHBIE CEPBUCHBIE
KOMIIAHWH, YTOOBI HE 1ATh MOHOIIOJIM3UPOBATD
PBIHOK TPAHCHAILIMOHAIbHBIM KOMITAHUAM, YTO
MOJKET IIPUBECTH K YIIAJKy HEPTECEPBUCHOM OTPACIH
crpad CHI. Mosl TOUKa 3pEHUS — HA PBIHKE 3TUX
PETUOHOB JJOJIKEH OBbITh PA3YMHBIN O2JIAHC UHTEPECOB,
K4K MECTHBIX KOMIAHUH, TAK 1 MTHOCTPAHHBIX.
[TpryeM g CUMTAIO PA3YMHBIM, €CJIU IIPUHUMAIONAA
CTOPOHA 3AIUINAET ONPEAETIEHHBIM OOPAa30M CBOH
HePTECEPBUCHBIE OPraHU3ALIMH, B TOM YUCJIE U
3aKOHO/ATEJIbHOM 6a301, a/IMUHUCTPATUBHBIM
PECYPCOM U SKOHOMUYECKUM MEXAHU3MOM. A B
CBSI3U C TEM, YTO CO3/1aHO EAMHOE SKOHOMHUYECKOE
IIPOCTPAHCTBO, JYMAIO, YTO MOXKHO OBLJIO ObI BECTH
peYb 1 06 OIPEEIEHHOM COOOIECTBE KOMIIAHUN
Poccun, Kasaxcrana u besrapycu. Mbl He UMeeM HUYETO
IIPOTUB, €ECJIN, HAIIpUMeED, HA 0a3e «bestopycHepTH»
OyJeT OPraHU30BAHA COBPEMEHHASI MHXXUHHUPUHI'OBAS
OPraHu3aUA C Y94CTUEM IPEATIPUATUI OBIBILIETO
CoseTckoro Coro3a. Mbl 'OTOBBI 3aHATHCS
OPraHU3AIMOHHBIMHU BOIIPOCAMHU, IIPEJOCTABUTD CBOIO
IIPOM3BOACTBEHHYIO, 4 IMUHUCTPATUBHYIO 0435l /I
CO3/[IaHUSA TPEATIPUATUI, KOTOPBIE OYyT 3aHUMAThCS
Pa3pabOTKOM, BHE/IPEHHEM HOBBIX TEXHOJIOTUI, UX
TUPAKUPOBAHUEM B HE(PTIHBIX IPOBUHIIUAX CTPAH
Ob1BIIETO COBETCKOIO COI034.

as foreign oil regions, where we work, is important as
well. We enter new markets not only as a scrupulous
contractor, but also as an inquisitive organization.
Even the markets with the level of services lower than
in Belarus can provide some lessons. Those, who try
to learn something new, will be more successful than
conservators, who believe that they have achieved
everything. One should be studying always and
everywhere, otherwise he can be late forever.

CTT: What do you think about the prospects
of oil service technologies in the CIS during
the next 5 years?

A.L.: During the next 5 years we intend to double
oil service capacity in Russia, create an enterprise in
Ukraine for rendering services in drilling, CT well
service, production enhancement at oil fields, that is
in all services we provide for Russia and Kazakhstan
today. We also intend to penetrate to the markets of
Turkmenistan and Kazakhstan. And, naturally, we
will be present at the oil service market of Venezuela,
where we are engaged in oil production, seismic
researches, well workover, scientific support to the
operations. We also plan to boost the volume and
expand the list of oil services.

I can't say that we will concentrate our efforts on
the post-Soviet space or Venezuela. These can be
other regions of the world. Modern communication
means allow working in any country. The distance is
no longer an obstacle. The personnel, technical and
technological potential are more important today.

As far as the forecasts are concerned, I think that
with the arrival of Western, Eastern-European and
Chinese companies there will be more competition
at the CIS market. That is why post-Soviet states
should develop their service companies in order not
to let the multinationals monopolize the market,
which may bring about deterioration of oil service
industry in the CIS. In my opinion there should be }
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BK: B 3TOM roay Ha 6a3e Baiero mpegipusaTisa
BIIEpPBHIE OYyJeT IPOBOTUTHCA ME>KYHAPOTHA
Hay9IHO-IIPAKTHYECKAsA KOHPEepeHITHA
«Teopusa H IPAKTUKA COBPEMEHHEIX METOJOB
HHTEHCH(MPHUKAIUH JOOBIIH HEPTH 1
yBeIHdYeHH 1 HePTeoTAaAYH IITACTOB», 00
YY9aCTHH B KOTOPOH 3250JIT0 IO OTKPBITH A
3aABH/IH MHOTHE KPYIITHEIE€ KOMIIAHHH, 9TO
CBHIETEJABCTBYET O 3HAYMMOCTH MEPOIIPHATHA.
Kaxkue Hagexabl Bel Bo3/1araere Ha 3Ty
koH@epeHHo? Kakue akTyaJabHbIE IIPOGIEMBI
OyAyT OOCY>KAATHCA B €€ IIporiecce?

A.JL: B o6bennHenNH «BeopycHE(PTh> UMEETCH
OOJIBIIION T MHOT'OJIETHHI OITHIT IIOATOTOBKU 1
OPOBEAEHUA MEXKAYHAPOIHBIX HAYYHO-TIPAKTUYECKUX
KOH(pepeH Ui Ho Bbl MPaBbL, 4TO MEXYHAPOLHYIO
KOH(EPEHIIHUIO IO TAKOU CHEUAIBbHON TEMATUKE,

areasonable balance of interests of local and foreign
companies at the markets of these regions. I think

it reasonable, when the country somehow protects
its oil service organizations by legislative framework,
administrative resources and economic mechanisms.
Given that Common Economic Space was created,
we can talk about some commonwealth of Russian,
Belarusian and Kazakh companies. We would raise
no objections to the creation a modern engineering
organization featuring the enterprises of the former
Soviet Union on the basis of Belorusneft. We are
ready to take up the organizational issues, provide
our production and administrative resources for the
enterprises that will be engaged in development,
introduction of new technologies and their
implementation in oil regions of the former Soviet
republics.

OcCBOEH psf KONTIOOUHIOBbIX TEXHOMOIMIN, CNOXHOCTb U 331241 KOTOPbIX C KaXXAbIM rOA0oM

Bo3pacTatoT. OT NpocTbix 06paboToK NPU3abOMHONM 30HbI CKBAXKMH Mbl MPULLIIU K NPOBEAEHMIO
HanpaBneHHoro bypeHns GOKOBbIX CTBOJIOB.

KaK MHTEHCU(PUKAIIHMS JOOBIYHN YIVIEBOJOPOJOB
U MOBBIIIEHUE HEPTEOTIAYH IIACTOB, MBI
OpraHu30BbIBAEM BlIepBbIe. CeroaHs: B bemapycu
HA3PEO NMPOBEJIEHUE TAKOTO (popyma. M camoe

CTT: This year you company will hold
the International Scientific and Practical
Conference "Theory and Practice of
Modern Well Stimulation and Production

We mastered a number of CT technologies, their complexity and targets rising every year.
From simple bottomhole treatment operations we passed to directional sidetracking.

IJIABHOE — MBI TOTOBBI K €TO ITPOBEICHUIO. MBI
OTKDBITBI, U HAM €CTb YTO ITOKA34Th.

Llenpio JaHHOM KOH(PEPEHIINHU SIBJISICTCS AHAIN3
1 0606111eHHE THHOPMAIITUK O COBDEMEHHBIX
3(pPEKTUBHBIX TEXHOJOI'UAX NOBBIIIEH JJOJIU
U3BJIEKAEMON HE(PTH U3 PAZHOTUITHBIX 3AJIEKEN
YITIEBOJIOPOJIOB, O METOAAX MTHTCHCU(PUKALINHN JOOBIYU
HEPTH, PA3PAOATHIBAEMBIX U BHEJPAEMBIX B MUPE
H, Ipex/jie Bcero, B Poccuy, Kazaxcrane, benapycu,
YKpaune, Benecyaie, Bbetname, Mbpsanme, [1onble.
ITo nroram (popyma 6yAyT HAMEYEHBI HAUO0IIEE
PalMOHAIbHBIE ITyTU MAKCUMAJIbHOI BEIPAOOTKH
34I1aCOB HE(PTU PAZHOOOPA3ZHBIX MECTOPOXKIEHUH
YIJIEBOAOPOAOB, MATEPHUAJIBI KOH(DEPEHITNN
IUTAHUPYETCA ONyOJIMKOBATb.

Ha 3TOM MEPONPHUATUU IIPEATIONATAETC
NPE3EHTALNA JOKIAZOB U COOOIIEHUI O TEXHOJIOTUAX
MOBBIMIEHUA HE(PTEOTAAYN IIJIACTOB B 3AJIEXKAX,
Pa3pabaTbIBAEMBIX Hd ECTECTBEHHBIX PEKUMAX,
BTOPUYHBIX MeTOAax [THII B pa3HOTUITHBIX
3aJIEKAX, TDETUYHBIX U IPYTUX TEXHOJIOTUAX
MOBBIMIEHUA HE(PTEOTIAYU IIACTOB, B TOM YHUCJIE
UHTEIPUPOBAHHBIX, 00 UHTCHCU(PUKALUN TOOBIYU
HeMTHU 1 r'a34 U3 HU3KOIIPOHHUIAEMBIX KOJJIEKTOPOB
U ITOJIYKOJJIEKTOPOB.
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Enhancement Methods" for the first time.
The fact that many world's major companies
have applied for participation long before
the opening is an evidence of its importance.
What are your hopes with regard to this
conference? What relevant problems will be
discussed at it?

A.L.: Belorusneft association has rich and long
experience of preparing international scientific and
practical conferences. But you are right that such
specialized issue as stimulation of hydrocarbon
production and oil recovery improvement will be
discussed for the first time. The necessity of such a
forum has been felt for a long time. We are open and
we have got something to show.

The conference is aimed at analysis and synthesis of
the information about modern effective technologies
of raising the share of oil produced from developed
and applied, in the first place, in Russia, Kazakhstan,
Belarus, Ukraine, Venezuela, Vietnam, Myanmar,
Poland. Following the results of the forum, we
will elaborate the most rational ways of maximal
reserve recovery from various hydrocarbon fields.
The materials of the conference are planned to be
published.



OCHOBHBIMH JJOKJIAJYUKAMU OYAYT BEAYIUE
YUYEHBIE U ONIBITHBIE IPOU3BOJCTBEHHUKN MHCTUTYTA
npobsem He(PTU U Ta3a POCCUIICKON aKaIEMUU HAYK,
3A0 «3apyoexHePTh», OAO BHHUNHEDTD>,

OOO0O «KoransiIMHUITHHEDP T,

PVYTI JIpon3BOACTBEHHOE OO BEAMHEHNE «BETIOPYCHE(PTD,
AO HK «KazMyHaril'a3», [To1bCKOro HHCTUTYTA HEPTHU
urasa, PI'Y nedru uraza um. .M. I'yOkuHa,

HAK «Hedreras YkpauHs», 3A0 dleTek»,
rOCy/1apCTBEHHOM HE(PTEra30BOMH KOMIIAHUU
JIeTpOoBbETHAM», OO'BEIMHEHUS «BENTreonorus».

IIporpaMMON TAKXKE 3aIJIAHUPOBAHBI JIEJIOBBIE
BCTPEYM NPEACTABUTEIEHN BCEX IPUCYTCTBYIOMINX
KOMMAHUM I OOCYKIAEHHUS B3AUMOBBIT'OJJHOTO
COTPYIHUYECTBA, B TOM YUCJIE C HETOPYCCKUMU
MPOU3BOJUTENAMU HEPTAHOTO OOOPYJOBAHUA
(T'pynma OO, OAO «CencMOTEXHUKA U IP.).
HamedeHbl 3KCKypCcuU B UHCTUTYT «benHUTTHHeD T,
BO BCE OCHOBHBIE U CEPBHUCHBIE TTPEATIPUATHS
«benmopycHeEPTH» IS JEMOHCTPALIUU IEPETOBBIX
TEXHOJOI'MH MTHTEHCU(PUKAITUU JOOBIYU
YIJIEBOAOPOJOB U MOBBIIMIEHN A HEPTEOTAAYHN IIJTACTOB.

Hageemcs, uto 24-25 maa B Peunnie yaacrcs
CKOHILIEHTPUPOBATH BBICOKOKBATU(PHUITUPOBAHHBIX
YUYEHBIX U IPAKTUKOB B TAKOM KOJIUYECTBE, YTO
KOH(pEPEHIINA TPUOOPETET OUEHD BEICOKOE KAYECTBO.
EC/Iu 3TO yAaCTCS, TO BBIMTPAIOT BCE YYACTHUKH U
OyZeT CAENAH €IE OAWH AT 10 COBEPIIEHCTBOBAHUIO
Pa3pabOTKH MECTOPOKAEHUN YITIEBOJOPOIOB.
BBICTYIUIEHH A KPYITHBIX CIIEIITUAIMCTOB OO0 aTAT
BCEX IPUCYTCTBYIOIMUX — U OCOOEHHO MOJIOJBIX
CHENUATNCTOB — BECbMA HEOOXOAMMBIMH 3HAHUAMU
U, HAJICIOCh, CTAHYT 3HAKOBBIM COOBITHUEM JIJIS
coapyxecrBa Poccun, Kazaxcrana u benapycn.

BK: Bamru moxkejJaHuA y4aCTHHKAM
KOH(depeHIHH.

AJL: Kaxx1oMy NPpUCYTCTBYIOMIEMY HA
KOH(PEPEHIINH YUYEHOMY JKENAIO BBIABUTD PAHEE
HE U3BECTHYIO 3aKOHOMEPHOCTD, B3AUMOCBA3b
SIBJIEHUI 1 HA €€ OCHOBE Pa3paboTaThb HOBBIH
3 (PEKTUBHBII CIIOCOO (METO/) U3BJICUCHUS U3 HEAD
MaKCHMaJIBHOT'O KOJIMYECTBA HEPTU B HANOOJIEE
KOPOTKHE CPOKH, BHEJPUTDH CBOM MHHOBALIMY HA
3aJI€KaX U [IOJIYUYUTh JKeJ1aeMbli apdekT. Kaxgomy
MIPHUCYTCTBYIOUEMY IPOU3BOJCTBEHHUKY KEJIAIO
HAnO6O0JIEE TIOJTHO IMO3HATD I'€OJIOTUIO ¥ IIPOMBICJIOBBIE
XAPAKTEPUCTHUKU KYPHUPYEMBIX 32JIEKEH U C YIETOM
3THUX 3HAHUU UCIOJIb30BATh HANO0JIEE 3PPEKTUBHBIE
U [IEpEAOBbIE O60PYAOBAHUE, CIIOCOOB], METO/bI
Pa3paboOTKH U JOOBIYU HE(PTHU U I'a3a.

Hazerocs, 4To KOH(EPEHIIN CTAHET eKETOJHOM U
B JIaJIbHEHIIIEM 3AMMET CBOE JIOCTOMHOE MECTO B DAY
IIOJJOOHBIX MEPONIIPUATHUI B CTpaHaX COAPYXKECTBA
Hesasucumbix ['ocynapcTs.

The event will feature presentation of reports and
messages about production enhancement from
accumulations developed by depletion methods,
secondary methods of improving oil recovery
in different-type deposits, tertiary and other
technologies of production enhancement, including
the integrated ones, stimulation of oils and gas
production from low permeability collectors and
semi-collectors.

Among the main reporters there will be the leading
scientists and experienced industrialists from the
Institute of the Problems of Oil and Gas at the Russian
Academy of Science, Zarubezhneft, OAO VNIIneft,
OO0 KogalymNIPIneft, RUP Belorusneft Industrial
Association, AO NK KazMunaiGaz, the Polish O&G
Institute, Gubkin Russian State O&G University,

NAK Neftegaz of Ukraine, ZAO Petek, state oil and
gas company Petrovietnam, Belarusian Geology
Association.

The program envisages business meetings of
all present companies for discussion of mutually
beneficial cooperation with Belarusian producers
of oil equipment (FID Group, Seismotekhnika, etc.)
There will be excursions BelNIPIneft and all major
service enterprises of Belorusneft for demonstration
of the advanced technologies of oil well stimulation
and production enhancement.

Hopefully, the number of highly qualified scientist
and practical specialists in Rechitsa on May 24-25 will
be well enough for the conference to amount
to a high level of quality. If it happens, all the
participants will benefit and one more step to
the improvement of oil recovery will be made.

The speeches of the noted specialists will enrich
everybody including young specialists with the
necessary knowledge and I hope it will be a landmark
event for the Commonwealth of Russia, Kazakhstan
and Belarus.

CTT: What are wishes to the participants
of the conference?

A.L.: I wish every scientist present at the conference
to discover the unknown regularity, association
of phenomena and develop it into a new effective
method of recovering the maximal amount of oil
in the shortest terms, apply one's innovations to the
deposits and achieve the desired result. I wish every
scientist present at the conference to make a complete
study of the geology and industrial characteristics
of the developed deposits and apply this knowledge
using the most effective and advanced equipment,
methods and ways of oil and gas production.

Hopefully, the conference will be held every year
and take its place in a row of similar events in the
Commonwealth of Independent States. ©
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TIEPCIIEKTUBBI

OBbOPYAOBAHME

N TEXHOJIOFrMYECKME
BO3NVIOXXHOCTMN AOBbIYN
CJIAHLIEBOrO rasAa

EQUIPMIENT AND TECHNOLOGY
FOR SHALE GAS PRODUCTION

JIL.M.TPY3IHNJIOBHUY, npeacenareas Cosera I'pynnsl U/

H.A. JEMAHEHKO, nupexrop betHUIINHedTH PYII JIO «benopycHedTH>

L.M. HRUZDZILOVICH, Chairman of the Board, FID Group

N.A. DEMYANENKO, Director of BeINIPIneft Belarusian Research and Design Oil Institute, Production Association Belorusneft

JanHbIM World Energy Outlook 2010

(wwwworldenergyoutlook.org),

CaMbI€ OOJIbIINE MU POBBIC 3AJICIKU
HCTPAAUITHMOHHBIX UCTOYHUKOB I'a3d HAXOAATCA B
CIIIA, Poccum, ABcTpanuu, Ha bimxkaem BocTtoke
u B Kurae. 3a arumu crpanamu ciaenyror Kanaza,
Wnpwys, l'epmanus, FOAP, Ykpanna, Kazaxcran.
3HAYUTEBHYIO OO, 6osee 50%, N3 yKa3aHHBIX
3AJIEKEN 3AHUMAIOT 3a1AChI CJIAHIIEBBIX I'A30B,
KOTOPBIE, 11O O1IeHKE MATATD®, cCOCTaBIAIOT 60J1€€
450 TpaH M. TIpU 3TOM 3a1ACHI «TPATUITHOHHOTO»
ra3a — I10 PA3HBIM OLIEHKAM COCTABJIAIOT OT 178
J10 213 TpyH M.

Onupasch Ha IPUBEAEHHBIE JAHHBIE 110 34I14CaAM
CJIAHIICBBIX I'd30B, MOKHO YTBCPXK/IATH, YTO BOITPOCHI
HUX TOOBIYH, YYUTBIBAA CYMIECTBYIOIINE B HACTOAIIEE
BpEMs ICHBI HA T'A30BOM PBIHKE, ABJIAIOTCSA
AOCTATOYHO dKTYAdJIbHBIMU.

W3BECTHO, YTO NEPBASI KOMMEPYCCKASI CKBAKUHA
B CJIAHIICBBIX I1J1ACTAX Obl/Ia IpOGypeHa e 1821
ropy, mrrat Hero-Hopk, CIITA, OIHAKO TIPOMBIIICHHASA
JI06BIYA CIIAHIIEBOI'O 'A32 HA4a/1aCh B 1981 rogy Ha
mecTopoxieHuu Barnett Shale CIIIA. MupoBbiM
JINJIEPaM B OOJIACTH Pa3PAOOTKU CIAHIIECBBIX
MECTOPOXK/ICHUH IOHA/JOOMIIOCH €lie OKOJIO 20 JIET,
PEXK/IC YEM I0OBIYA CIAHIEBBIX I'A30B CTAJIa
MOJIHOMACHITA6HOM. DTO MPOU3OILIO B HAYAJIE
2000-X rofi0B, HOCJIE TOT'O KAK IIPU PA3Pa00TKE
CJIAHLEBBIX MECTOPOXKIAECHU CTaIN OypPUTH
TOPHU3OHTAJIbHBIC CKBA’KWHBI U ITPUMCHATDH
TEXHOJIOTHIO THIPOPA3PhIBA IIJIACTOB.

K yKa3aHHOMY OY€Hb BA2KHO JJOOABUTB, UTO
MECTOPOXK/ICHU S CJIAHIIEBBIX I'A30B UMEIOT CBOU
OCO6€HHOCTI/I, CBOM IIJTYOCBI 1 MUHYCBHL.
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ccording to World Energy Outlook 2010
(wwwworldenergyoutlook.org), the world largest
eserves of unconventional gases are located in
the USA, Russia, Australia, the Middle East and China.

These countries are followed by Canada, India, Germany,

South Africa, Ukraine, Kazakhstan. More than 50% of the

abovementioned reserves are shale gas reserves, which,

according to IAEA estimates, amount to 450 trillion m>.

At the same time according to different estimates

“conventional” gas reserves amount to 178—213 trillion m?>.
Based on the abovementioned estimates of shale gas

reserves, we can say that shale gas production is quite a

topical matter, especially taking into account the current

prices on the gas market.

It is known that the very first commercial well was
drilled into the shale bed back in 1821 in New York State,
USA; commercial production of shale gas started in 1981
at the Barnett Shale field, USA. World leaders in the sphere
of shale gas production needed 20 more years to start the
full-scale production of shale gas. Production on a large
scale started in early 2000s when specialists started to
drill horizontal wells and to apply hydraulic fracturing
technology during development of shale gas fields.

It is also worth mentioning that shale gas fields have
their own peculiarities, advantages and disadvantages.

So, the advantages of shale gas production include the
following:

* Large anticipated shale gas reserves worldwide as
mentioned above;

* Drilling wells to produce shale gas implies low risk.
Almost every well drilled to the shale bed will have a
certain yield,

» The majority of shale fields are located in the areas with
well-developed infrastructure.



Tak, K OCHOBHBIM MOJIOKUTEJIBHBIM (DAKTOPAM,
PACIIMPAIONIUM IIEPCIEKTUBbI JOOBIYH
YIJIEBOJOPOJHOTO ChIPbs HA C(PEPY JOOBIYU
CJIAHIIEBBIX I'A30B, MOXKHO OTHECTU:

* 3HAYUTEIbHBIE IPOTHO3UPYEMBIE MUPOBBIC 3A11ACHI
CJIAHILICBOI'O I'd324, KAK YK€ YIIOMHHAJIOCH BBIIIIC;

* IIPOEKTHI 1O OYPEHUIO CKBAKHH JIJIS JOOBIYN
CJIAHILIEBOT'O I'd32 MAJIOPUCKOBAHHBIE. [IpaKkTHUYeCKU
1106451 CKBAXKUHA, IPOOYPEHHAS B CJIAHEL],
06eCneunT OIPE/IC/ICHHbBIN JJEOUT;

¢ GOJIBIIMHCTBO CIAHIIEBBIX MECTOPOXKICHUN
HAXOJUTCA B PAUOHAX C PA3BUTON
NH(PPACTPYKTYPOL.

OJIHAKO IPU 3TOM CyIIECTBYET PsiJi (PAKTOPOB,
CIIEPKUBAIONINX IIOBCEMECTHYIO IPOMBIIIJICHHYIO
Pa3paboTKy MECTOPOXKACHUI CIIAHIIEBBIX I'A30B.

K TakuM (paKTOpaM MOKHO OTHECTH CIIEAYIONIHNE:
* CJIAHLEBBIH I'A3 COACPKUTCS B OTHOCHUTEIBHO
MaJIbIX KOJIMYECTBAX HA €JUHHUILY OObeMa
CJIAHIICBBIX 3AJICKEL;

CJIAHILIBI O0JI/1AI0T JOCTATOYHO HU3KOM

IIPOHHULAEMOCTBIO;

CKOPOCTU OYPEHUSI IO CIIAHLIEBBIM IIACTAM HUIKE,

YEM B JIDYTUX KOJIJIEKTOPAX;

¢ 0O6'BEMBI 3AJICJKEN, OCBANBAEMBIE 13 OJTHOM
CKBaKHUHBI, CDABHUTEIBHO HU3KY,

* HEOOXO/AMMO IIPUMEHEHHE IOPOT'OCTOSIUX
TEXHOJIOTUH HHTEHCU(PUKALTUY TOOBIYN —
IIPOBEAEHUE TUIPOPaA3PbIBa 1171aCTOB (I'PIT);

* I'PIT OKa3bIBAET 3HAUNTEIBHOE BIHMAHUE HA
OKPY>KAIOIILYIO CPENY.

PE3EPBbI MOBbIWEHNA SDDEKTUBHOCTA
AOBbI4YN CJTAHLUEBBIX TA3OB

PaccmaTpuBast HOJIHBINM KOMILIEKC PpabOT O
OCBOEHUIO MECTOPOXKICHUN CJIAHLIEBBIX I'A30B,
MOKHO BBIJICJIUTD CJIEAYIOMINE OCHOBHBIC TAIIBL:

1. Bei6Op MECTOPOXKACHUS U MOJICTUPOBAHUE

MIPOLIECCA PA3PAOOTKH.

OrnpejeieHue CXeMbl PA3MELIEHUA CKBAXKUH.

. Bypenue BepTHUKaIbHBIX CTBOJIOB.

. Bypenne 60KOBBIX TOPU30HTAIBHBIX CTBOJIOB.

. OcBoeHHEe 60KOBBIX TOPU3OHTAIBHBIX CTBOJIOB —
IIPOBEAEHUE MHOTO3TATHBIX ['PIT.

Haubonee TpyAOEMKUMU U 3aTPATHBIMU U3

NPUBEJEHHBIX TAIOB SBJIAIOTCA 3TAIbl OYyPEHU

U1 OCBOEHH S OOKOBBIX TOPHU30OHTAJIBHBIX CTBOJIOB.

ITpu 3TOM 3aTPaTel HA OYPEHUE U CTUMYIUPOBAHUE

IIPUTOKA IIPUMEPHO OAMHAKOBBL /luarpaMma Ha

PHUCYHKE 1 OTPa’KaeT yKPYITHEHHBIN COCTAB PadoT,

OTHOCSAIIUUACA K OYPEHUIO U CTUMYJIUPOBAHUIO

MPUTOKA, C YKa3AHHBIMH JJOJISIMHU 3aTPAT OT OOIIETO

06'beMa padOT.

MOKHO KOHCTATHPOBATh, YTO HEOOXOAHUMBIE
PE3EPBBI MOBBINEHUSA 3(PPEKTUBHOCTH JOOBIYN
CJIAHLIEBBIX I'A30B JIEKAT UMEHHO B YKA3aHHbBIX
paboTax. 3HAYUTEIBHOE CHUKEHHUE 3aTPAT HA

S NS\

However, there are factors deterring global commercial
development of shale gas fields. These are the following
factors:

* There is a relatively small amount of shale gas per unit
volume of shale deposit;

« Shale rock is characterized by a rather low porosity;

* In the shale rock drilling rates are lower than that in
other formations;

¢ The volume of reserves that can be exploited and
recovered from one well are relatively low;

* Itis necessary to use expensive technologies of
production intensification — hydraulic fracturing;

¢ Hydraulic fracturing has an impact on the
environment.

POTENTIAL FOR ENHANCING EFFICIENCY
OF SHALE GAS PRODUCTION
When considering the full set of works to develop a
shale gas field we can identify the following stages in the
process:
1. Selection of the field and simulation of the
development process.

. Identification of the well pattern.

. Drilling vertical boreholes.

. Drillings lateral boreholes.

. Completion of the lateral boreholes — performance of
multistage hydraulic fracturing operations.

Drilling and completion of the lateral boreholes are
the most time-consuming and expensive stages. The
expenditures for drilling and flow stimulation are
roughly the same. Figure 1 shows you the breakdown
of works related to drilling and flow stimulation with
specification of work cost shares.

We can say that the necessary potential for enhancing
efficiency of shale gas production is contained in the
abovementioned works. Considerable reduction of
drilling and flow stimulation costs and well productivity
enhancement will largely affect the efficiency of shale
gas production. In this case it is possible to achieve
good results only by using state-of-the-art efficient
technologies and high-tech equipment, which will be
described below.

[V NSRSV V]

WELL DRILLING

The technology of drilling shale gas wells includes
drilling vertical boreholes in which the windows are cut
and the lateral horizontal boreholes are drilled. Almost
all the specialized oil and gas service companies have
mastered vertical drilling technologies and equipment
at a high technology level. Horizontal drilling can
be done either using conventional drilling facilities
or using coiled tubing equipment. With regard to
abovementioned, underbalanced drilling is playing
an important role in improving the efficiency of
hydrocarbon production.

The abovementioned Barnett Shale filed (USA)
demonstrates that large-scale production of shale }
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IEPCHEKTUBDI

Pacxoasl HAa CTUMYJIHPOBAHHE IIPHTOKA 50%
Flow stimulation costs 50%

Pacxopasl Ha GypeHue 50% \
Drilling costs 50%

Cmumynuposarue npumoxa / Flow stimulation

Tlepgbopuposarie, npomoiera, 6000060pom / Perforation, cleanout,
water circulation

Tpyo6oL u nasemroe obopyoosarue / Tubes and surface equipment

Byposoe o60pydosarue u e2o moburusavus / Drilling equipment
and its mobilization

O6ycmpoiicmeo naowaoxu / Well pad construction
O6caonbie konounet / Well casing

TIpoxooKa, yemenmuposarie, monaueo u npou.,/
Drilling, cementing, fuel, efc.

Pucynon 1- Pacnpe()eﬂenue CMOUMOCIU CIMPOUMENbCINEA U OCBOCHUSA CKEANICUH 0151 000bIMU Clanues02o 2a3a

no cmamvam 3ampam

Figure 1 — Breakdown of costs of shale gas wells construction and completion

MPOBEACHUE PAOOT IO OYPEHHUIO U CTUMYIHMPOBAHUIO
IIPUTOKA I'd34, 4 TAKKE ITOBBIIICHIIC
TIPOU3BOAUTCIBbHOCTH CKBAKUH CYIICCTBCHHBIM
06pa30M CKAKETCA HA I(PPHEKTUBHOCTU JOOBIUU
YIVIEBOJIOPOHOT'O ChIPbS M3 CIAHLIEBBIX 3AJIEXKEL.
IZ[OCTI/I‘II) 3HAYMMBIX PC3Y/IbTATOB B JAHHOM

CJIy4a€ MOXKHO, TOJIBKO UCTIOJIb3YysI COBPEMEHHBIE
3(HEKTHUBHBIC TEXHOJIOTUU U BBICOKOTEXHOJIOT'MYHOE
060pYAOBAHUE, O KOTOPOM MBI PACCKAXKEM HITKE.

BYPEHUME CKBAXWH

TexHomorus 6ypeHus CKBa’KMH HA CIIAHIIEBBIN I'a3
MPEJIIONATAET OYPEHUE BEPTUKAIBHBIX CTBOJIOB,
B KOTOPBIX BBIPE3AI0TCS OKHA U OCYIIECTBIISETCS
OypeHne GOKOBBIX TOPU30HTAIBHBIX CTBOJIOB.
Texnonorus 1 06OPyNOBaAHUE 111 OypPEHUA
BEPTHUKAJIBHBIX CTBOJIOB CETOHS HA BLICOKOM
TEXHUYECKOM YPOBHE OCBOEHBI IPAKTUYECKHU
BCEMH CIIEIIUATU3UPOBAHHBIMUA CEPBUCHBIMU
He(PTEra30BBIMU KOMITAHUAMU. BypeHue
TOPU3OHTAIBHBIX CTBOJIOB MOXET OCYIIECTBIIATHCS
K4K C UCTIOJIb30BAHUEM TPAJULIMOHHBIX
OYPOBBIX KOMIIJIEKCOB, TAK U C UCTIOJIb30BAHUEM
KOJITIOOMHTIOBOIO 000pyA0BaHus. [1pu 3TOM
OCOOEHHO BAKHOE 3HAYEHUE /I TOBBIIIICHU
3P HEKTUBHOCTH JOOBIYH YITIEBOAOPOHOT'O
CBIPBSI UMEET OYPEHME B YCIIOBUAX ACTIPECCUN HA
MIPOAYKTHUBHBIN ILIACT.

HicTopHs OCBOEHUS MECTOPOXKACHUSA
Barnett (CIIIA), KaK y’Ke yIIOMUHAJIOCH BBIIIIE,
CBHJIETENILCTBYET O TOM, YTO MACHITA0HAA JOObIYA
CJIAHIIEBOT'O I'a3a CTaJ1a BO3MOKHOU TOJIBKO IOCJIE
TOT'O, KaK OBZIO OCBOEHO TOPHU30OHTAJIBHOE OypEHUE.
HMICIIO/Ib30BAHHE JKE TEXHOJIIOTMH HATIPABJIEHHOTO
KOJNTIOOMHIOBOT'O OYPEHMUSA, B TOM YHCJIE B YCJIIOBUAX
JENIPECCHUU HA TPOAYKTUBHBIN IIACT, OOECTIEYNUT
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gas became possible only after the horizontal drilling

techniques had been mastered. However, application

of the coiled tubing directional drilling, including its

application in the underbalanced conditions, will ensure

considerable improvement of the shale gas production
efficiency.

Coiled tubing underbalanced drilling has a number of
advantages:

» Higher drilling penetration rate;

» Stability of underbalanced conditions due to the
continuity of the drilling process;

* Preservation of the porosity and permeability
properties of the near-wellbore part of reservoir;

* Possibility for on-line evaluation of the reservoir
parameters due to application of cable communication
channels and directional drilling systems;

* Possibility for high-accuracy well drilling in quite thin
IESErvoirs;

» Lower volumes of process fluid required;

» High level of process and environmental safety.
Taking into account the abovementioned, it is worth

saying that underbalanced coiled tubing drilling is one

of the most promising methods ensuring considerable
drilling costs reduction and enhancing drilling
efficiency.

In the general case such coiled tubing drilling system

may include the following equipment (figure 2):

* Coiled tubing unit;

e Substructure;

* Set of blowout preventing equipment;

e Lubricator;

* Pumping unit;

» Nitrogen unit;

* Directional drilling system;

* Monitoring and control station;

* Drilling mud preparation and cleaning system;



3HAYUTEIBHOE MOBBIIEHUE 3(PPEKTUBHOCTU JOOBIYU
CJIAHLIEBOT'O I'a3a.

KonTIoGMHTOBOE 6ypEHUE HA IENPECCUM OO/IAIAET
PAAOM CYIIECTBEHHBIX IIPEUMYIIECTB, CPEIU
KOTOPBIX:

* YBEJIMYEHHE MEXAHUYECKOH CKOPOCTH OYPEHMS;
* CTAGMJIBHOCTB TAPAMETPOB ACIPECCUH BCIEACTBUE

HENPEPLIBHOCTH NPOLIECCA OypPEHUS,

* COXPaHEHME KOJUIEKTOPCKUX CBOUCTB

IIPUCTBOJIbHOU YACTHU IVIACTA;

* BO3MOKHOCTB OLIEHKH IIACTOBBIX ITOKA3aTENEH

B PEXUME PEAIBHOI'O BDEMEHH 34 CYET

IIPUMEHEHUS KAO0EIbHBIX KAHAJIOB CBA3U M CUCTEM

HAIIPAaBJIEHHOTO OyPEHUS,

* BO3MOKHOCTB MPOBOJKU CKBA’KUHBI ITO IVIACTAM

MaJIOU TOJIIUHBI C BBICOKOU TOYHOCTBIO;

Pucynox 2 — Konmioounzo8uiii KOMnaeKc onsn
HanpaeieHnozo oypenusn

* YMEHBIIIEHUE HEOOXOUMBIX OO BEMOB
TEXHOJIOTUYECKOM JKUJKOCTH;

BBICOKHH YPOBEHD [IPOHU3BOACTBEHHOM U
3KOJIOTUYECKOH OE30ITACHOCTH.

VUYUTBIBAS JAHHOE OOCTOATENIBCTBO, MOXKHO
OTMETHUTB, YTO KOJITIOOMHI'OBOE OYPEHUE B YCIOBUAX
JIETIPECCHU HA TPOJAYKTUBHBIN ILIACT ABJIAETCA
OJJHHUM M3 HAUOOJIEE NTEPCITEKTUBHBIX METOMOB,
06€ECEYNBAIOIINX 3HAYUTEITBHOE CHIKEHUE 3aTPAT
Ha OyPEHME U MTOBBIIEHUE €TO 3(PPEKTUBHOCTU.

B obmeM ciry4dae TaKOH KOMILIEKC JIJIA
KOJNTIOOMHIOBOI'O OYPEHMSA MOXKET BKIIOYATH
caepymooliee 060pyI0BaHNE (PUCYHOK 2):

* KOJTIOOMHI'OBYIO YCTAHOBKY;

* YCTBEBOE COOPHOE OCHOBAHUE;

* KOMILJIEKT IIPOTHBOBBIOPOCOBOI'O OOOPYIOBAHUS;

* NUIIO3-TYOPHUKATOD;

* HACOCHYVIO YCTAHOBKY;

* 430THYIO YCTAHOBKY;

* CHUCTEMY HAIIPABJIIEHHOI'O 6ypEHNS,

* CTAHIIMIO KOHTPOJIA U YIIPABJICHUS,

* CHUCTEMY OYMCTKH U IIPUT'OTOBJIEHUA 6yPOBOT'O
pacTBoOpa;

* KOMIUJIEKT TPYOHO OOBS3KU U JIP.

[s1 6ypeHus CKBAXKHUH ITyO6uHOM 6os1ee 3000 M
MOT'YT OBITh UCTIOTIb30BAHbI KOJITIOOUHI'OBbBIE
YCTAHOBKH TSIXKEJIOI'O KJ1ACCa (PUCYHOK 3)

C MEXAHU3MAMH ITOJJA4YU JJIMHHOMEPHOH TPYOBI

C TATOBBIM yCUIHEM 36 1 6071ee TOHH. [lnametp
JJIMHHOMEPHOM! TPYOBI, UCIIOIb3YEMOH JIJI1 TAKOT'O
OypeHuUst, MOXKET 6bITh OT 60,3 MM U Gostee. Bee
O60PYIOBAHUE MOXKET OBITh PEAIM30OBAHO KAK HA
TPAHCIIOPTHOM 643€, TAK U B OJIOYHOM UCIIOJTHEHWH.
OnfHAKO, yYUTBIBASI 3HAYUTE/IbHBIEC OO'BEMBI PA6OT
110 OYPEHUIO 6E3 CMEHBI MECTA PACIIONIOKEHUS
060pyaoBaHMs, 60JIEE JEMIEBbIM U, CJIE/JOBATEIBHO,
6oee 3(pPEKTUBHBIM MOKET ObITb UMEHHO OJIOYHBIH
BAPUAHT UCIIOTHEHUSI OO0OPY/IOBAHUSL.

VcTheBOE COOPHOE OCHOBAHUE, UCIIOJIB3YEMOE
IIPY TAKOM OYPEHU U, TPEHAZHAYUECHO /IS

TIO3UIMOHUPOBAHM A MCXAHN3MA ITOJAYN }

Figure 2 — Coiled tubing system for directional drilling

» Piping set, etc.

To drill wells deeper than 3,000 meters it is possible
to use heavy coiled tubing units (figure 3) equipped
with the coiled tube injector with pulling capacity of
36 tons and more. The diameter of a coiled tube used
for this type of drilling can be 2.374 inches and more.
All the equipment can either be installed on trucks or
be implemented in a modular design. However, taking
into account large scope of drilling operations without
changing equipment’s location, it would be more
economically feasible and, consequently, more efficient
to use modular design of the equipment.

Substructures are meant for injector positioning on
the well head as well as for running the bottom-hole
assembly into the well. Currently there are several types
of substructures designed. In each particular case a
drilling company selects the necessary substructure
based on the approved work plan and conditions of job
performance at the field.

Set of blowout preventing equipment is one of the
most important elements of this drilling system as it
ensures safety of operations. In the general case this set
of equipment includes:

* Quick-release coupling;

e BHA access device;

* Annular preventer;

¢ Double ram blowout preventer (for the coiled tube and
for the BHA);

* Hydraulically controlled valve system and wellhead
assembly.

The conditions of shale gas fields impose certain
requirements for working pressure of the wellhead
assembly and other equipment used during drilling.

One of the most efficient solutions to ensure
continuous and safe drilling process is to use double-
flow pumping units (figure 4). Such units ensure
reliable and safe delivery of drilling mud in two flows
independently or jointly.

Nitrogen is added into the drilling mud to bring the
drilling mud hydrostatic pressure below the reservoir
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IEPCHEKTUBDI

JIVTMHHOMEPHOI TPYOBI HA CKBAKMHE, 4 TAKXKE
UCIIONb3yeTCst pU crtycke KHBK B CKBaXKUHY.
CerojiHsi CyIecTBYIOT HECKOJIBKO THITOB YCTBEBBIX
COOPHBIX OCHOBAaHUI. BBI6OP YCTHEBOI'O COOPHOI'O
OCHOBAHUS B KA’K/IOM KOHKPETHOM CTy4dae
OCYIIECTBIISIET 6yPOBAsi KOMITAHUS HA OCHOBAHIH
TIPUHATBIX CXCM p2.6OTbI nu YCIIOBI/II7I BBITIO/THCHM A
PaboT HA MECTOPOXKACHUH.

OIHUM U3 HAUOO0JIEE BA’KHBIX JIEMEHTOB B
COCTaBE KOMIITIEKCA JUIs1 GYPEHUSI, OGECIIEUNBAIOIINM
6€3011ACHOCTD ITPOBE/ICHUSI PAGOT, SIBISCTCS
KOMIIJIEKT IIPOTUBOBBIOPOCOBOTO OOOPYJOBAHHSL.
B o6111eM ci1ydae OH BKJIIOYAET:

* OBICTPOPAZBEMHOE COETMHEHMUE;

Pucynox 3 — Koamioounzoean ycmanoerxa MK30
Figure 3 -MK30 coiled tubing unit

* ycTporcTBO focTyna K KHBK; pressure level. For the abovementioned purposes in

* YHUBEPCAIBHBIN IIPEBEHTOP; the majority of cases it would be more efficient to use

* CABOCHHBIE IIJIAIICYHBIEC IPEBEHTOPBI cryogenic nitrogen units.
(o ATMHHOMEPHYIO THOKYIO TPyOy 1 nojg KHBK); Directional drilling system is an important element

* CHUCTEMY 33/IBMKEK C TUAPOYIIPABIEHUEM ensuring directional drilling of the lateral boreholes. This
U1 KOMIUIEKT YCThEBOM APMATYPBL system includes special BHA, set of surface equipment
YC10BHUA MECTOPOXKAEHNUA CIAHIIEBOI'O I'a34 and special software. Directional drilling system ensures

OIIPEAEAIOT TPEOOBAHNA K PAOOYNM JIABJIEHUAM borehole drilling in the predetermined trajectory by the

YCTBEBOI'O U APYTOTO OOOPYAOBAHH S, UCTIOTIb3yEMOT'O command of the operator-telemetrist. During drilling

npu 6ypEHNUN. the following parameters are registered and recorded:
Jl1s o6ecrieueHn s HENMPEPBIBHOI'O U 6€30MACHOTIO * inclination angle;

nporecca 6ypeHus OJJHUM U3 HauboJiee ¢ azimuth;

3(pPEKTUBHBIX PENIEHUHA MOXKET OBITH UCTIOJIb30BAHUE  temperature in the well;

JBYXIIOTOYHBIX HACOCHBIX YCTAHOBOK (PUCYHOK 4). » weight on drill bit;

Takue yCTAaHOBKH OOECIIEUNBAIOT HA/IEKHYIO * pressure inside the bottomhole assembly and well-

U OE30IIACHYIO IOo/1a9y 6ypOBOI'O paCTBOPA IO bottom pressure;

KKJIOMY U3 [IByX ITIOTOKOB HE3ABUCHUMO JIPYT OT JPyTa  rocks’ gamma radiation level, etc.

VI CO3/1aBasi EAUHBIN IIOTOK TEXHOJIOTMYECKOU Software ensures recording, visualization and

SKUIKOCTH.

s obecriedeHusA TNAPOCTATUYECKOIO IABIEHNA
OT 6YPOBOI'O PACTBOPA HUKE IIACTOBOI'O B
OypOBOM PACTBOP MOAAETCA A30T. [IJI1 3TUX LIE€JIEH B
OOJIBIIIMHCTBE CJ1y4aeB 3(PPEKTUBHEE IPUMEHATD
430THBIE YCTAHOBKH KPUOT'€HHOI'O TUIIA.

OIHMM 13 IVIABHBIX JIEMEHTOB KOMILJIEKCA,
06€ECTIIEUMBAION UM HAIIPABIEHHOE OypEeHNE OOKOBBIX
CTBOJIOB, ABIAECTCA CUCTEMA HATIPABJIEHHOI'O
oypenus (CHDB), Bkirogaronas cnenuaabHyo KHBK,
KOMIUIEKT HA3€MHOT'O O60OPYAOBAHUA U CIIELIUATIBHOE
nporpammHoe obecnieueHue. CHB ob6ecnieunsaeT
MPOBOJKY CTBOJIA CKBAKUHBI 10 33/IaHHOM

Pucynox4 - /16yxnomounan HACOCHAA YCMAHOBKA
Figure 4 — Double-flow pumping unit

TPAEKTOPHHU ITO KOMAHJIE TE€JIEMETPHUCTA-OIIEPATOPA. reporting based on the aforementioned parametersin a
B niporiecce NpoBOAKY CKBAKUHBI OCYIIECTBIISACTCS user friendly format.
PETrUCTPAITUSA U 3ATTUCH CJIEIVIONINX TAPAMETPOB: During drilling the whole equipment complex is
* 3€HUTHOIO YIJIa; controlled from a monitoring and control station that
* A3UMYT3; receives all the necessary data to control the drilling
* TEMIIEPATYPHI B CKBAKIHE; process. The control station receives data from the coiled
* HATPY3KHU HA JIOJIOTO; tubing, pumping and nitrogen units, degassing and
* nasyienus BHyTpu KHBK 1 Ha 3260¢; cleaning block, choke valves and other elements of the
* YPOBHS Ir'aMMa-U3JIyUYE€HUS ITOPOJ U P. equipment complex (figure 5).

IIporpaMMHOE CPEACTBO OHECIICYNBACT The received data are processed, analyzed and then
PErUCTPALUIO, BUSYAIN3ALINIO U (POPMHUPOBAHUE serve as a basis for decision making on drilling.

OTYCTOB IIO PCTUCTPUPYCMbBIM ITAPAMETPAM B
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Y,IIO6HOM JJI BOCIIPDUATHUA U AHAJIM3A BUIC.

VipasiieHHE KOMILJIEKCOM IIPU OYpEHUU
OCYHICCTBIISIETCS U3 CTAHITNH KOHTPOJIS U
YIIPaBJICHHU S, HA KOTOPYIO TTOCTYIIAET BCSI
HeoOXoAMMAas UH(POPMALIUS IS YIIPABICHUSA
nporeccoM 6ypenust. Uudpopmanus Ha
CTAHITHIO KOHTPOJIS U VIIPABICHUS ITIOCTYIACT
OT KOJITIOOMHT'OBOM, HACOCHOM M A30THOM
YCTAHOBOK, 6JI0KA IETA3aITUH 1 OYUCTKU, OII0KA
JIPOCCETNPOBAHUS U JIP. HIIEMEHTOB KOMILJIEKCA
(PUCYHOK 5).

INocrynusnias HHpOpMALHSI OOPAOATHIBAETCH,
AHAJTU3UPYCTCA U ABJIACTCA HCXO,HHOﬁ JJIA IPUHATUA
pelIeHu 1o 6ypeHuIo.

CTUMYITMPOBAHWE NPUTOKA

CJTAHLIEBOTO TA3A
Bropy1o NONOBHHY O6'bEMA 3aTPAT HA PA3PAOOTKY

MECTOPOXKIEHUM CJIAHLIEBBIX I'd30B COCTABIIAIOT

PaboThI IO CTUMYJIMPOBAHUIO IPUTOKA B

NPOO6YPEHHBIX TOPU3OHTAIBHBIX CTBOJIAX, KOTOPBIE

JIOJDKHBI OOECIIEYUTD MAKCUMAIBHO 3(P(PEKTUBHOE

COOOIIEHHUE CTBOJIA CKBAXKUHEI C TA30HACHIITIEHHBIMHU

MUKPOTPENUHAMU I1JIACTA.

XapakTepHbIE OCOOEHHOCTH OOOPYAOBAHUA

U TeXHONOruu I'PIT TaKOBBL:

* BBICOKAd CYMMAapHasi MOIMHOCTB (prrota I'PIT
(mo 10 000 11.c);

* 3HAYUTEIBHOE CyMMAPHOE BpeMs BbltoHeHUA I'PIT
(mo 10 gHen);

* CPEIHMM PACXOJ| 3aKa4KHu cMecu npu ['PIT moxeTr
COCTABJIATD 10 20 M?/MUH;

* O6'bEM KUJKOCTU PA3PbIBA HA OJJHOM 3TAIE MOXKET

nocturathb 10 3000 M3

BBIITOJIHEHHUE NOUHTEPBAIBLHOTO I'PIT (10 30 30H

I'PIT Ha OWH CTBOJI) — MHOT'O3TAnHbIN ['PI];

KOHLICHTPALYA IPOIIAHTA (TIECKA) COCTABJIAET O

1000 kr/m?

* CpeAHsA 3AKPETJIEHHAA JIMHA TPeUHBI — 10 300 M;

* OTHOCHTEJIBHO 4aCTOE NOBTOPHOE NTpoBeacHue I'PIT
10 MEPE YMEHBIIEHU 1€ONUTA;

* BO3MOKHO BbIntostHeHue I'PIT ¢ npumMeHeHneM
KOJITIOOMHTQ;

* BO3MOJKHO BCKPBITHE I'd30BbIX IUIACTOB IIyTEM
CO3JAaHHUSI CUCTEMBI ITTYOOKOITPOHUKAIOIMIUX
JIPEHAKHBIX KAHAJIOB (PUIBTPALIUN —
(POPMUPOBAHHE B IIJIACTE CUCTEMBI COOPA I'a3a TUITA
«PBIOHI OCTOB>.

B cocras xomniekca g I'PIT BXOAAT crienyomue

OCHOBHBIC COCTABHBIC AJIEMCHTBI (PUCYHOK O):

* HACOCHBIE YCTAHOBKU. KOom4yecTBO HACOCHBIX
YCTAHOBOK OIIPEAEAETCS UCXOA U3 IIJIAHUPYEMBIX
OOBEMOB I'e€JIEBOI'O COCTABA 11 3AKAYKU B ILJIACT;

* CMECHUTEJIbHAA YCTAHOBKA,

* I'MJPATALMOHHAA YCTAHOBKA,

* CTAHLIM KOHTPOJIA U YIIPABJICHUS,

* KOMIUIEKT MaHU(OJIB/JHBIX THHU; }

A30THaAa ycTaHOBKa
Nitrogen unit

KonTiobvHrosas
yCTaHOBKa
" 1] Coiled tubing unit

Fom

Bnok perasaunn
1 04MCTKM
Dega55|ngland

& | cleaning block

Lo

)
# [Cranuus koHTpons e A =

Hacocnast 1 ynpasneHuns

ycTaHoBKa Monitoring and control ‘b"

Pumping unit station
bnok gpoccennposaHuna ’
Choke valves

Pucynox 5 — Cucmema ynpaeénienus KOMni1eKcom
Figure 5 — Control system

STIMULATION OF THE SHALE GAS FLOW
Flow stimulation operations in horizontal

boreholes make up the second half of expenditures

for development of shale gas fields. These stimulation

jobs are aimed at ensuring the maximum effective

communication between the borehole and gas-saturated
micro-fractures in the formation.

The distinguishing characteristics of the hydraulic
fracturing equipment and technology are as follows:

* high aggregate capacity of the hydraulic fracturing

fleet (up to 10,000 h.p);

considerable total time of hydraulic fracturing

performance (up to 10 days);

average volume of mixture injected during the

hydraulic fracturing may be as high as 20 m3/min;

« the volume of fracturing fluid at one stage may amount

to 3,000 m3;

performance of interval hydraulic fracturing (up to

30 intervals per one wellbore) — multistage hydraulic

fracturing;

 concentration of proppant (sand) is up to 1,000 kg/m?,

« average length of a reinforced fracture — up to 300 my;

« relatively frequent performance of repeated hydraulic
fracturing operations so far as the well flow rate
reduces;

* possibility of hydraulic fracturing with the use of coiled
tubing;

* possibility of opening gas reservoirs by creating a
system of deep drain channels — formation of a “fish
bone” gas collection system.

Hydraulic fracturing equipment set includes the

following elements (figure 6):

e pumping units. The number of pumping units is
identified based on the planned volumes of gel to be
injected into the well;

¢ blender;

hydration unit;

monitoring and control station;

set of manifold lines;

unit for proppant transportation and dosing;

set of subsurface equipment for multistage hydraulic

fracturing and other types of equipment.

The technology of creation in the productive gas }
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IEPCHEKTUBDI

* YCTAHOBKH JIJISl TPAHCIIOPTHPOBKH U JIO3UPOBAHHOMN

O/IA4YH MPOIIIIAHTA,
* KOMIUIEKT OJI3EMHOT'O OOOPYAOBAHUS IS

IPOBEAEHUA MHOrOCTaAuuHOrO I'PIT 1 fp.

060pYAOBAHUE.

Hcnonb3oBaHue Npyu OCBOEHUNU MECTOPOXKIAEHUN
CJIAHLEBBIX I'A30B TEXHOJIOI'MH CO3/IAHMS C IIOMOIBIO
TUAPOMOHUTOPHOI'O PA3PYIICHUS B IPOAYKTHBHOM
IJIACTE HPOTSKEHHBIX (7O 100 M) KaHAJIOB
(PUIBTPALUU HEOOIBIIOTO JUAMETPA C YITIOM
HAKJIOHA K OCH CKBAKWHBI, 6JTU3KUM K 90° | ABJISIETCS
AJIBTEPHATUBOU CTPOUTEIBCTBY MHOI'O3A00HHBIX
CKBaKUH (PUCYHOK 7). B Takom citydae npu
CYIIECTBEHHO MEHBIINX 32TPATAX MOXHO JOOUTBCS:
* YAYyYHIEHUS TUAPOJUHAMUYECKON CBA3H CKBAKUHBI

C IPOAYKTUBHBIM ILITACTOM;

* YBEJIMYEHHUS IPHUBEACHHOIO PA/INYCA CKBA’KUHBI;

* MIOJIYYEHUS CBA3H CTBOJIA CKBAXKUHBI C YIAJIEHHBIMU
30HAMU IJIACTA;

* CTUMYJ/ISLIMH TPEIIUH IPU IPOBEJICHUU OIIEPAILIUU

T'PIT.

PabOTBI O CO3AaHHUIO IMTyOOKOIIPOHUKAIOMUX
KaHAJIOB (DUJIBTPALIH BBITIOJIHSIOTCS C
HICIIOJIb30BAHUEM CHEIINATILHOM KOITIOOMHI'OBOM
YCTAHOBKH, UCIOIB3YIOUIEH JJIMHHOMEPHYIO TPyOy
auameTpom 12,7 wu 15,6 M.

DPPEKTUBHOCTD JOOBIYN CIAHIIEBBIX I'A30B BO
MHOI'OM 33BHCHT OT NOAAEPKAHUS (POH/A CKBAKHUH
B pabo4yeM COCTOSTHUH, YTO B 3HAYUTEIBHON CTEIICHU
YCIENTHO MOKET ObITh OCYIIECTBICHO IIPU 4/IPECHOM
OCBOEHUH U UCCIIEOBAHUU OOKOBBIX CTBOJIOB
CKB2)KHH C KOJITIOOMHIOM.

J1J151 BBITIOJIHEHH A TAKUX PA6OT MOXKET ObITh

Pucynox 7 — Cxema CO30aHuA Cucmemot
PUNLMPAYUOHHBLX KAHANOE

Figure 7 — Creation of filtration channels system

3(HEKTHUBHO UCIIOIb30BAH MEXAHNU3M JIJIS
OPHEHTAIMH TUOKOM TPYObl B MHOT'OCTBOJIBHOI
CKBa)KHHE (PUCYHOK 8). Takoe 060pyJoBaHNE
TIO3BOJISIET BECTU CEJIEKTUBHYIO OOPAOOTKY KAXKJOI'O
¥3 CTBOJIOB MHOTOCTBOJIBHOM CKBA>KMHBI, HE
OKa3bIBASI BIUSHUSA HA COCCTHHUE CTBOJIBIL.

BbIBObl

IToBO/ISI KPATKHME UTOT'H 0030Pa CYIIECTBYIONTUX
CErofiHsI TEXHOJIOTUH 1 O60PY/IOBAHII IS
IIPOMBINIUICHHOM Pa3pabOTKH CIAHIIEBBIX
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Pucynox 6 - Komnaerxc ooopyoosanusn oaaI'PIT
Figure 6 — Equipment for hydraulic fracturing

formation of long (up to 100 m) small-diameter filtration

channels located almost orthogonally to the wellbore

axis can serve as an alternative to the construction of

multilateral wells (figure 7). In this case with markedly

lower costs one can achieve the following:

* better hydrodynamic connectivity between the well
and the productive formation;

* bigger reduced well radius;

 connection between the wellbore and remote
formation areas;

« fracture stimulation during hydraulic fracturing.

Deep filtration channels are produced by a special
coiled tubing unit equipped with a 0.5 or 0.6142-inch tube.
Effectiveness of shale gas production largely depends
on proper well stock maintenance, what can successfully
be done by targeted completion and surveying of lateral

boreholes with the use of coiled tubing.

To perform this kind of work one can use a special
mechanism meant for coiled tube orientation in a
multilateral well (figure 8). This equipment allows
performing selective treatment of each lateral borehole
not affecting the neighboring boreholes.

CONCLUSIONS

Summarizing our short review of the current
technologies and equipment for commercial production
of shale gas we would like to highlight some important,
in our view, items:

1. What will happen when the natural gas is over?

We will have shale gas, coal bed methane and
other sources of hydrocarbons that have not been
developed yet.

2. Currently it is more reasonable to test the production
of shale gas within the framework of pilot projects in
order to accumulate certain experience of production
and assessment of environmental risks.

3. Economic feasibility of production is the main issue
that will determine the future of shale gas and other
unconventional gases.

4. Today we already have technologies and equipment
for efficient and economically viable development of
shale gas fields.”



MECTOPOXIECHUN, MOXXHO OTMETUTD
CJIEAVIONINE, C HAIEH TOYKU 3PEHUS, HANOO0Iee
CyHICCTBCHHBIC MOMCHTDL:

1. YTO 6yAET HOCTIE TOTO, KAK 3AKOHYUTCS
NPUPOAHBIN ra3? BylyT C/IaHLIEBBIN I'a3,
YI'OJILHBIN METAH U JIPYyTHe HE OCBOCHHBIC
CETOAHS UCTOYHUKU YIVIEBOAOPOAOB.

2. B HacTosamee BpeMs LIEJIECOOOPA3HO
OIPOO6OBATH JOOBIUY CIAHIIEBOI'O I'a3a
B BU/JIC ITNJIOTHBIX ITPOCKTOB C ITCJ/IBIO
HAKOIUIEHUS OIBITA PA3PAOOTKH U OLICHKH
39KOJIOTUYECKUX PUCKOB.

3. IJ1aBHBIM BOIIPOCOM, KOTOPBIM OIIPEAETIUT
OyZAylIee CIAHIEBBIX U IPYTUX
HCTPAAULIUOHHBIX I'd30B, ABJIACTCA
9KOHOMMYECKAA I(PPHEKTUBHOCTD JOOBIYH.

4. B HacTosIee BpeMA CyIIECTBYIOT
TEXHOJIOTHHN 1 KOMITJICKCHI O6OPYI[OB9.HI/IH
JUI 3(PPEKTUBHOIO U SKOHOMUYECKU
PEHTAOENBHOI'O OCBOEHH S MECTOPOXKIEHU
CJIAHLIEBBIX I'A30B."

5. B 6mmkanmem OyayInem, o Mepe
HAKOIUIEHUS OIBITA U TPEOOBAHUI
TEXHOJIOI'OB, HAIIPABJICHHBIX HA BBICOKO(D(PEKTUBHYIO
JI06BI9Y, O60PYAOBAHUE OYAET COBEPUICHCTBOBATHCS,
CTAaHOBUTBCS BCe HoJjiee TIPHUEMJIEMBIM 110 IICHC
¥ (PYHKIITMOHAJIBHBIM XaPAKTCPUCTUKAM. ©

Bepxruii 60K060LL cmeoJ
Upper lateral borebole

Taxep usenexaemolii
2UOPOMEXANULECKULL
Retrievable mechanical-
hydraulic packer

Knun omxnonaoujuti

HuocHuii 60K080LL CIBos
Bottom lateral borebole

HKT /Production string

Knanan yupyaayuoraiii
Circulation valve

Opuenmamop
rientation device

Xpanosasamygpma
aichet coupling

Tpyba xonmroburea
oiled tube

O6pabamuoLeaemoiii GOKOBOLL CIMBOJ
Lateral borebole under treatment

Tarxep u3srexaemolii MexarnuuecKurl
Retrievable mechanical packer

X80cmosux

Pucynox 8 — Cxema 0céoenun u unmencupurxauuu npumoxa
CMEGOSI08 MHO20CMEONLHOU CKEANCUHBL CMEXAHUIMOM OPUEeHIMAUUY
2uoKol mpyowvt

Figure 8 — Completion and flow intensification in the multilateral
well with the use of coiled tube orientation mechanism

5. In the near future, as far as new experience is gained
and new requirements aimed at more efficient
production are elaborated, equipment will be
upgrading and becoming more reasonable in terms
of price and functional characteristics.

“CerofiHs O/HbIE KOMILIEKCH! 060PYAOBAHMUSA I HAIPABIEHHOTO KOATIOOUHIOBOIO
Gypenus 1 060PYAOBAHKA /I CTUMYIHPOBAHAS IPUTOKA TIPOU3BOAATCA
npeanpuaTuamu [pynmst PH]L, a Takke CoBMECTHO ¢ PYIT 10 «benopycnerh
MOT'YT GbITh BBIIOJHEHBI pa60TbI KaK 110 6YPEHMIO, TAK M OCBOCHHIO CKBAKKH Ha
MECTOPOK/ICHUSAX CIAHIEBBIX 'A30B.

“Full sets of equipment for directional coiled tubing drilling and flow
stimulation are currently manufactured by FID Group enterprises. Drilling
and well completion works at the shale gas fields can be performed in
cooperation with Production Associatio.

% POCCUNCKNA TOCYAAPCTBEHHbIV YHUBEPCUTET
HE®DTU NTA3A vm. N.M. TYBKNHA

/ bazoBbii BY3 HedTerazosoro komnnekca Poccum

(

B KoH(epeHUMM NpeanonaraeTcs yyactue npeacrasuteneii HAW, By3os, Npeanpustnii u prpm, 3aHMMaloLmxcs pa3paboTKor, Mpon3BoACTBOM,
MOCTaBKOW U NPYMEHEHVEM XMMUYECKUX PEeareHToB AN HeTAHOM 1 ra30BOM NPOMBbILNEHHOCTY Ha TeppuTopuK Poccum n ctpaH CHI.
YyacTHUKaM KOHdepeHLMM NMPeaoCcTaBisSeTcsi BO3MOXHOCTb BbIIBUTb OCHOBHbIE TEHAEHLMY B Pa3BUTUM MUPOBOIO Y POCCUIACKOrO PbiHKA
XMIMUHECKMX PEAreHTOB, YCTaHOBMTb KOHTaKTbI M MONY4MTh He0bXoaNMYI0 MH(OPMaLYIo 0 COBPeMEHHOM YPOBHE NPOM3BOACTBA U MPUMEHEHMS

nocesLeHHasn 85-netuio kadeapbl OpraHNYECKON XMMUN U XUMUU HEDTH,

XUMUYECKUX peareHToB onsa HerTﬂHOM 1 rasoBomn NPOMbILLNEHHOCTNU.




TEXHOJIOI'NH

[IepBbIM OIBIT OCBOCHUA U PEMOHTA
MHOI'03a00MHBIX CKBAKUH C IPUMEHEHUEM
MEXAHU3MA OPUEHTAITUU TMOKOU TPYOBI

First Experience of Development and Repair
of Downhole Splitters with Utilization
of Coiled Tubing Orientation Device

I.J1. TPETBAKOB, HH KEHeP-KOHCTPYKTOP 1K. 1a60paTOPHH TEXHHKH H TEXHOJIOTHH JOOBIYH HeDTH

M GOPHOBI C OCTIOKHEHHUAMH B paboTe ckBa:kuH bentHUIINHedTh;

M.M.TAJIAM, 3aBEJYIOLIHI OTAEIOM TEXHHKH H TEXHOJIOTHH JOOBIYH HeTH 1 HccaeJoBaHUA CKBaKMH beTHUIINHedTH

D.L. TRETYAKOV, design engineer (1st gr.), the laboratory of oil production technologies

and mitigation response programs, BeINIPIneft
M.I. GALAY, head of the department of oil production technologies and well survey, BeINIPIneft

HACTOSAIIIEE BPEMs Ha JIOJTIO
TPYAHOU3BIEKAEMBIX ITPUXOIHTCS
43,4% 6a1aHCOBBIX 3a11acOB PYTI

«[TpOU3BOJICTBEHHOE O6'bETUHEHUE «BeTIOPYCHEDTH».

N3 Hux 60osee 90% NPUXOAUTCS HA 3AJIEKNU
C HU3KOIIPOHHUI[AEMBIMH KAPOOHATHBIMU
KOJIJIEKTOPAMU. Pa3paboTKa OTAENBHBIX 3aJIEXKEN
OCJIOXKHSETCS 3HAYUTEIBbHON HEOJHOPOJHOCTBIO
KOJIJIEKTOPA. B TAKUX YCJIOBUAX OypEHUE
MHOT034060MHBIX CKBAXKUH HE TOJIBKO IPUBOJUT
K YBEJIMYEHUIO 30HBI IPEHUPOBAHUS CKBA’KHUHEI,
HO U MOBBIIIAET BEPOSTHOCTD BCKPBITUSA IJIACTA HA
Y4YACTKE C JIYYIIUMHU KOJIJIEKTOPCKUMH CBOUCTBAMU.
J1711 HUBKOIIPOHUIIAEMBIX KOJLJIEKTOPOB
HEOOXOJUMO NPOBEACHUE PAOOT IO OYUCTKE
NPU3A00UHOI 30HBI U UHTEHCU(PUKALTUN TPUTOKA
IPU OCBOEHUH CKBAKUHBI U3 OypeHus. B aTux
YCJIOBUAX OJJHUM M3 OCHOBHBIX KDUTEPHEB BEIOOPA
KOHCTPYKIITMU MHOTI'03260MHON CKBAKUHBI SIBJISICTCS
BO3MOXXHOCTb U30UPATENBHOIO BXO/JA B KAXK/IBI U3
NPOOYPEHHBIX CTBOJIOB.
W 3BeCTHBIE TEXHOJIOTUU U36MPATETBHOIO
BXO/1a B GOKOBOU CTBOJI IIPEYCMATPUBAIOT
BKJIIOUEHHE B COCTAB KOHCTPYKIIUH CKBAXKUHBI
JOTIOMTHUTEBHBIX 3JIEMEHTOB U OCYIIECTBUMBI B
MHOT03260MHBIX CKBA)KUHAX, HAYUHAA C TPETHETO
ypoOBH# IO Knaccudpuranuu TAML. Kpome Toro,
TpebyeTCsi IPUMEHEHNE OOCAJHBIX KOJIOHH
Ha 1-2 Tunopasmepa O0JIbIIE 110 CPABHEHUIO
CO CKBAKHUHOI, HE 00J1a1AI0IIEH CHCTEMOU
n36UpaATEIBHON JOCTABKH HHCTPyMeHTA. Kak
CIEACTBUE, 3HAUUTENBHO BBIPACTAIOT 3ATPATHI
Ha CTPOUTENBCTBO CKBAKUHBL IIpuMeHeHne
MHOI'03260MHON CKBAKHHBI JJ151 pa3paboTKU
3aJIEKU C HU3KOIIPOHUILIAEMBIM KOJIJIEKTOPOM
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reserves fall at hard-to-recover reserves. More

than 90% of the latter are situated in low-
permeability carbonate reservoirs. Development of some
reserves is complicated by significant heterogeneity of
reservoir. Under such conditions drilling of downhole
splitters not only leads to enlargement of well drainage
area, but also allows to increase the probability of drilling
in the formation with better porosity and permeability
properties.

For low-permeability reservoirs it is necessary to
perform bottomhole treatments and flow stimulation
operations right after the drilling operation. Under
these conditions one of the main criteria for choosing
the geometry of downhole splitter is the possibility of
selective entry into each of the drilled lateral holes.

Known technologies of selective entrance into lateral
holes necessitate the application of additional elements
during well construction. They can be realized in TAML
Level 3 (or higher) downhole splitters. Besides, one needs
to use casing strings of bigger diameter in comparison
with those used in wells, which don’t have the system
of selective conveyance of downhole tools. As a result,
the cost of well construction substantially increases.
Application of downhole splitter for development of
reserves situated in low-permeability formation turns to
be economically unvaible.

To solve the task of choosing a simple and effective
method of selective conveyance of downhole tools into
lateral holes of downhole splitter we suggested
the design of coiled tubing orientation device (patents
#2355862 and #2398949 of Russian Federation).

The technology of performing operations in later holes
of downhole splitters with utilization of coiled tubing
orientation device allows to reliably isolate treated lateral

t present time 43.4% of RUP PO Belorusneft’s




CTAaHOBHUTCS 3KOHOMHUYECKH HEIEJIECOOOPA3HO.

Jl1s1 penienus 3244491 IPOCTOro ¥ 3(PPEKTUBHOTO
Coco6a U36MPaATENBLHON JOCTABKU HHCTPYMEHTA
B HOKOBOU CTBOJI MHOT'O3200MHOM CKBA’KMHBI ObLIA
OPEMIOKEHA KOHCTPYKIIUS MEXAHU3MA OPUEHTALIH
UOKOM TPYOHI (TaTeHTH PO Ne 2355862 u
Ne 2398949).

TexHONOrus NPOBEAEHU PA6OT B GOKOBOM
CTBOJIE MHOT'O3200MHOU CKBAXKUHBI C MEXAHU3MOM
OPHUEHTALIUH THOKOH TPYObI HIO3BOJIAET HAIEKHO
U30JIUPOBATb OOPA6ATHIBAEMBIT OOKOBOI CTBOJI
U NPAKTUYECKU HE UMEET OTPAHUYEHUI 1O
KOHCTPYKIJUH CKBAKUHBL ENMHCTBEHHOE YCIOBHE:
IKCILIyaTAIIMOHHA KOJIOHHA CKBA’KWUHBI HA YYaCTKE
OT BXO/Id B HYDKHUE OOKOBOI CTBOJI JIO YCThSI
CKBaKWHBI IOJIKHA ObITh HEe MeHee 146 M. TTopsaok
paboT C MEXAaHU3MOM OPUEHTAIINU F'HOKON TPYOBI
BKJIIOYAET CJIEAYIONIUE STATBL:

1. TeodusnyueCcKue UCCIETOBAHMS IO ONPEACTICHUIO

IJIYOWHBI 3aPE3KU OOKOBOTI'O CTBOJA

(Ipu HEOOGXOAUMOCTN).

2. CIIyCK KOMITOHOBKM O/I3€MHOI'O O60PYJOBAHUA
(pucyHOK 12) mogbeMHUKOM TUIIA A-50.

3. IIpuBA3KA HONOXKEHU OTKIOHAIOLIETO KIIMHA
OTHOCHUTEIBHO 0OPA0aTHIBAEMOI'O HOKOBOT'O
CTBOJIA CKBAXKUHBI X U301 OOKOBOTO CTBOJIA
OT HMIKEJIEXKAIIETO U BBIIIETIEKAIIETO YIACTKOB

CKBAKMHBI C IOMOIIBIO NAKEPHOI'O OGOPYAOBAHUS.

4. MOHTAaX KOJITIOOMHI'OBOY YCTAHOBKHU U CITYCK

I'UOKOI TPYOBI 1O T7TyOMHBI OTKJIOHSIIOIIETO KJANHA.

ITpOM3BOANTCA OPUEHTUPOBAHUE OTKIOHSAIOMIETO
KJIMHA OTHOCUTEJIILHO OKHA OOKOBOT'O CTBOJIA.
ITocsie uero rubkast Tpy6a ojaeTcss B GOKOBOMI
CTBOJL
5.TIpoBeneHre HEOOXOAUMOI'O KOMIIJIEKCA paboT
B 6GOKOBOM CTBOJIE (MHTEHCU(PUKAIUS IPUTOKA,
OrpaHHUYEHHE BOAOIIPHUTOKA, OCBOEHHUE IIACTOB,
nposeaeHue I'MC).
6. TTorbeM r'ubKOIM TPYOBI U IEMOHTAK
KOJITIOOMHI'OBOH YCTAHOBKH.
7. 3BnedyeHre KOMIIOHOBKH ITOJI3EMHOI'O
060pyAOBAHUS ITIOJbEMHHUKOM TUIIA A-50.
OCOBEHHOCTBIO TEXHOJIOIMH ABJIAECTCA
HEOOXOAMMOCTD IIPUBJIEYEHUA /15 CITYCKA
KOMITOHOBKH ITO/I3EMHOI'O OOOPYZOBAHUS C
MEXAHHU3MOM OPUEHTALIUN ITMOKOH TPYyObI
MO/bEMHUKA THTIA A-50 ¥ KOTTIOOGMHIOBOH YCTAHOBKY,
4 TAKIKE OIPAHUYCHUE I'a6APUTA CITYCKAEMOI'O
MHCTPYMEHTA TUAMETPOM I'MOKOU TPYODL
I1epCnEKTUBHOCTD UCMOIb30BAHUSA
MHOT03260MHBIX CKBAXKUH JJIS PA3PA6OTKHU
HHU3KOIIPOHHUIAEMOT'O KOJJIEKTOPA, 4 TAKKE
3P PEKTUBHOCTH UCTIOJIb30BAHUS MEXAHU3MA
OPHEHTALUN TMOKON TPYOBLI [J1s IIPOBEACHU PA6OT
B MHOTI'03200MHOM CKBaKMHE OblJ1A IOATBEPKICHA
IIPU OCBOEHUHU CKBAXKMHBI Ne52 Cesepo-

JIOMaHOBHUCKOT'O MECTOPOXKACHHSL. }

technologies

hole and has almost no limitations connected with well

construction. The only stipulation is that the diameter

of production string in a segment between the wellhead

and the place where coiled tubing enters the lateral hole

should be not less than 5-3/4 in. The order of operations
with utilization of coiled tubing orientation device
includes the following stages:

1. Geophysical survey, which will allow to determine the
depth of sidetracking (if necessary).

2. Running of downhole equipment assembly (Figure 1a)
with the help of workover unit (A-50).

3. Orientation of a whipstock towards the treated lateral
hole and isolation of the latter from overlying and
underlying well section with utilization of packer
equipment.

4. Rig up and lowering of the coiled tubing to the depth
of the whipstock. The whipstock is orientated towards
the casing window. Then coiled tubing goes through
the window into the lateral hole.

5. Performing of necessary service operations in
the lateral hole (flow stimulation, water shutoff,
completion, well logging).

6. Running out of hole and rig down.

7. Removing of downhole equipment assembly with the
help of A-50 workover unit.

The technology features the necessity of workover unit
utilization for lowering downhole equipment assembly
with coiled tubing orientation device into the hole, as well
as the requirement for coiled tubing unit to perform the
operations. One should also take into account that the
dimensions of downhole tools are limited by the diameter
of coiled tubing.

The prospects of downhole splitters application for
development of low-permeability reservoir, as well as the
utilization efficiency of coiled tubing orientation device
during lateral holes treatments were confirmed in well
#52 of Severo-Domanovichskoe field.

The drilling of well was completed in October, 2010.
The well has three bottomholes (Level 2 according to
TAML classification). Well geometry is presented on
Figure 1b. Production string (6-5/8 in.) is lowered to the
depth of 8,317 ft. Lateral hole 5212 is drilled out of the
casing string on the depth of 8,196 ft., the bottomhole
is situated on the depth of 9,393 ft. Lateral hole 5213 is
drilled out of the casing string on the depth of 8,258 ft,
the bottomhole is situated on the depth of 9,731 ft. Lateral
hole 52r is drilled from below the production string shoe
to the depth of 9,829 ft.

As one can see from Table 1, thickness of drilled
productive reservoir along hole 52r3 is more than 2 times
bigger than that of hole 52r2. Oil flow rate (openhole
tests) of hole 52r3 is more than 10 times bigger than
of hole 52r. The important thing is that the distance
between bottomholes of outermost lateral holes is only
1310 ft.

Before the well was put on production a set of
operations was performed with utilization of coiled }
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CKBaXMHA4 BBIIIA U3 OypeHUs B OKTAOpe 2010
rozaa. CKBa>KMHA TPEX3a60IHas, 2 yPOBHS IO
Kknaccupuxkanuu TAML (pa3BeTBIEHHE CTBOIOB U3
OOCAKEHHOT'O YYACTKA CKBAKUHBL). KOHCTpyKIIUA
CKBaKMHBI IPEACTABIEHA HA PUCYHKE 16.

DKCIUTyaTaIMOHHASI KOJIOHHA InaMeTpoM 168 MM 24 m?/day.

CIIyIIIEHA HAa NIYOUHY 2535 M. BOKOBOI CTBOJ 5212
326y peH 13 00CaIHON KOJIOHHBI HA INTyOuHE 2498 M,
326011 — 2863 M. BOKOBOI1 CTBOJ 5213 326ypeH U3

06CaAHON KOJIOHHBI HA ITTyOUHE
2517 M, 326081 — 2966 M. CTBOI
521 IpOOYPEH U3-1I0J] 6AIIMaKa
AKCIUIYATAITMOHHOM KOJIOHHBI /IO
[IyGUHBI 2996 M.

Kaxk BugHO 13 Ta0JIULHI 1,
MOIITHOCTB BCKPBITHIX
IIPOAYKTUBHBIX KOJIJIEKTOPOB
10 CTBOJIAM CKBA>KHUHBI
OTINYAETCS OOJIEE UEM B 2 pa3a,
4 1eOUT IPU UCTIBITAHUSIX B
OTKPBITOM CTBOJIE — B 10 pas.
ITpu 3TOM PaCCTOAHHUE MEXKAY
3200MH KPATHUX CTBOJIOB
CKBA)XHUHBI COCTABJISIET BCET'O
400 m.

Ilepen 3a11yCKOM B
AKCIUTYATAIINIO HA CKBAXKUHE
MPOMU3BOJAMINCH PAOOTHI IO
OCBOEHUIO C IPUMEHEHUEM
MEXAHN3M4 OPHUEHTAITUHU
T'UOKOM TPyOBL. Bblla BBIIOJIHEHA

IIPOMBIBKA U KUCJIOTHASI OOPA0OTKA KAXKJOT'O U3
CTBOJIOB CKBaKMHBI B OT/ICJIBHOCTU. 10 pe3ysipraram
OCBOEHUS KO3(PPUIIMEHT IPOJYKTUBHOCTH
CKBAXKUHBI yBestanics ¢ 0,86 10 5,92 (8 6,7 pas3a). Ha
MOMEHT 3aITyCKa B AKCIUIYATAIINIO ICONT CKBAKUHBI

COCTABUII 24 M?/CYT.

Bo Bpemst paboT 110 OCBOECHHIO OBIJIN IPOBE/ICHBI
UCCJIENOBAHUS 1O ONIPEAETIEHUIO TPOAYKTUBHBIX
UHTEPBAJIOB CTBOJIA CKBAXKUHBI 521 C YITIOM
HAaKJIOHA 10 80° C TOMOIIBIO aBTOHOMHOT'O TPUO0PA,

CITyCKa€MOTI'O Ha THOKO! TPyoOeE.

DAKTUYECKUE 3ATPATHI HA CTPOUTEIBCTBO U
OCBOEHHUE TPEX3A00MHON CKBAKUHBI Ne 52 CeBepo-
JOMaHOBUYCKOTO MECTOPOXK/IEHUA BCETO B 1,7 pasa
N PEBBICUIIN 3ATPATHI HA CTPOUTENBCTBO U OCBOEHHE

OJIHOCTBOJIbHOM CKBAKHHBI.

B 2010 rogy paboThl IO OIIUCAHHON TEXHOJIOT MU
OBbLIIN TIPOBE/ICHBI TAKXKE HA CKBAXKUHE Ne 289
Peunnikoro mectopoxaennsa. CKBa)KMHA
JIByx3a60rHas, 1 ypoBHS N0 Kiaaccupuranuu TAML
(pPa3BETBIIEHUE CTBOJIOB U3 HEOOCAXKEHOI'O yYaCTKA
CKBAXKHHBI). KOHCTpYyKI M CKBAKMHBI Ne 289

Ta6auya 1 - I'eo1020-mexHusecKue XapaKxmePucmurKu

Table 1 — Geological-and-technical data

tubing orientation device. In each of the lateral holes
cleanout and acid treatment operations were performed.
As a result of these operations, well productivity factor
increased from 0.86 to 592 (by 6.7 times). At the time
when the well was put on production its flow rate was

During stimulation operations we also performed
geophysical survey in order to determine production
intervals of the lateral hole 52 r with inclination up to 80°.

Cmeos ckeaxcunwt / Lateral hole

Oil flow rate (openbole tests), m>/day

Hapamemp
Data item

52r 52r2 52r3
TIPOMANCEHHOCHID OMKPLLINOZ0 CINBON, M 461 364 448
The length of openbole, ft 1,512 1,194 1470
Koopouramst 3a605 OMHOCUMENBHO YCIbS, M ‘ __626]7;92,0 _45 Z’l 9_215 _5_ ? %)2474
Bottombhole coordinates with respect to the wellbead, ft 295 377 399
Marcumanorolil Y2071 HAKAOHA
Maximum inclination 903 SOZ 813
Mougrocmo npooyKmueHo20 KOANeKmopa, m
Thickness of productive reservoir, ft
- 10 BepMuUKaNU 99 83 17.8
-vertical 325 272 584
- N0 CMBOJ) 53,3 32,1 83,1
- along hole 175 105 273

3

Jlebum cmeona npu UCNuiMaHusx 6 OMKPuLNoM CIME0Je, M>/Cym 111 255 14,15

The survey was performed with the help of coiled tubing
conveyed self-contained device.
Actual costs associated with construction and
completion of well #52 of Severo-Domanovichskoe field
were just 1.7 times higher in comparison with the costs

of construction and completion of a monobore well.

In 2010 operations according to the above-mentioned
technology were performed in well #289 of Rechitskoe
field. The well has two bottomholes (Level 1 according to
TAML classification). Geometry of well #289 of Rechitskoe
field is presented on Figure 1c. Production string
(6-5/8 in.) is lowered to the depth of 7,480 ft. Openhole
289r is drilled from below the productions string shoe
to the depth of 7,362 ft. In the interval between 7,552
and 7,559 ft. underreaming of wellbore was performed.

Out of the enlarged hole we drilled openhole 28912

Peun1ikoro MECTOPOK/ACHUS IPEACTABICHA lateral hole.

H4 PUCYHKE 1B. DKCIUIyaTAlJMOHHASA KOJIOHHA
auaMeTpom 168 MM cryieHa Ha rry6uay 2280 .
H3-ntog 6anmmMaKa sKCIUIyaTAIUOHHON KOJIOHHBI
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to the depth of 7,880 ft.

A set of flow stimulation operations was performed
in well #289. With the help of orientation device we
channeled coiled tubing into the lateral hole, which
allowed to perform cleanout, hydrochloric bath and
directional hydrochloric treatment operations in the

As a result of performed operations flow rate of well
#289 increased almost twofold. The effect of performed
operations is preserved.




technologies

IPOOYPEH OTKPBITHII CTBOJ
289r 10 TIyOUHBI 2244 M.
B unTepsane 2302..2304 m Iaxep ¢ onopoti
Ha 3a001i !
BBIIIOJIHEHO PACIIUPEHNE Packerwith ~—___|
CTBOJIA CKBAKUHBI, U3 bottombole seat
boxosoti cmeos
KOTOPOTO NPO6ypeEH 5212,3a601i 2863 m
OTKPBITBIN CTBOJ 28912 110 Lateral bole 52r2,
b 393 1.
TTyGUHBL 2402 M. Mexanan bottombole 9,393 ft.
Ha CKBAKUHE opuernmauu 2uOKoli
mpyooL ;
MPOU3BOAMINCE PAOOTHI Coiled tubing ;
M0 UHTEHCUPUKATTII orientation device
HHE
npuTOKA. C TOMOIIBIO AN
MCXaHHU3Md OPUCHTAIINH Omrnonaouguil Ey
OBLIO OCYIHCCTBIICHOU Whipstock |
HaNpPaBJIEHHE THOKONU i DKCRAYamanuONHAR
TPy6bI B GOKOBOH CTBOJ ‘I KonomHa 168 mm,
B oawmarx 2280 m
CKBaKHUHBI, YTO ITO3BOJIHUJIO BOKOBOLI CIEON P Production string
NPOU3BECTU IIPOMBIBKY, Lateral hole E‘ (6-5/8 in), shoe 7480 ft.
COJISTHOKHCTIOTHYIO \ .L:
BAHHY M HATIPABJICHHYIO &
COJIAHOKHUCJIOTHYIO
00pabOTKY OOKOBOT'O CTBOJIA. Bogmf% cggswl 5213,
3aoou M
ITo pesynbraTam paboT Ha Lateral hole 5213,
CKBakuHE Ne 289 Peuyn11Koro bottomhole 9,403 ft.
MECTOPOXKAECHUS ObLIO
Tlaxep c onopotii
MOJIY4YE€HO yBEJIMYEHUE Ha Kooy SO
peoura Hedtu B 1,9 pasza. Packer with 22 ’
> - Hinm HiG DKCNNYAMayUOHHASA 44m
production string N 2Q0)
DPPEKT OT TPOBEAEHHBIX seat Konorna 168 mm, openhole 2891,
6 : oawmar 2535 m bottombole 7,362 ft.
padoT NPOAOIKACTCAL. Production string
(6-5/8in,),shoe 8,317 ft.
3AKJ/IIOYEHUE OCHOBHOLGZ gmsaﬂ 52r, - g;ngoo; 22 509275;1
3a601i 2866 m Motherbore 52r, Ry
IIpoBeieHHBIE PAOOTHI bottombole 0403 ﬁ | Y8 Zpte;zbo}l(—, 77)(5 7957; i),() ’
MOKA3aJI1, YTO OCBOECHHUE ottombole 7,880 f.
KAXX/JIOT'O U3 IIPOOYPEHHBIX
CTBOJIOB MHOI'OCTBOIBHOL Pucynox 1 — Cxema KOMROHOGKU NOO3EMHOZO 000PDYO0BAHUA CMEXAHUIMOM
opuenmavuu 2uOKOU mpyost
CKBAa’XVHBI B OTAC/IBPHOCTHU g) 067,{4”12 8110 KOMNOHOBKLL
HO3BOJISIET CYIIECTBEHHO 0) KorcmpyKuua ckeaxcurvt Ne 52 Ceeepo-Zlomanosudcro20 MecmopOoscoeHius Co CYueHHoL

KOMNOHOBKOLL 07151 OCBOCHUSL CINBOJA 5213,
TIOBBICUTD JEOMT CKBAKUHEBL  6) KOMCINDYKULL CKEANCUHBL NG 289 Peuuiio20 MECmopoicoeniis o CRyuenHoLl KOM1noHo6KoLi

KOHCTPYKITUSA MEXAHU3MA 015 0CBOCHUS CBONA 2897.

OPUEHTAIIUH ¥ IPHHITATT Figure 1 - Design of downbole equipment assembly with coiled tubing orientation device
a) general view of the assembly;
€ro pabOThI HE IPUBA3AH b) §eomet7y of well #52 of Severo-Domanovichskoe field with lowered assembly for completion of
K OIIPE/IeIEHHOM ateral bole 5213;
o) geometry of well #289 of Rechitskoe field with lowered assembly for completion of openhbole 289r.
KOHCTPYKIIUH CKBA>KMHBI U
MOJKET OBIThb UCIIOJIb30BAH CONCLUSION
H4 MHOT'OCTBOJIBHBIX CKBA)KUHAX JIIOOOHU Performed operations showed that individual completion
KOHCTPYKILMH. of each drilled hole of multilateral well allows to
PazgpaboTaHHBIE TEXHOJIOTUS U OO0PYAOBAHUE significantly increase well flow rate.
OPUEHTHUPOBAHUS TMOKOU TPYOBI B OOKOBOM Design of the orientation device and its operating
CTBOJI MHOI'O3200MHO CKBAKUHBI ITIO3BOJIAET: principle does not depend on a specific well geometry and
* BBIIIOJIHSITDH CEJIEKTUBHYIO OOPAOOTKY can be used in multilateral wells of any design.
33JIaHHOT'O CTBOJIA MHOT'O3200MHON Developed technology and coiled tubing orientation
CKBAKUHBI, equipment allow to:
* 3(pPEKTUBHO IPUMEHSITH MHOI'O3A00MHBIC * perform selective treatment of a given lateral hole in any
CKBAXXKUHBI 1 1 2 YPOBHEH 110 KJIACCU(PUKALIUHU downhole splitter;
TAML j17151 pa3paboOTKU 3aJIEKEH C « effectively use TAML Level 1-2 downhole splitters for the
HU3KOIIPOHUIIAEMBIMU KOJUIEKTOPAMU. © development of reserves in low-permeability formations. ©

Ne 1 (039) Mapr /March 2012 29



ITPAKTHKA: CJIOBO 3dKA39HUKY

DKCKJIIO3UBHBIHN CE
/I YHUKAJIBHOT'O
MECTOPOKICHUA

Exclusive Serv
for the Unique

Koppecnonoernm «BK» 6eceoyem c LI ADOPAXMAHOBBIM, 2J1. CREUUATIUCITIOM NOBLIULEHUS
nPOU3BOOUMEILHOCIU DE3eP8Yapa Ut 2€071020-1MEeXHUUECKUX MEPONDUANIULL

(VIIIIP u I'TM) 3AO <Banrxopregdmuo».

CTT reporter is talking to Sh. G. Abdrakbmanov, chief specialist for productivity improvement
of reservoir and geo-technical activities (UPPR and GTM) of JSC Vankornefi.

Bpems xkoxrrroomHra: lllamuas FanTy/uioBud,
B KAKHUX KJIUMATHIECKHUX U I'€OJIOTHIECKHUX
YCIOBHAX padoTaeT Bama kommaumusa?

ITamuas AGapaxMaHOB: MECTOPOXK/CHUE,
KOTOPOE MBI Pa3pabaThIBAEM, HAXOIUTCS B
OYEHD CJIOKHBIX KJTUMATUYECKUX YCJIOBUSAX.
TPyAHOCTH CBA3AHBI IPEXK/IE BCETO C HU3KUMU
TEMIEPATYPAMHU B TEUEHUE OOJIBIIEN YACTU T'O/14,
poxonAamumu 10 — 50 °C B sHBApE, HATMYHUEM BEYHOU
MepP3n0THL E1ie onH (PaKTOp, YCIOKHAIOMNNI
CTPOUTENBCTBO U PA3PAOOTKY MECTOPOXK/ICHUST:
JIOCTABKa HEOOXOAUMOT'O O60PYAOBAHUSA 3ABUCUT
OT HABUT'AIIMU U 3UMHUX JJOPOT, TAK HA3bIBAEMOT'O
3UMHHMKA, IIPHA TOM Ha CAMOM MECTOPOXKACHHUH
UHQPACTPYKTYPA B HACTOSIIIECE BPEMS JOCTATOUHO
PAa3BUTA, YEMY HAIIIA KOMITAHUS VACISET OOIBIIOE
BHUMAaHUE.

T'eonoruyeckue yClaoBUs TAKKE HENPOCTHIE,
TIOCKOJIBKY COIVIACHO I'€OJIOTUYECKOMY PA3PE3Y,
0 OO'BEKTAM PA3PAOOTKU IIPUCYTCTBYET B
KYIIOJIbHOI YaCTH I'A30BbII IVIACT, 4 HUXKE
HEMTEHACHIIEHHOI'O OO'bEKTA, HO OJINKE K KPAEBOU
06JIACTH MECTOPOXK/CHUSI BBIJEISIETCS HAJTNYNUE
BOJJOHOCHOI'O TOPU30HTA. BCe 3TO NpUBOJUT K
ONPEAEICHHBIM ITPOOGJIEMAM IIPU AKCILITYATAIUNU
CKB2)KHH U, COOTBETCTBEHHO, PEKUM PAOOTHI KAXKJ0M
CKBa)KMHBI BBIOUPACTCS MHAUBH/IYAJIBHO, YYUTHIBAS
OCOOEHHOCTH €€ I'€OJIOTMUYECKOIO CTPOEHUS H,
K4aK CJIEICTBHUE, YCJIOKHSIETCSI Pa3pad0TKa BCETO
MECTOPOXKECHUSL.

BK: Kakort HedpTecepBHUC IJIsI CTOIb CIOZKHBIX
YCJIOBHH HY>KEH IIPEK/IE BCEro?

III.A.: [IJ11 r€OJIOTUYECKON CITyKObI CAMBI
OOJBIION O6'BEM CEPBUCHBIX PAOOT — 3TO
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Coiled Tubing Times: In what climatic and
geological conditions does your company
work?

Shamil Abdrakhmanov: The deposit we
developing now, is located in very hard climatic
conditions. Hardship is related first of all to low
temperatures reaching —50 °C in January, permafrost.
One more factor complicating construction and
development of the deposit: delivery of the required
equipment depends on navigation and winter roads,
so-called zimnik, however at the present moment the
infrastructure of the deposit is quite developed and
our company pays great attention to this.

The geological conditions are not simple too,
because according to geological section by the
volumes of development there is a gas reservoir in
the dome part and lower oil-saturated object but
closer to the edge section the deposit there is a water-



Oonoepemennsie paoomot ha KIT
Simultaneous operations on control centre

reo(pU3NYECKUE U THAPOANHAMUYECKHE
UCCIIENOBAHUS, /11 KOTOPBIX, COOTBETCTBEHHO,
TPEOYIOTCS CAMBIE COBPEMEHHBIE TEO(PUBNUECKHIE
OPUOOPHI M CPEACTBA UX JOCTABKU B 3aJAHHBIN
MHTEPBAJ C Y4ETOM OCOOEHHOCTEN I€0JIOTMUECKOIO
CTPOEHMSA U TPAEKTOPUHU CKBAKUH. XOUETCS
MHOJYEPKHYTD, YTO HAIIE MECTOPOXK/ICHUE
B IUIAHE Pa3pabOTKU U IKCILITYATALIUNA
YHUKAJIbHOE, €IMHCTBEHHOE B Poccun.
Pa3paboTka MECTOPOXKACHUS OCYIIECTBISACTCS
TOPU3OHTAIBHBIMUA CKBA)KMHAMHU C JIJTMHON
T'OPHU30HTAIBHOrO CTBOIA 1000 M, IIpH 3TOM 11O
OOBEKTAM:
o AK-TII-VII — 6I04HO-KBAJIpATHASI CUCTEMA;
o CH-IX — m36upaTebHas PAIUAIbHAS CUCTEMA;
e Hx-I, HX-III-IV — psaanas cucrema.
T'OpH30HTAJIbHBIN yY4ACTOK CKBAXKUHBI IIPEICTABIEH
IIEJIEBBIM (DUJIBTPOM, 4 OCHOBHOIT CTBOJI CKBAXKUH
HMEET AOCTATOYHO CIOXKHYIO TPAEKTOPHIO. M Takne
CKBA)KUHBI HY’KHO HCCJIEIOBATH! Ham ciiejoBaio
BBIOPATB, C MOMOIIIBIO KAKUX IIPHOOPOB MPOBOJUTH
UCCIEJOBAHUS, KAKUM OO6PA30M OCYIIECTBIIATD UX
JIOCTABKY B 33/IAHHBIN UHTEPBAJI NUCCIIENOBAHNH,
HE NMPUOETas K NIYIMEHNUIO CKBAKUHBL, HE JJOITyCKas
HEPTErA30IPOABICHUSA. YeThIPE rOfja Ha3ak, KOrna
MBI IPUCTYITUJINA K TAKUM PA00TaM, HA POCCUMCKOM
PBIHKE ITOAOOHBIE UCCIEAOBAHUA C yYETOM
TEXHUYECKOT'O U T€OJIOTUYECKOT'O CTPOEHM A CKBAXKUH,
OCOOEHHOCTH UX PAOOTHI HUKTO HE IIPOBOAMIL
i1 onipenenenns TEKymen U NEPCIEKTUBHON
IKCIUTYATAIIMH CKBA’KUHBI, OLIEHKU €€ IOTEHIINAJIA,
OCYIIECTBJIEHUSI MOHUTOPHUHIA JOOBIYU HE(PTU U
ra3a HaM Ba>KHO ObUIO IOJTYYHUTb HH(POPMAIUIO, KAK
C TAKUMU T'€OJIOTO-TEXHUYECKUMU OCOOEHHOCTAMU }

practice: word to customer

bearing level. All this leads to some problems of well
operations and due to this fact the operational mode
for each well is chosen individually, considering its
geological features, but as a result the development of
the whole deposit gets more complex.

CTT: What oil service is the most required for
such conditions?

Sh. A.: For geological service the biggest volume
of service operations belongs to the geophysical and
hydrodynamic explorations, which naturally require
the most advanced geophysical devices and means
of their delivery to the given interval considering
geological formation and trajectory of wells. I'd like to
emphasize that in terms of development our deposit
the unique and only one in Russia. The development of
well is performed with horizontal well with length of
horizontal hole 1000 m, herewith by objects:
* Sx-III-VII — block-square system,
* CI-IX — selective radial system;
* Hx-I, HX-III-IV — drive-line system.

A horizontal area of the well is represented with
slot filter and the main hole of the wells has rather
complicated trajectory. And these wells must be
explored! We have to select tools for exploration,
find ways for their delivery in the given interval of
exploration without well killing operation, preventing
showings of oil and gas. Four years ago when we
started to these works, considering technical and
geological formation of wells nobody performed
such explorations in the Russian market. In order to
determine current and perspective operation of the
well, estimate its potential, perform monitoring of
oil and gas production we badly needed information }
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CKBAXXUHA U IUIACT PabOTAIOT, U, COOTBETCTBEHHO,
HEOOXOAMMO ObLIO CHPOTHO3UPOBATH IKCILTYATALIHIO
MECTOPOXKACHUS C YIETOM PAO6OTHI KAXKJOM
CKBAXUHBL, IOITYCTUMBIE PEKUMBL, IEIPECCUN,
penpeccun. BOT moueMy CI0:KHO 6bLIO IEPEOLIEHUTD
BAXKHOCTb T€O(PUBNUECKUX U TUPOJUHAMUYECKUX
pa6oT! HO OCHOBHBIM BOIIPOCOM CTaJI, KOHEYHO,
CoCcO6 JOCTABKU IPUOOPOB B 33JAHHBIN HHTEPBAJI
CKBAXUHBL B pe3yibraTe MOHUTOPUHI'A UCCJICHOBAHU,
IPOBOJAIINUXCS KaK B Poccuu, Tak U 32 pybexoM, ObLI
BBIOPAH /151 PEHIEHU TTOCTABJICHHO 33/Ja4U OJIUH U3
CaMBIX OIITUMAJIbHBIX METOZOB, OOIAJAIOITUH PASOM
MNPEUMYIIECTB MEPEJ, BCEMU OCTAIBHBIMHU — JJOCTABKA
IPpUO6OPOB C TOMOIIBIO KOJTIOOUMHI'OBOH YCTAHOBKH U
CKBXKUHHOT'O TPAKTOPA.

BK: Kak BBIOUPAJICA IIOAPSTIHUK TJI5L
BBITIOJTHEHHU S 3TUX Pa6bOT?

III.A.: B KOMIIAHWY NOAPATUYUK BEIOUPAETCA B
COOTBETCTBUH C JJEUCTBYIOIMNM 3aKOHOAATEIbCTBOM U
PEIrNMaMEHTHUPYIOINMHU JOKYMEHTAMH, CTAHAAPTAMU,
U, COOTBETCTBEHHO, IPOBOJUTCS KOHKYPCHBII
OTOOP HA OCHOBE TEH/EPHBIX MEPONPUATHI. [1pn
3TOM K BBIOODY HNOJAPASHON OPraHU3AI U [T
TAKHUX PAOOT MBI ITOAXOUIN OYE€HD TIIATEIBHO.

Bb1110 C(POPMHUPOBAHO OOHTUPHOE TEXHUYECKOE
33JJaHUE, B KOTOPOM MBI YKA3aJIM YCJIOBUSA, IIPU
KOTOPBIX 6Y/1yT IPOBOJUTHCS PAOOTHL: 1ABJICHUS,
PEXUMBI PA6OT CKBA’KHMHBI, HEITPOCTOE JIJIA
MPOU3BOJICTBA PACIIOJIOKEHNE MECTOPOKIAECHUA

B IUTAHE KJIMMATa, 4 TAKXKE TO, YTO B IIPOLIECCE

paboT HEOOXOAUMO COXPAHUTD U HE YXYIIUTD
KOJIJIEKTOPCKME CBOMCTBA U T.1. ITO pesynbraram
TEH/IEPA K Pa60TaAM NPUCTYIIUIA KOMITAHUA

Trican Well Service. TIpuOOpPBI IPENCTABIAIN: U3
YMCJIA THOCTPAHHBIX KOMIAaHUN <« IImoMbepxe»,

an3 poccuuckux — OAO «bamrHedTereo(PrusnKa»,
3AO ITI'O «TromeHnbnpoMreodusnkar. M yxe B
JAJIbHEMIIEM /11 IIPOU3BOACTBA NCCIEIOBAHUN

OBLIIN 32JJCFICTBOBAHBI KOJITIOOMHI'OBAS YCTAHOBKA,

4 TAKKE CKBAXKUHHBIN TpakTop prpmsel Welltec. B
pE3yIbTATE MOIYIUJICA O4E€HD ITIOJOTBOPHBIN OOMEH
OIIBITOM U IJIOAOTBOPHOE COTPYAHUYECTBO MEXKTY
OTEYECTBEHHBIMU 1 MEXKAYHAPOJHBIMU KOMITAHUAMH.
U, camoe 171aBHOE, OBLI PELIEH OIIPE/ICICHHBIN CIIEKTD
33/144 B IUTAHE UCCJIEJOBAHUA CKBAKWH HA IIPEJMET
UCTOYHUKA ITOCTYIJIEHNA I'a3d, BOABL, IIPOPUIIA
MPUTOKA, MPUEMUCTOCTH, TEXHUYECKOI'O COCTOAHUA
CKBAXUHEL B niporiecce paboT 6bL1a IIPOBEEHA
MOJIEPHU3ALIMA KAK THOKOI TPYOBI IO/, HAIIIU YCIOBHS,
TaK 1 reO(PU3NUECKUX ITPHOOPOB.

BK: B ueM 3aKJII09aJ1aCh 3TA MOAEPHHU3AIHA?

ITI.A.: Ha BAHKOPCKOM MECTOPOK/ICHUH, KAK 51
Y2KE TOBOPUJI PAHEE, CJIOXKHAS TPACKTOPUS CKBAXKUH.
Korza TOJIbKO IPUCTYIIUIIN K pad0oTaM, y HAC 4aACTO
CJIYy4YaJIOCh HETOXOXKICHUE THOKOI TPYOBI /10
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FHCCTHKTTWS
Well logging with CT TWS

about geological and technical features of well and
bed. In compliance with this we had to forecast
operation of the deposit considering work of each
well, permissible modes, depressions, repressions.
That’s why an importance of geophysical and
hydrodynamic activities could be scarcely
overestimated. But the basic issue became delivery
of the devices into the given well interval. As a result
of research monitoring performed as in Russia so
abroad the most optimal method having a series of
advantages to others was selected for solution of this
task — delivery of tools with a CT unit and downhole
tractor.

CTT: How did you select a contractor
for these works?

Sh. A.: A contractor of the company is selected in
accordance with effective legislation and regulations,
standards and respectively a competition based on
tender activities is held. Actually we looked for a
contractor company for these works very carefully.

A vast performance and specification was formed
where we stipulated conditions for the works:
pressure, operational modes of well, complicated
climatic location of the deposit, also a requirement
for preservation of collector qualities without their
deterioration, etc. By tender results Trican Well
Service started operations. The devices were provided
as by foreign companies such as Schlumberger, so the
Russian ones — JSC Bashneftegeofizika,

JSCPGO Tyumenpromgeofizika. Later on, a coiled
tubing unit and downhole tractor from Welltec
company were brought for further exploration. As

a result we got very fruitful exchange of experience
and cooperation between international and domestic
companies. The most important thing was that a
certain spectrum of tasks for exploration of gas, water



Ilepeo nauanom paoom
Before start of operations

33/JaHHOI INIYOHUHBI, XOTS IO NPEJBAPUTEIbHBIM
pacyeTaM COIIACHO JU3AMHY pabOT BCE AOJIKHO OBLIO
OPOXOIUTH 6€3 OC/Io)kHEHUN. KoMmmanus Trican

Well Service yaenuna 3Tou NpooaeMe JOCTATOYHO
CEPBE3HOE BHUMAHUE U IPOBEJIA MOJEPHU3AIUIO
T'HKT — ona cTasna ¢ pa3nuyuHbIMU JUAMETPAMU,
JIOTIOJIHUTE/IBHBIMU HACAJKAMHU. TaKKe IPUMEHSINCH
WHTUOHUTOPBI TPOTUB «3anunanus» 'HKT, uto
MPUBEJIO K YIYYIIEHUIO KAYECTBA.

BK: A reo(hbH3HIECKYIO ANINIAPATYPY
IPHUIILIOCH ITPUCIIOCAOTIHBATH K KOHKPETHBIM
YCIOBHAM?

II.A.: [1a, KOHEYHO, reO(pU3NYECKUE OPTaHUBAIUH,
BBITTIOJTHAIOIIIC YCIIYI‘I/I I10 UCCJIIEJOBAHUAM

HAIITA CITPABKA

practice: word to customer

penetration into the wells, influx profile, injection
capacity and technical condition of well was solved.
In the course of works an updating of coiled tubing
and geophysical devices for our conditions

was done.

CTT: What was the meaning of this updating?

Sh. A.: As I've said before Vankor deposit has
complicated trajectory of wells. When we just started
the works, we often saw that the coiled tubing could
not reach the given depth, although according to
preliminary calculations and design everything had
to be just perfect. Well Service company paid quite
serious attention to this problem and performed
updating of CT, giving it various diameters, additional }

3A0 «BAHKOPHE®Tb» peanusyeT NpoeKkT pa3paboTkn BaHkopckoro HeTerasoBoro MECTOPOXAEHUS — KPYMHENLLEFO
N3 MeCTOPOXAEHMUI, OTKPbITbIX M BBEAEHHbBIX B 3KCMyaTaLumio B Poccum 3a nocnegHune agBafuath NaTb neT. laHHoe
MeCTOPOXAEHMNE PacrnofioXXeHo Ha ceBepe BocTouHo Cnbupum B TypyxaHcKom parioHe KpacHosipckoro kpas B 142 Km oT
ropopa Wrapka. Ero nnowagb coctaBnsiet 447 kB. KM. [poMblwwneHHas gobbliya Ha BaHKOPCKOM MecTopoXAeHUU Havanach
B uione 2009 roga. OdbuumanbHas LepeMoHUs BBOAa MECTOPOXAEHUS B IKCMNIyaTaumio coctoanack 21 aBrycta 2009 ropa.

Jloka3aHHble 3anacbl yrneBogoponos 3A0 «BaHkopHedTb» (no knaccudukaumm PRMS, DeGolyer & MacNaughton)

cocTtansitoT 1603 MnH 6app.

3AO «BaHkopHedTb» ABNAETCH AOYEPHUM NPeanpuUaTMeM KOMNaHum «PocHeTb».

Mo maTtepuanam cavita www.rosneft.ru

OUR REFERENCE

JSC Vankorneft realizes development of Vankor oil and gas field — the biggest of the deposits opened and set in operation
in Russia within last 25 years. The deposit is located in the North of Eastern Siberia in Turukhansk region of Krasnoyarsk Krai
142 km from the city of Igarka. Its area is 447 sq. km. The industrial production in Vankor deposit started in July of 2009.

The official inauguration took place on August 21, 2009.

The proved reserves of hydrocarbons of JSC Vankorneft (PRMS classification, DeGolyer & MacNaughton are 1 603 min. barr.

JSC Vankorneft is a subsidiary of Rosneft.
According to www.rosneft.ru
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CKBAKHH, TAKKE JIOJIPKHBI OBLITN
COBEPIIEHCTBOBATH CBOU IIPUOOPHI,
TAK KaK CTAHAAPTHBIA KOMIIJIEKC
IPUOOPOB, TAKOU KaK «ATaT-42K»,

«PLT>, HE TO3BOJISI B IOJTHOM MEPE
OLIEHUTB NPUTOK CKBAXKUHBI, DEITUTD
MOCTABJIEHHYIO 33/1a4Y, TOYHEE
CKa34Th, ONPEJENATh COCTAB IPUTOKA,
MCTOYHUK NOCTYIVIEHUS BOAHI,

He(TH, T'a34, KOI7IA U3 IIJIACTA UJIET
TPeX(A3HBINA TIOTOK U IIPOUCXOJUT

€TI0 pa3/Ie/IEHUE BhIIIE (PUIBTPA
TOPU3OHTAIBHOI YaCTHU CTBOJIA
CKBaXUHEBL [T03TOMY T€O(pU3NIECKUMU
KOMITAHUAMH, PA6OTAIOINMHU Y

HAC, B COOTBETCTBUU C HAIIIMMH
TPpeO6OBAHUAMHU, OBLIIO IPHHATO
pENIEHNE O MOJAEPHUIALIUH TPHOOPOB,
B PE3YJIBTATE KOTOPO OBLIN MTOTYYEHBI
IpUOOPBI, UMEIOUTUE B CBOEM

cocTase 1o 6 JATIUKOB BIArOMepa,

TEPMOMETPA, PACHOIOKCHHBIX /‘
PAAMAIBHO, HECKOJILKO PA3INIHbIX g 2

PacXoaOMEPOB, KOTOPBIE O3BOJIU/INA IIPOBOANTD

yoKe O0JIE€ KAYECTBEHHBIE UCCIIETOBAHM A, HO HAIINM
KOMITAHHAM €€ IPEJCTOUT B JAJTbHEUIIEM PA6OTATh
HAa/J] IPOU3BOJICTBOM HOBBIX IIPHOOPOB, B KOTOPBIX
OyZAET JOMOTHUTENIBHO PEATTM3OBAHA OLIEHKA HATPY3KHA
HA IIPHUOOP, YCTAHOBJIEHBI JATYHUKH, IIO3BOJIAIONINE
00J1E€ YETKO ONPEAENATD COCTAB IPUTOKA U T.7I.

W B 1anpHEAIEM TAKME TEXHOJIOTUHU YKE CMOT'Y'T
00J1e€ yCIENTHO KOHKYPUPOBATH C 3APyOEKHBIMUA
AHAJIOI'aMHU.

X0o4y OTMETHUTD, YTO HAPAOOTAHHBIN HAMH OIIBIT B
MPOBEJECHUY UCCIIEJOBAHNI C [IPUBJICYEHUEM K OJJHON
paboTe pa3nUYHbIX KOMIAHHH, YHUKAJIEH B IJIAHE
pElIEHUs KAK TEXHUYECKUX, TAK U IOPUANYECKUX
BOIIPOCOB: BE/Ib HY?KHO ObLIO PA3/I€TUTD 30HbI
OTBETCTBEHHOCTHU, OOECTIEYUTD CTBHIKOBKY
OTEYECTBEHHOI'O M UMIIOPTHOI'O 000pyIoBanud. Ha
3TO TOXKE MOHAJOOUIOCH BpeMs. HO cerogHs Hammm
OIIBITOM UHTEPECYIOTCS MHOT'HE JOOBIBAIOIE
KOMITAHUU. MBI, KAK 3aKa39UKH, CMOIJIA CO3/1ATh
YCJIOBH A, IIPH KOTOPBIX 3aPYOE’KHBIE U OTEYECTBEHHLIE
TEXHOJIOTUH CMOIJIN YCIIEMTHO PAOOTATh BMECTE.

BK: Y10 moMOI/I0O BaM peuruTs 3Ty 3aga9y?

III.A.: TO, 4TO BCE yYACTHUKH IIPOLIECCA IIPEKPACHO
TMOHUMAJIM YHUKAJIbHOCTb MECTOPOXK/ICHUSA U B
IJIAHE FEOJIOT'HH, U IIAHE 0ObIYH, pa3BUTUSL. M 9TO
ITOCTABJICHHYIO 32/1a4y HY>KHO 00513aT€JIbHO PEITUTb.

BK: IIpHMB/I€KAIHUCH JIH K MOLEPHHU3AITHH
reo(u3NIECKHUX IPHOOPOB CTOPOHHHE
CTPYKTYPBI, HAIIPUMEP HCCIEJOBATEIBCKHE
HHCTHTYTHI?

III.A.: TexHHUYECKAs JOPAOOTKA IPHUOOPOB BEIACH
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nozzles. They also used different inhibitors to prevent
CT sticking, this led to the quality improvement.

CTT: Did you have to accustom geophysical
equipment to certain conditions too?

Sh. A.: Surely, geophysical organizations, rendering
services for well exploration, had to improve their
devices, because a standard set of devices such as Agat-
42k, PLT, couldn’t allow to estimate the well influx fully,
speaking more precisely to solve the determination
problem of influx composition, when three-phase
stream is going from the bed and being separated over
the filter of downhole horizontal section. That’s why
geophysical companies working with us in compliance
with our requirements decided to update their devices
providing devices with 6 sensors of moisture gauge,
thermometer, placed radially, several flow meters,
which allowed to realize explorations of higher quality,
but further on our companies will have to work over
the new devices estimating additionally load to the
device, having sensors for clearer determination of
influx composition, etc. In the future these technologies
will be able to compete more successfully with their
foreign analogs. I'd like to emphasize that experience
we collected in exploration with involvement of
various companies is unique concerning solution
of both technical and legal issues, as we had to limit
areas of responsibility, secure coupling of the domestic
and import equipment. This also took time. But
nowadays many producer companies are interested in
our experience. As customers, we managed to create
conditions for successful joint work of foreign and
domestic technologies.



CHJIAMHU CAMUX reO(PU3NYECKUX OPraHU3AI UL, C
KOTOPBIMHU MBI COTPYAHHUYAJIH, IIPU STOM OHH YKE
CaMOCTOSITEIBHO IIPUBJIEKAIN HEOOXOAUMbIe HYN.

BK: Kak 651 BbI BKpaTIie pe3IOMHPOBATIH
PE3YIBTAT BCEX 3THX CEPBHCHBIX PA0OT?

. A.: Bce 1OpabOTKHM B KOMIUIEKCE MTO3BOIUIIN
HAaM O PEACIUTD TOTEHITUAI CKBA’KHUHBI, CIIOCOODI
3KCIUTYATALIMH, IPEUMYIIECTBA U OTPAHUYEHUS. MBI
CMOIVIY IOHATD, KAK HAM B OYAYIIEM Pa3Pa0aThIBATh
MECTOPOXKAECHUE, UTOOBI OOECIIEYUTD YCTOHUUBYIO
JIOOGBIYY U CHU3UTh PUCKU, CBSI3AHHBIC, HATIPUMED, C
IPOPBIBOM I'a34 MO IJIACTY, KOTOPBII MOT' 6bI IPHUBECTU
K IIOMCKY IOPOTUX TEXHOJOT U IO U3OJISAIINH I'a34.

BK: OyeHb MYyApBIH, XO3IHCKHH IO X0/,
Yro a1 Bac BasKHee IPH BBIOOPE MOAPATINKOB:
II€HA MJIH KA94eCTBO?

IIT.A.: B nepByIo ouepeib Ka4eCTBO, YTO
O6YCIOBJICHO HENPOCTBIM IIPOEKTOM, H, IKOHOMSI
H4 KAKOM-TO 9TAIIE€ Ha KAYECTBE PabOT, B OyAyIIIEM
MOJKHO IIOJIYYUTDH CUTYAIUIO, CBA3AHHYIO C OONBIIUMU
3arparaMu. [Ipyu 3TOM K CEpBUCHBIM OPraHU3ALUAM
OPEABSBISIIOTCS BBICOKME TPEOOBAHUS KAK 10O
TEXHOJIOTUU IIPOU3BOJICTBA, TAK U IO OOCCIICYEHUIO
6€3011aCHOCTH PabOT, HO, KOHEYHO, 1I€HA JIJIS1 HAC
TAKKE BA’KHA.

BK: C KaKMMH CEPBUCHBIMH KOMIIAHUAMH
JIerde HMeTh JIeJI0: C POCCUHICKMMH HJIH
MEXKIYHAPOIHBIMH?

III.A.: C pOCCHUIICKUMU PAbOTATh IPOUIE, HO
Y 3apPYOEKHBIX TEXHOJIOTUH JIYYIIIE, OTHAKO, K
COXKAJIEHUIO, JOPOke. C POCCUIMICKUMH KOMITAHUAMU
npote paboTaTb B INIAHE B3AUMOAECUCTBH A, PEIICHUSA
Pa3IMYHBIX BOIIPOCOB, CBA3AHHBIX C COOMIOJEHUEM
TPEeOGOBAHUIT KOMITAHUH. Y 3aPyOEKHBIX KOMITAHUI
€CTb CBOSI BHYTPEHHASA KOPIIOPATUBHAA OJIUTHKA,
KOTOpPAs HE BCET/A COIIACYETCA C HAMIEH, 9YTO
NPUBOAUT K CPBIBY CPOKOB BBITIOJIHEHUSA PA6OT C
UX CTOPOHBL CYUTAIO, YTO POCCUICKUE KOMITAHWH,

M HAIlIA B TOM YUCJIE, 6OsIee TPEOOBATEIBHBI K
BBITIOJIHEHUIO CBOUX OOSA3aTE/IbCTB, U, KAK MHE
KAXKETCH, Y 3aPYyOEKHBIX KOMITAHHH JJOBOJIBHO CJ126a51
JIOTUCTHKA.

BK: CItoCOOHBI JTH, HA Baiu B3,
OTE€4YECTBEHHBIE CEPBHCHBIE KOMIIAHHUH B ILTAHE
Ka4eCTBA COCTA3ATHCA C MEXKTYHAPOJHBIMH?

II.A.: Bce-Taku poCCUHICKUM HEOGOIBIINM
KOMITAHHAM HEOOXOAMMO €IIE PACTH. Y KPYIITHBIX
MEXAYHAPOAHBIX KOMIIAHHH HAKOIJIEH OTPOMHBIN
OIIBIT, B TOM YMCJIE BHICOKOTEXHOJIOTUYHBIX PA6OT,
KOTOPBIE IPOBOJUJINCH B PA3HBIX PETMOHAX
IUTAHETHL M OHM C STUM OIIBITOM HPUXOJAT B
Poccuro. Ay MaJIEHBKMX KOMITAHHUH HET TAKOT'O
34I14Ca TEXHOJIOI'UH, OIIBITA, XOTS €CTh OYEHD }

practice: word to customer

CTT: What helped you to solve this problem?
Sh. A.: We were helped by the fact that all process
participants understood properly uniqueness of
the deposit in terms of geology, production and
development. Ans they knew the set problem must
be solved.

CTT: Did you involve third-party structures
for updating of geophysical devices, for
example research institutes?

Sh. A.: Technical improvement of the devices was
made independently by geophysical organizations
we cooperated with, while this, they involved the
required research institutes.

CTT: How can you summarize briefly the
result of all service works?

Sh. A.: All improvements in the system allowed us
to determine the well potential, ways of operation,
advantages and limitations. We could understand
how to deal with deposit in the future in order to
provide stable production and reduce risks related,
for instance, to gas inrush throughout the bed, which
could bring to search of costly technologies for gas
isolation.

CTT: Very wise, thrifty approach. What do
you prefer selecting your contractors: price or
quality?

Sh. A.: First of all quality, which is specified by
the complicated project, and if we save money at
a certain stage, in the future we can find ourselves
in a situation fraught with serious costs. At the
same time we make high demands to the service
organizations concerning as the production
technology so safety of operations. However price
is also important for us.

CTT: Which service companies are easier to
deal with: the Russian or international ones?

Sh. A.: It’s easier to deal with the Russian
companies, the foreign ones have better
technologies, however, it’s more expensive. It’s
easier to cooperate with the Russian ones in terms
of issues concerning company’s requirements. The
foreign companies have their own corporate policy
which cannot be always matched with ours, that
disrupts terms of works on their part. I consider that
the Russian companies inclusive of ours are more
exigent to the execution of their obligations, I also
guess that the foreign companies have rather poor
logistics.

CTT: In your opinion are the domestic service
companies able to compete with international
ones in terms of quality?

Sh. A.: Indeed, the Russian small companies have to }
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TIPAKTUKA: CJIOBO 3aKA3YUKY

uHTepeCcHbIE uaeru. OTHAKO YTOOBI UX PA3BUTH,
HEOOXO/IMMO MOIITHOE (PUHAHCHUPOBaHUE. Ha
TAKUX MECTOPOXK/ICHUX, KaK BAHKOPCKOE,
AKCIEPUMEHTUPOBATD HEMB3S. 3ECH OIMTUOATHCS
HEIb3S1.

BK: OTKyza Bel mory4aere HHQOPMAIHIO O
HOBBIX TEXHOJIOTHIX HE(PTEra30BOIo cepBHCca?

II.A.: IHTEPHET, Pa3JIMYHbIE CEMUHAPDL,
KOH(PEPEHIINUH, KyPChI MTOBBIINEHUS KBATTU(PUKALIUUL...
Tak:ke €CTb HECKOJIBKO XOPOUINX JKYPHAJIOB, KOTOPBIE
OO'BEKTUBHO PACCKA3BIBAIOT O TEXHOIOTUAX,
UX IUIIOCAX U MUHYCaX. IX HEMHOrO — «BpeMs
KONTIOOMHT2», «HedTh 1 reonorus», eopusnka,
34TO MHOT'O U3/IaHUI, KOTOPBIE TOCTABJISAIOT IIPOCTO
pexiamy. Bai skypHaj BXOAUT B IIOAIIUCKY, KOTOPYIO
BBIOMPAIOT KOMITAHUN. HaM NIMIIOHUPYET B3BEIICHHBIN
Y1 OOBEKTHUBHBIN MTOAXO/] BAIIETO U3IAHUSA, TIOTOMY UYTO
BAIIIH aBTOPBI OMHUCBIBAIOT HE TOJIBKO BO3MOXKHOCTH
TOW MJIM UTHOM TEXHOJIOTUH, HO U TO, KAKHUE B IIPOLECCE
paboT MOr'yT BOSHUKHYTb IPOOJIEMBL, KAK C HUMU
CIIPABUTBHCA U KAKUE MOXKHO MOJTyYUTDb PE3YIIBTATHI
MPU YYETE TEX WU UHBIX YCJIOBUIL.

BK: B kakoM HanpasJ€HHH, 110 Bamemy
MHEHHIO, OyJ€T Pa3BHBAThCA OTE€UYECTBEHHBIH
HedTecepBHC B OIMIKAMIIIHE T'OIbI?

II.A.: B nacrosee Bpems IPOUCXOAUT
06 bEAMHEHNE HEOOIBIINX KOMITAHUU, UX
YKPYITHEHUE, [IOCKOJIBKY IOHATHO, YTO Y MEJIKUX
KOMITAHHUU HEJJOCTATOYHO COOCTBEHHBIX
BO3MOYKHOCTEH JIJIS TOI'O, YTOOBI BBOJUTD B IPAKTHUKY
CBOU IPOAYKTHL He6obIMe KOMITAHUY, 1A U TE, YTO
MOKPYITHEE, HAYMHAIOT UHTET PUPOBATHCS, 06pa3ys
KOPIOPAINH, XOIJAHUHI'H, CTABALIIUE CBOEH [IEIBIO
NPEJOCTABIEHUE MIMPOKOT'O CHEKTPA KAYECTBEHHBIX
ycayr. Y Oyayiee — 32 TAKMMU OObEJUHEHUAMU. 34

MEJKHUMH KOMITAHHUSIMH OCTAHETCS TOJIBKO HEOOIBIIIOHN

U HECJIO}KHBII CEPBUC WM CIIEU(PUUIECKHE PAOOTHI
DKCKJIIO3UBHBIE PAOOTHI TAKXKE OYAyT BOCTPEOOBAHBI,
XOTs OHH MOT'yT OKa34TbCSI OYE€HD JOPOTMMU.
XOTENOCh Obl, YTOOBI CO CTOPOHBI I'OCYAAPCTBA,
CO CTOPOHBI, MOKET OBITh, JOOBIBAIOIINX KOMITAHHUH
OK43BbIBAJIACH (PUHAHCOBAA IOMOIIb OTEYECTBEHHBIM
CEPBUCHBIM KOMITAHUAM. B meproj KpUus3nuca uM
TAXKEJIEE OCTATHCSA HA PBIHKE U PA3BUBATHCA. B 3THX
KOMITAHHUAX PA60TAET OYEHD MHOI'O I'PAMOTHBIX
CIENUAINCTOB. ECTh MjIen, ECTh IOHUMAHUE, KAK
U 9TO Ae1aTh. He XBaTaeT TONBKO (PUHAHCOBO-
MAaTEPUATIBHOM MOJICPKKH.

BK: BygeM HaZeAThCA, YTO 3TO MIPEOTOIUMO.
HIL.A.: fI 1ymaro, 9YTO OTEYECTBEHHBIE KOMITAHUU B
caMoe OIMIKAMIIEE BDEMS COCTABAT OYEHD CUJILHYIO

KOHKYPEHILUIO 3aPYOEKHBIM. YK€ COCTABIAIOT. ©

Besa 6eceny l'axnaa BYJIBIKA, <BpeMsa KOJITIOOHHTIA»
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work for their improvement. The huge international
companies have collected vast experience, also in
high-tech operations, performed in various regions
of the planet. And they bring this experience to
Russia. While the small companies don’t have such
areserve of technologies, experience, although

they have got very interesting ideas. However their
development requires strong financing. We cannot
experiment on such deposits like Vankor. There is no
space for error here.

CTT: Where do you receive information
about new o0il and gas service technologies
from?

Sh. A.: Internet, various workshops, conferences,
extension courses... Also there are some good
magazines which tell objectively about technologies,
their risks and benefits. They are few — Coiled
tubing times, Oil and geology, Geophysics, but there
are many editions which just deliver advertising.
Your journal is from subscription chosen by the
companies. We are impressed with reasonable and
objective approach of your edition, because your
authors not describe opportunities of this or that
technology, but possible risks as well, ways of their
elimination and results depending on different
conditions.

CTT: In what direction, to your mind,
will the domestic oil service move in the
next years?

Sh. A.: Currently we see amalgamation of small
companies, their consolidation, as it’s clear that
small companies are short of their own resources
for implementation of their products. The small
companies and even larger ones start to integrate,
forming corporations, holdings having a purpose
rendering vast circle of high-quality services. Future
belongs to such mergers. The small companies will
preserve only simple and easy servicing or specific
works. The exclusive operations also may be in great
demand, however they can be quite expensive.
We’d like to see financial aid on the part of the
state or even producer companies administered to
service companies. In the period of crisis it’s more
difficult for them to remain in the market and go
on their development. There are a lot of competent
specialists in these companies. They’ve got ideas and
notion want and how to do. The need only financial
and material support.

CTT: Let’s hope this can be done.

Sh. A.: 1 think very soon the domestic companies
will compete seriously with the foreign companies.
They already do. ©®

Halina BULYKA, Coiled Tubing Times
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BAPABAHHDIE COEAUHWUTEJIbHDIE
MY®Tbl KAK AIbTEPHATUBA CBAPHbDbIV
COEQVUHEHMNANM N'MBKMNX TPYbB

SPOOLABLE MECHANICAL CONNECTORS -
AN ALTERNATIVE TO JOINING COILED

TUBING BY WELDING

Bepuu JIVOT, Trican Well Service Ltd.
H.B. (Bernie) LUFT, Trican Well Service Ltd.

NMPEVMMYLLECTBA N HEQOCTATKIN
CBAPHbIX N MEXAHWNYECKUX
COEAVHEHVN TMBKUX TPYB (I'T)

Ilo cyTH, CYIIECTBYIOT JIUMIB B4 BO3MOXHBIX
crnoco6a coeaquHeHus I'T, a UMEHHO: COeJUHEHNE
MIPU NOMOIIU CBAPKHU U IIPU IOMOIIHN 6apa6aHHBIX
MyPT. O62 METO[A UMEIOT ONPE/CICHHDBIE
JIOCTOMHCTBA U HEAOCTATKH. 34 HCKIIOYEHHUEM
OTAAJIEHHBIX H/MJIN HEKOTOPBIX MOPCKUX OOIACTEN
CBapKa SABJIAETCA 60JIEE JOCTYITHBIM METOJJOM,
TPEOYIOMUM MEHBIINX OOBEMOB IPEABAPUTEIBHOTO
MJIAHUPOBAHM S, IOCKOJIBKY OOJIBITUHCTBO MY(PT
HY>K/IAI0TCS B BBICOKOTOYHOM OOPa6OTKE JJIs1 TOTO,
4TOOBI COOTBETCTBOBATH JUAMETPY TMOKOI TPYOHI,
TOJIIUHE €€ CTEHOK U KJIACCY IPOYHOCTH, TAK KaK
3TO MO3BOMAET JOCTUYD HAMJIYUIINUX YCTATOCTHBIX
XAPAKTEPUCTUK ITPHU TJIACTUYECKON 1e(POPMALTHH.
Kpowme atoro, npu cBapke I'T nerue COXpaHuTb
BHEIITHIOIO, 4 [IPU UCTIOJIBb30BAHUU OPOUTAIBHON
CBAPKH U BHYTPEHHIOIO MIOBEPXHOCTb POBHOM.

C Ipyroi CTOPOHBL, IOJIyY€HHE
BBICOKOKA4ECTBEHHOT'O CBAPHOI'O COEJUHEHUA
I'T TpebyeT Crienaau3upPOBAHHBIX HABBIKOB
U CBAPIINKOB, OOyYEHHBIX CBAPKE TPYOHBIX
U3JEJINH C OTHOM CTOPOHBI O€3 NOAAEPKKU.
[IpeAnodYTUTENBHO, YTOOBI CBAPIIHUK UMET ONBIT
CBAPKH €EMKOCTEN MO/, BLICOKUM JIABJIEHUEM.
AProHHO-JIyrOBas CBAPKa OOBIYHO IPUMEHAETCA I
CBapKU I'T «BCTBIK» MJIM CO34AHUA KPYTOBBIX IIBOB.
[ obecrieyeHn s XOPOMIETO KAYE€CTBA CBAPHBIX
COEJMHEHUIT KPAMHE BA’KHO UCIIOJIb30BATh COOPKY
MO/ CBAPKY M CTAHOK JIJIs1 COTTIACOBAHUA KDOMOK KaK,
HAaIIpUMeED, ITOKA3a4HO HA PUCYHKE 1. TakoKe BaKHBIM
MOMEHTOM ABJIAETCA OOECIIEYEHUE TPABUIBHONU
ra30BOM 3aIUTHI CBAPOYHOM 1YTH, OCOOEHHO OT
CHJIBHBIX OOKOBBIX BETPOB, BCTPEYAIOMIUXCA B
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ADVANTAGES AND
DISADVANTAGES OF CT WELDED
AND MECHANICAL CONNECTIONS

There are essentially only two possible choices
for joining coiled tubing (CT), namely by
welding and mechanical spoolable connectors.
Both methods have certain advantages and
disadvantages. Except for remote and/or some
offshore locations, welding is a more readily
available method requiring less pre-planning
since some mechanical connectors must
be precision machined to suit a specific CT
diameter, wall thickness and strength grade in
order to obtain maximum plastic bend fatigue
performance. Also, a welded joint in CT can
readily maintain an external and, with orbital
welding processes, internally flush surface.

On the down side, obtaining a high quality
CT connection through welding requires
specialized skills and welders or welding
operators who are qualified for welding tubular
goods from one side without backing. A welder
qualified in pressure vessel welding is preferred.
Tungsten inert gas welding (TIG) is the usual
welding process employed for butt or girth
joints in CT. A fit up and joint alignment jig
such as that shown in Figure 1, is paramount
to ensure a good quality weld joint. Equally
important to ensure proper gas shielding of
the welding arc, especially from strong cross
winds encountered offshore, is the provision
of a welding habitat such as the tent shown in
Figure 1. As well, a qualified welding procedure
specification (WPS) is essential to provide the
welder with all necessary data and other relevant
information that must be followed to ensure that



MOPCKHUX YCJIOBUSAX. DTO MOXKHO C/JI€/IATh IIPH TOMOIITU
MPABUIBHOU OPTAHU3ALIUN CBAPOYHOI'O MECTA.
MO’KHO, HAIPUMEP, UCIIOIB30BATh MATATKY, KaK
MOKAa33aHO HA pUCYHKe 1. Elte ofHUM 0643aTEIBbHBIM
MOMEHTOM SBJISIETCS HAJIMYHE OCOOBIX TEXHUUYECKUX
YCJIOBHH POLIECCA CBAPKU, YTOOBI OOECTIEUUTD
CBAPIIHKA BCEMH HEOOXOAMMBIMH JAHHBIMUA U
JPYyro¥ 3HAYNMOM HH(POPMALTHUEI, KOTOPOU HYKHO
PYKOBOJCTBOBATBHCS JJISI TAPAHTHUN JOCTUXKEHUSA
OKHJIAEMBIX XAPAKTEPUCTUK CBAPHOT'O COEAUHEHU .
MaJIOIIUKIIOBBIE YCTATIOCTHBIE XaPAKTEPHUCTUKNA
JIIO60TO CBAPHOI'O COEIMHEHUSI OYEHDb CUIBHO 3aBUCAT
OT OIBITA U MACTEPCTBA CBAPIIUKA. YIOBJIETBOPEHUE
BCEX BBIIIENEPEYNUCIEHHBIX TPEOOBAHUI ITPU
MNPOBEJIEHUU ONIEPALIUIT HA MOPE WJIN B OT[JAJIEHHBIX
parioHaX CyIId MOKET CTOUTb OYEHDb OOJIBIIINX JICHET.
IToaroroska k coeguHeHuIo I'T ipu noMonu
0apabaHHOU COEJUHUTEIBHOI MY(TEL, C JPYIOHA
CTOPOHBI, TPEOYET MEHBIITUX HABBIKOB, XOTS
MPABUJIBbHAA IOATOTOBUTENIbHASA IPOLIEAYPA
BCE JK€ SBJISIETCS HEOOXOAUMOM. B oTnmyne
OT CBAPHBIX COEANMHEHNH YCTATOCTHBIE
XAPAKTEPUCTUKU COEAUHEHMS TAKOT'O THUIIA MEHEE
3aBUCHUMBI OT UHAWBUYATIBHOI'O MACTEPCTBA
TEXHUYECKOI'O CMIEUAINCTA, TOATOTABINBAIOIIETO
COEJUHUTENBHYIO My(MTY. 3aIIUTA OT IIJIOXUX
MOT'OHBIX YCJIOBHI HE TAK BA’KHA, XOTA
MEXAHUYECKHE COETMHEHUA TAKXKE TPEOYIOT HATTUYNA
CTAaHKA JUI COIVIACOBAHUSA KDOMOK M KOMITOHOBKH
¢ I'T Kak, HaIpUMeDP, NOKA3aHO HA PUCYHKE 2.
B oTmaneHHbIX paiOHAX WIK IIPU PAOOTE B MOPCKUX
YCJIOBUAX COEIMHEHME KOJTOHH I'T mpu noMomu
MEXAHUYECKUX COEJMHUTENEN OYAET MEHEE
3aTPATHBIM, IIOCKOJIBKY 6ypPOBBIE OPUTA/bI TN
MEPCOHAJI CEPBUCHON KOMITAHHUU MOXKET OBITD JIETKO
OOYYEH YCTAHOBKE OAOOHBIX COCTUHUTEIICH.

CPABHUTEJIbHbLIE YCTAJIOCTHbIE
XAPAKTEPUCTUKU CBAPHBIX N
MEXAHUWYECKUX COEAUHEHUNTT
CTBIKOBOYHBIC IIBBI B KOJIOHHAX ['T B pa3HoOit
CTEIEHU YMEHBIIAIOT UX YCTAJIOCTHYIO CTOUKOCTD
MPU IVTACTUYECKON Je(POPMALIUU WIH MATOLUKIIOBYIO
YCTAJIOCTHYIO IIPOYHOCTD B 30HAX CBAPHBIX
coearHeHUN. CTENEHb YMEHDIIECHU S 3ABUCUT OT
Ka4eCTBA CBAPKU U OT UCIIOJIb3YEMBIX TEXHUYECKUX
YCJIOBUH JJAHHOI'O IIpolLecca. KauecTBo BO MHOI'OM
3aBUCHUT OT JOOPOTHOCTU NOCJIETHETO CJI0SI CBAPHOI'O
IIIBA U OT IIPOIIECCA ETO «3a4YUCTKM». [Ipo11ecchl
PY4YHOH U OPOUTAIBHOIM APrOHHO-AYTOBOY
CBAPKU UMEIOT OTIMYUA B CTEIIEHU YMEHDIIIEHU S
MaJIOLIUKJIOBOU yCTAJIOCTHOU IPOYHOCTU
CTBIKOBOYHBIX CBAPHBIX coenHeHu I'T, npu 3TOM
PYy4Has CBAPKA JEMOHCTPUPYET HAUOOJIBIIYIO
U3MEHYNBOCTD MAJIOITUKJIOBBIX YCTAJIOCTHBIX

XApAKTEPUCTUK. Ha PUCYHKE 3 ITOKA3aHBI PE3YJIBTATHI }

Pucynox 1 - Céapounslii Cmanok u naiamxa o
apzonno-0yzoeoii ceapruI'T «6cmuir»

Figure 1 - Welding Jig and Habitat for TIG Welding
of CT Butt Joints

the expected performance of the CT connection
will be realized. The low cycle fatigue (LCF)
performance of any given weld joint, is highly
dependent upon the skill and experience

of the welder. Providing for these essential
requirements in offshore or remote onshore
locations can be extremely costly.

Pucynox 2 — Komnonosexa cI'T ona coznacosanus
KPOMOK U YCMaAn08KU cOeounumensuovix mygpm [1]

Figure 2 — Assembly Skid for CT Connector End
Preparation and Installation (Ref. 1)

Preparing a CT connection using a spoolable
mechanical connector, on the other hand,
requires less skill although training on the
correct assembly procedure is critical. Unlike
a welded connection, the bend fatigue
performance is much less dependent upon the
individual skill of the technician preparing the
connection. Weather protection against the
elements is not essential however mechanical
connections also require a CT assembly and
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TCCTOB, IPOBCACHHBIX HA YCTAHOBKC [JI1 HCIIBITAHUN

HA YCTAJIIOCTh. BBUIM IPOTECTUPOBAHBI CBAPHBIE

COCONHCHM S, BBITIOJTHCHHBIC ITPH ITOMOIITH pquOfI

U OpOUTAIBHON APrOHHO-AYTOBOU CBapKu. Bece I'T
CO CBAPHBIMU COEAUHEHUAMU IEMOHCTPUPYIOT
YMEHBIIIEHHE YCTAJIOCTHON JOJATOBEYHOCTHU IO

alignment jig or skid such as that shown in
Figure 2 used for offshore locations. In remote
or offshore locations, joining CT strings with
mechanical connectors would be less costly
since on-site rig crews or service company staff
can be readily trained to install such connectors.

cpasHeHUIO ¢ I'T, HE NOABEPraBIIMMUCS CBAPKE.
VCTaJI0CTHAA IPOYHOCTD CBAPHBIX IIBOB IIPU
PY4YHOU aPrOHHO-AYT'OBOM CBAPKE B 9TOM IIPUMEPE
MIPUHUMAET KAK OOJIBIINE, TAK U MEHBIIINE
3HAYEHUS 110 CPABHEHHUIO C OPOUTAIBHOMN CBAPKOM.
HauMeHbliee 3Ha4E€HUE IIPOYHOCTH PaBHO 12% OoT
POYHOCTU NEpBOHAYAIbHOU I'T, a HauboIBIIEE —
85% OT MPOYHOCTH NEPBOHAYAIBLHON I'T.
M3MEHYNBOCTD MAJIOLIMKJIOBOM YCTAJIOCTHOM
IIPOYHOCTHU, U3MEPEHHAA B €AUHULIAX
CTAHAAPTHOTI'O OTKJIOHEHU A, COCTABUIA 18%.
VYCTaJ0CTHAA IIPOYHOCTD MIBOB, IOy Y€HHBIX
MPU MOMOIIH OPOUTATBHOU CBAPKH, TAKXKE
MEHSAETCS, OHAKO PEIYIBTATHI OOJIEE COTTTACOBAHEI,
CTAH/AAPTHOE OTKJIOHEHHE PAaBHO 11%.
«JJomyCcTUMas» NN «IIPUTOAHAA I pAOOTHI»
YCTAJIOCTHASA IPOYHOCTD CTBIKOBOYHBIX IIIBOB
OBIBIINX B YIIOTPEOIEHUH HUJIN SKCILUTYATHPYEMBIX

RELATIVE FATIGUE PERFORMANCE
OF CT WELDED AND
MECHANICAL CONNECTIONS

Butt welds in CT strings reduce the plastic
bend fatigue life or low cycle fatigue (LCF) at the
welded connection to varying degree depending
upon the quality of the weld and the particular
WPS used. This includes any effects of finishing
or “dressing” of the weld. Manual TIG and orbital
TIG processes differ in the extent and variability
of LCF reduction in CT butt welded joints with
manual TIG exhibiting the greatest variability in
LCF performance. Figure 3 illustrates the results
of bend fatigue machine (BFM) tests performed
on welded joints prepared with both manual
and orbital TIG welding processes. All welded
joints can be seen to exhibit a lower fatigue life

KONOHH I'T 06BbIYHO o 90
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Pucynox 3 — Pe3yasmantvl ucnoimanuii Ha MaiouuKio8yio ycmaaocns oopasuos I'T,
JICTKOJOCTYTICH /1A2KE ceapennbLx nPu nOMouwU PYunoil u opoumansHol apzonno-0y2080ii céapku

B HEOTAJICHHBIX Figure 3 — Sample Low Cycle Fatigue Tests on Manual and Orbital TIG Welded CT Specimens
parionax cymu. Takxke

UMEIOTCSI HEKOTOPBIE IPYTIHE OOCTOSTENIBCTBA,
KOTOPBIE MOI'yT UCKJIIOUYHUTD UCIIOJIb30BAHUE
OpOUTAIBHON API'OHHO-AYTIOBOM CBApKU. K TAKOBBIM
MOXHO, HAIIPUMEDP, OTHECTU BBICOKYIO CTEIIEHD
OBaJIBHOCTHU KOHIIOB I'T. B TaHHOM c/1y4ae HEIPOCTO
OCYILECTBUTD IIPOBAPKY KOPHS B4 [IPABUJIbHBIM
06pa3oM 6€3 IPUMEHEHUS PYYHOM CBAPKHU.
JononuuTtenpHble NOLAPOOHOCTH, KACAIOIUECS

compared to the non-welded or base tubing,.
The bend fatigue life of manual TIG welds in this
sample set was both lower and higher compared
to that of orbital TIG welds with the lowest
performance measuring 12% and the highest
85% of the base tubing. The variability in LCF as
measured by the standard deviation was 18%.
The fatigue lives of orbital TIG welds, although
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An “allowable” or “working” fatigue life of butt
60

also variable, were more consistent with a lower
weld repairs in used or “in-service” CT strings is
often limited to 25% of the remaining fatigue life
of the tubing. It is clear from the test results of
Figure 3, that there is a significantly greater risk
of failures in CT welds performed by the manual

standard deviation of 11%.
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processes are not readily available even in non-
remote onshore regions. There are also other
be difficult to achieve unless deposited with a }

TIG process. It should be noted, however, that
welding considerations that may obviate the

from a practical consideration, orbital TIG
use of orbital TIG such as CT ends that have a
high ovality for which a sound root pass may

CT100, npu

e Performance of Various “High-Fatigue” CT Connectors (“Existing” = “Low-Fatigue” conneciors,
UCHBITAHUAX C PAJUyCOM U3ruba B 1,83 M, Torga

r operating conditions)
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numenei I'T («Cymyecmaytonjue» = «<HU3KOnPpounsie» coedunumenu, «Iloneewvie o
MU3IrOTOBJICHHOM M3 CTAJIA MAPKU

Hox4 — Ycmanrocmusie xapaxmepucmuxu npu UCnolmanuAxX Ha u3zzuo Pa3autnbLX «6bICOKONPOUHBLX
pexncume maxcumaitbHolxX Hazpyson)

u
ure 4 — Bend Fati

Ha pucyHKe 4 Ipe/ICTABIEHO CPABHEHHE

YCTAJIOCTHBIX XAPAKTCPUCTUK HOBOT'O

&

“Field” = Tested un.
KAaK 3HAYEHUE B 22% COOTBETCTBOBAJIO PAJTUYCY

6% cooTBercTBOBWIO I'T TuameTpom 73 MM,
usruba 2,44 m.

I'T, HEe NOABEPraBIIEHCS CBAPKE. 3HAYEHHE B

Puc
coe:
Fi;



MeXaHU4YeCKoro coeaunutens Duralink u manual TIG torch. Additional details on butt/
CTBIKOBOYHBIX MIBOB I'T. ICTIBITAHU A TPOXOAWIIN girth welding of coiled tubing are given by H. B.
¢ paguycom usruba 1,83 m u gasnenuu 10,4 MITa. Luft, Ref. 2 and W. D. Arnam and D. Smith, Ref. 3.
BHIHO, YTO YCTAJIOCTHBIE XaPAKTEPUCTUKU Prior to the development of a new “high-
HOBOT'O COEJUHUTES HE TOJIBKO IPEBOCXOAAT cycle” spoolable CT connector (H. B. Luft, Ref. 4),
XAPAKTEPUCTUKHU CTAPBIX, HO TAKXKE IIPEBBIIIAIOT a typical fatigue life of a commercially available
OKA434TEJIN BBICOKOKAYECTBEHHBIX CBAPHBIX connector ranged from 6% to 22% of base (non-
coequHEHUN. 13 CpaBHEHUS PUCYHKOB 3 U 4 MOKHO welded) tubing for a 2-7/8” (73 mm) CT100
BHU/JIETD, YTO U3MEHYHUBOCTD YCTAJIOCTHOM IPOYHOCTH tested on a bend form of 72” (1.83 m) to 96”
JIAHHOT'O MEXAHHUYECKOT'O COCTUHUTEISI MEHBIIIEC (2.44 m) respectively as shown in Figure 4 that
O CPABHEHHIO CO CBAPHBIMU COEJUHEHUSAMH, also compares the fatigue performance typically
JIAKE B CJIy4Ya€ KOI/IA TTIOCIETHUE BBIIIOIHJINCH IIPU exhibited by CT butt welds. Test parameters were
THOMOIIY OPOUTAIBHON CBAPKU. JJOTIOTHUTEIBHBIM 72” (1.83m) bend form and 1,500 psi (10.4 MPa)
MPEUMYIIECTBOM MEXAHUYECKOTO COETUHUTEIIS pressure. It can be seen that not only was the
ABJIAETCS TOT (PAKT, UYTO 3APOXKAAIOIINECS B HEM fatigue life of this connector far superior to those
YCTAJIOCTHBIE PA3PYIIEHUSA MOT'YT ObITh OOHAPYKEHBI existing previously but that the performance
0 JIOKAJIBHOMY IPOJOIBHOMY U3THOY UIH even surpassed that of the highest quality
BOMHUCTOCTU I'T B 061aCTAX BXOAHBIX CEYEHUI. DTO welded connections. Comparing Figures 3 and
TIO3BOJIMT BbIPE3ATh COCIUHUTENb U 3AMEHUTD €T0 /10 4, it can also be seen that there is less variation
06pa30BaHUsA TPEUUHEI B I'T. in the fatigue life of this mechanical connector

CiieryeT OTMETUTD, YTO YHC/IA HA BEPTUKAIBHON when compared to welded connections even if
OCU PUCYHKA 4 0603HAYAIOT YCTAJIOCTHYIO prepared with semi-automatic orbital welding
MPOYHOCTD B IIPOLIEHTAX OT IPOYHOCTH 6230BOU I'T. processes. A further benefit is that incipient
JaHHOE NPOIIEHTHOE OTHOIIEHHUE OBLIIO IOJyYE€HO fatigue failure of the mechanical connection can
JIEJIEHUEM YMCJIA YCTAIOCTHBIX [UKJIOB 10 OTKa3a I'T be observed by noting local buckling or rippling
C MEXAHUYECKUM COEAUHUTEIEM HUJIN CTBIKOBOYHBIM of the CT initiating at the soft entry sections.
CBAPHBIM IIBOM HA YHCJIO AHAJIOTUYHBIX ITUKJIOB JJIA This observation allows the connector to be
6a30B011 I'T (6€3 coeuHUTENEN U CBAPHBIX IIBOB). cut out and replaced before a pinhole crack is
ITocneaHsa BeTUYUHa OIIPEAEIIAIACH IIPOBEAECHIEM obtained in the tubing.
WCITBITAHWUI HA IJIACTUYECKYIO YCTAJIOCTh O6PA3LIOB, It should be noted that the percentage of
IIPUT'OTOBJIEHHBIX HA OCHOBE TeX ke I'T, yTo base fatigue (i.e. %CT) plotted in Figure4, was
UCHOJIb30BAJINCH JJIs1 CBAPHBIX WJIU MEXAHUYECKUX determined by dividing the fatigue cycles to
COEJUHEHU. YTBEPXK/JAIOT, YTO YCTAJIOCTHBIE failure with a mechanical connection or butt
XAPAKTEPUCTUKU JPYTUX 6apabaHHBIX My(T, welded joint by the cycles to failure without a
ONHCAHNE KOTOPBIX MOKHO HANUTH B padoTe connection (i.e. the base CT fatigue) determined
A.DxTemama [6], COBIAAAIOT C TAKOBBIMU Y from bend fatigue tests of specimens prepared
62a30BbIX I'T. TAKOE BO3MOKHO JIMIIb B CJIy4ae, €C/IN from the same CT samples as that used for the
YCTAJIOCTHAS IPOYHOCTD 6a30BOM I'T MeHbIIIE TOH, connector or weld joints. Fatigue performance
KOTOpPas1 6bl1a OB U3BMEPEHA C UCIIOIBb30BAHUEM of other spoolable connectors reported by
UJIEHTUYHBIX TECTOBBIX 00pa3uoB ['T. YcranocTHas Ehtesham, A. et al, Ref. 6, is claimed to be equal
MIPOYHOCTH 62308011 ['T [0] 6bL1a TTOTyUEHA C to that of the base tubing. This can only be
HCIIOJIb30BAHHUEM TEOPETUUECKON MOJIEIIH, possible if the base tubing fatigue is less than
IIPOTHO3UPYIOUIEN YCTAJIOCTHBIE XAPAKTEPUCTHUKH, what would be measured with identical CT test
U €€ 3HaYEeHHE ObLJIO, HECOMHEHHO, MEHBIIIE TOTO, specimens. The base fatigue life used in Ref. 6
KOTOPOE IOJYYUJIOCh OB B PE3YJIBTATE IIPOBEJCHUSL was that obtained from a theoretical fatigue
TECTOB C PEAJIbHBIMH O6PA3LIAMHU, CO3JAHHBIMU predictive model whose value was evidently less
Ha OCHOBeE I'T, TpUMEHAEMOMN JIJIA UCTIBITAHWI than what would have been obtained if tests
COEIMHUTENEN. were performed on actual specimens extracted

. from the same CT samples as those used for the

AN3ANH N MOHTAXX BAPABAHHDbIX connector tests.
COEQUHMTEJIbHbIX MYODT

Jlu3atiH COeIMHUTENBHON My(THI [4] TOKa3aH Ha DESIGN AND ASSEMBLY OF
pUCYHKe 5. MypTa COCTOUT U3 TPEX KOMITOHEHTOB, MECHANICAL SPOOLABLE
K KOTOPBIM OTHOCSTCS «MSITKHE» BXOJ[HBIE CEUEHU s CONNECTORS
CO HIEIEBUIHBIMU ITPOJOABHBIMU OTBEPCTUSIMHU HA The design of the connector described in Ref. 4,
KaK/IOM U3 CTOPOH, U LIEHTPAJIbHAS IEPEMBIUKA, is shown in Figure 5. It consists of three (3)
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KOTOPAs 3aNIOJIHEHA 3JIACTOMEPHBIM MATEPUATIOM
TAKHUM OO6PA30M, YTOOBI OBITH 3AMO/IIUIIO C
BHEIHUM guaMeTpom I'T. Bce Tpu 4acTu OCHAIEHEI
PE3BOOBBIMU KOHIIAMU, IPUYEM UX MOHTAX
OPOUCXOAUT OFHOBPEMEHHO, YTOOBI AKTUBUPOBATh
JBYCTOPOHHME YIVIOTHUTENBHBIE NPOKIAJKU. [17151
00J1e€€ ArPECCUBHBIX BHYTPUCKBAKUHHBIX YCJIOBUHA
HAMOJIHEHUE U3 3TTACTOMEPA MOXKET OBITh 3AMEHEHO
METAJUTUYECKUMHU LHEHTPYIOIUMH KOJIBIIAMHU.

J1J11 MOHTAKa COEJUHUTENBHOM My(DTHI KOHIbI
I'T HaIEBAIOT HA «MATKHE» BXOJHBIE CEYCHUS
U YIUIOTHUTEJIbHBIE NPOKJIAAKY. [Ipu 3TOM
HEOOXOAMO yOPaTh BHYTPEHHU 3ayCECHEI]
NPOJONIBHOTO cBapHOro msa I'T (caenars ero
3aTIOJIJIUIIO C BHYTPEHHEN NOBEPXHOCTHIO I'T), Kak
[TOKA32HO HA PUCYHKE 6. HEOGXOAMMO TIATEIEHO
CJIEANTD 34 TEM, YTOOBI HE IOLIAPAIATD WU
KAKUM-HUOY/b IPYTUM OOPA30M HE OBPEIUTD
BHYTPEHHIOI NOBEPXHOCTD ['T. TToCI€ 3TOr0 KOHIIBI
I'T KpenaTcs K NEPEMBIYKE MY(PTEI BAABINBAHUEM
UX B IOTYC(HEPUIECKHUE BBIEMKH HA MY(PTE (T.€.
06pazyeTcss OObIYHOE «<SIMOYHOE» COEIUHEHUE), KAK
TNOKA3aHO HA PUCYHKE 7.

TTOCKOJIBbKY JKEJIATENBHO U36€KaTh JIIOOOU
HAPYKHOM BBICAJKH (HAIIPHUMED, AJ1A
MPOXOXKJEHUS CKBO3b IPOTHBOBLIOPOCOBOE
WJIN CAJIBHUKOBOE YCTPOUCTBO), BHYTPEHHU
JUAMETP COETUHUTEIBHOU MY(PTBI, TOKA3AHHOI
HA PUCYHKE 5, TOJIKEH OBITDH CJIETKA MEHDIIIE, YEM
TaKOBOM y I'T. OIBIT ITIOKA3BIBAET, YTO YMEHBIIICHHBI
BHYTPEHHHN JUAMETP HE MEMIAET IPOBEAECHUIO
OINEPAIIMHY, BKJIIOYAs IIEPEMENIEHUE CTAIBHBIX MIAPOB,
MCTIONB3YEMBIX /114 akTuBanin KHBK.

YTO KACAETCA JKECTKUX BHYTPUCKBAKUHHBIX
YCJIOBUH, TAKUX, HAIIPUMED, KAK CKBA’KHUHBI C
BBICOKMM COZIEP’KAHHUEM CEPOBOJOPO/A, TO B
NOJOOHBIX YCJIOBHAX CTBIKOBOYHBIE CBAPHBIE
LIBBI (CM. pUCYHOK 8 1 padorty b. JIy(dra [5]) He
BBIJIEP’KMBAJIA UCIIBITAHUNA HA YCTAJIOCTD BCETO
JIMIIB [IOCJIE HECKOJIBKUX ITUKJIOB IIJIACTUYECKOM
Je(POpMALIMU HE3ABUCUMO OT TOT'O, Py4YHAs UJIN
OpOHTANIbHAA CBAPKA UCIIONb30BAJIACD I UX
CO3JIaHMUSL.

CynepCruiaB, KOTOPBIF UCIIOIb30BAJICA IIPH
CO3[TaHUU 6HAPAO6AHHON COETMHUTENBHON My(THI [4],
YCIIENTHO MIPOIIES UCIIBITAHUS HA YCTOMYUBOCTD K
CyMb(hUIHOMY PACTPECKUBAHUIO MO/T HAIPSKEHHUEM.
Ocob0€e BHUMAHUE, OFHAKO, CIIEAYET YACIHUTD
3aIMTE BHYTPEHHEN TOBEPXHOCTH KOHIIOB I'T
OT BO3/JIEVICTBUA KUC/BIX Cpef. Bcectoponnue
HCIBITAHHUS HA YCTAJIOCTb 06pa31ios I'T,
[O/IBEPIABIINXCS BO3JEHUCTBUIO KUCJIOI'O PACTBOPA
crajaaprTa «A» opranusanuu NACE [5], mokazanu,
4TO BOLOPOAHOE PACTPECKUBAHUE CIyUACTCS AL,
KOT/Ia KaK BHYTPEHHS, TAK 1 BHEIIH A [IOBEPXHOCTD
I'T mOo/iBEPraloTCs BO3EHCTBHIO PACTBOPA.

Lenmpansrasn nepemoviura,
3ANOHEHHAA SNACOMEDHOIM

MAMEPUANOM
Honycpepuueckiie sviemiis Elastomer bacRfill YnromrnumensroLe npoxkaaoxi
ons Kpennenus 2uGKoti mpyGol HUZKO20 U 8bICOKO20 OAGNCHIUSL
Depressions for anchoring CT Low and bigh pressure seals

MsazKue» 8X00HbLE CCUCHUS MazKue» 6X00HbLe CEUeHUA
“Soft” entry section “Soft” entry section

PucyHnox 5 — Tu3aiin «6bLCOKORPOUHOI» OapadanHnoil
CoeOuHumMeNsHOuMyPmoL

Figure 5 — Design of a “High-Fatigue” Spoolable Mechanical
Connector

components comprised of a slotted soft entry
section on each side and a central ligament that
is backfilled in this design with an elastomer
material that is flush with the outer diameter
of the CT. The three sections are assembled
by threaded ends, the make-up of these ends
acting simultaneously to energize the two-
way seals. For more aggressive downhole
environments, the elastomer backfill can be
replaced with metallic centralizer rings. For
connector assembly, the coiled tubing ends are
slipped over the soft entry sections and seals
and for this reason, the internal weld flash of
the longitudinal CT weld seam must be reamed
flush with the internal CT surface as shown in
Figure 6. Great care must be exercised to not
scour, scratch or otherwise damage the interior
surface of the CT. The tubing end are then
fastened to the connector ligament by pressing
the CT ends into the hemispherical depressions
of the connector (i.e. common “dimple-on”
connections) as shown in Figure 7.

Since it is desirable to avoid any external
upsets (e.g. for passage through the stripper
or “stuffing box”), a mechanical connector
shown in Figure 5, requires the inside diameter
(ID) to be somewhat less than that of the CT.
Experience has shown, however, that the
reduced ID does not hinder normal operations
including conveyance of steel balls used for ball-
activated bottom hole assemblies (BHA). }
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000pYAOBAHUE

CnenoBaTenbHO, TMOKUI U IIPOYHBIN YIIOTHSAIOM UM
MAaTEPUAJI IOJIKEH IIPUMEHSITHCS B TEX MECTAX, TTIC

KOHIIBI ['T IEPEKPBIBAIOT MY(PTY, LIS IPEJOTBPAIIEHUA

BO3/JICUICTBUS KUC/BIX CPEZ, HA BHYTPEHHIOIO
HOBEPXHOCTD I'T.

NMPUMEPBbI NPUMEHEHMNA
BAPABAHHbIX
COEAQUHMUTEJIbHbIX MYODT

Bo3MOXHOCTB cOeAUHATD I'T TP NOMOITY CBAPHBIX

COEIMHEHUH WIN 6APA6AHHBIX COCITMHUTEIBHBIX
MY@T ABIAETCA BAXKHBIM ACIIEKTOM JIJIs1 KOHTPOJIA
U PEMOHTA KOJIOHH I'T. 339acTyIO OBIBAET TAK, YTO
KOPOTKUH Y4aCTOK KOJIOHHBL ['T M3pacxonoBa cBOH

3KCIUTYATALUOHHBIIN PECYPC. DTO MOXKET NOTPEOOBATD

(332 UCKJIIOYEHUEM CITYYAEB, KOIZIA JAHHBIN YIaCTOK
MOXXHO YAAJIUTDb U/WUJIN 3AMEHUTDb HA HOBBIN)
HEOOA3ATETBHOTO CHATUSA C AKCILTYaTAIIUN BCEU
KOJIOHHBI I'T. /10 HACTOSIIETrO BDEMEHU, HABEPHOE,
HanOOJIEE YAAYHOI M HEOOXOJUMOH O6IACTBIO
NPUMEHEHUA 6APA6AHHBIX COEAUHUTENBHBIX MY(PT

ABysIUCh KPC nnu 6ypoBble pabOThI C IPUMEHEHHUEM

KOJITIOOWHTI'A B MOPCKHUX YCIOBUAX. [IpH aTUX
OIepaIMAX, KAK IPABUJIO, IPUMEHSIOTCS KOJTOHHBI
I'T 605bIIETO UAMETPA, AJIUHBI U TOIIUHbI
CTEHOK. DTO OYEBU/IHBIM OOPAa30M IPUBOJUT K
TOMY, YTO Ha MOPCKYIO IIJIATPOPMY NPUXOAUTCS
BBITPY2KATh O0JIee TsKenble 6apadansl ¢ I'T. Oqaako
IPY30HO’bEMHOCTU KPAHA HEAOCTATOYHO JIJISI
TOT'O, YTOOBI IOAHSATH BCIO KOJIOHHY I'T iesinkomM,

OCOOEHHO IPU OOJIBIIOM BOJIHEHUU HA MOpeE. [ToaTomy

NPUXOJNUTCA TOCTABIATH KOJIOHHY 10O 4aCTAM. Panee
3TH YACTU CBAPHUBAJINCH HA IJIAT(HOPME TOIBKO IIPU
TOMONIY CBAPKU. JJaHHBII METO/] 6B JOBOJIBHO

HENOMYJISIPEH CPEAY MHOTHX JOOBIBAIOIINX KOMIIAHUH

M13-32 IPOO6JIEM C 6€30ITACHOCTBIO U LIEJION UCTOPUH
HEIOIYCTUMO YaCTBIX HEMOAJOK. C MOMEHTA
YCHEMHOM pa3pabOTKH HOBOH «BBICOKOIIPOYHOL»
6apabaHHOI COEJUMHUTEIBHON MY(PThI HEKOTOPBIE

oneparopel, padoTaromue B CEBEPHOM MOPE, BHIOPAIH

€€ B KAYECTBE CTAH/IAPTHOI'O METOA COEJUHEHUSI
komoHH I'T. Mexanunyeckue coequautenu I'T Takske
CTAHOBSTCS TONYJISIPHBIMU IIPU BBITIOJIHEHUH
OIIEpallMH HA CyLIE, OCOOEHHO B OT/IAJICHHBIX

001ACTAX, I7i€ KBATU(PUIIUPOBAHHBIX U KOMIIETEHTHBIX

CBAPIIMKOB TAXKEJIO UJIM BOOOIIE HEBO3MOXHO
HaiTy. [Ipy HAIMYHUY HA4aJIBHOM, HO O0s34TEIbHON
MOATOTOBKH MEXAHUYECKHUE COETUHUTETN MOI'Y T

OBITBh HA/ICKHBIM OOPA30M YCTAHOBJICHBI PETY/ISIPHBIM

IEPCOHATIOM, OOCIYKHUBAIOIIUM KOJITIOOUHI'OBYIO
yCTaHOBKY. K HacTosmemMy MOMeHTY 6apabaHHbIEC
MY@TBI UCIIOJIB3YIOTCS UISI COEJUHEHUS TPYO
JAUaMeTpPoM OT 44,5 10 73 MM, COOTBETCTBYIOIIUX

ksaccam nnpoysocTtu CT80, CT90, CT100 miau CRA CT.

Ecnu I'T U3roTaBanuBaETCA U3 AHTUKOPPO3UOHHBIX
CIUIABOB, TO EAUHCTBEHHO BO3MOXKHBIM PEIICHUEM
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Pucynox 6 - Yempanenue enympennezo 3aycenua
nPOOOABHOZO CEAPHOZ0 WEA

Figure 6 - Reamir‘tig of Internal Weld Flash of CT
Longitudinal Weld Seam

Pucynox 7 — <AAmounoe» npucoeounenue konoé I'T
K yenmpanvnoi nepemviuie myghmot

Figure 7 — “Dimple-On” Connection of CT Ends to
Connector Ceniral Ligament

When considering harsh downhole
environments such as those containing H2S
(i.e. sour wells), butt welded connections have
been shown (Figure 8, Luft, H. B, Ref. 5) from
sour fatigue tests to fail after only a few cycles
regardless of whether the welding process used
was manual or orbital TIG.

The super alloy used for the spoolable
connector described in Ref. 4, tested successfully
for sulphide stress cracking resistance (SSC)
however, special attention must be given to
protecting the inside surface of the CT ends from
exposure to the sour environment. Extensive
testing of CT fatigue specimens exposed to a
NACE Standard “A” sour solution reported in Ref. 5,
has revealed that hydrogen induced cracking
(HIC) will occur more readily when the tubing
is exposed on both the outer and inner surfaces.
Hence, a flexible and durable sealant must be
applied where the ends of the tubing overlap
the connector to prevent exposure of the inner
surface of the CT to the sour environment.



MAJTOLMKITOBAA YCTAJTOCTHASA NMPOYHOCTb
CTbIKOBOYHbIX LLUBOB B KUC/IbIX CPEOAX

LOW CYCLE FATIGUE (LCF) PERFORMANCE OF
CT BUTT WELDS IN SOUR ENVIRONMENTS

MMbkas Tpyba mapkum CT80, cogepkaHue cepoBofopoaa
B cpeae — 100%, nasneHuve — 10,3 MlMa
CT80-100% H,S, 1500 psi
He ncnonb3ywTe CTbIKOBOYHbIE CBapHbIE LWBbI, ecnv rubkas Tpyba
3KCnnyaTupyeTca B KUCbIX cpenax
Do not use butt welds in sour service coiled tubing
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Pucynok 8 — dgpgexm 6030eiicmeus KUcavLx cpeo na
MATOUUKIOBYI0 YCMATOCHHYIO NPOUHOCHb CINBIKOGOUHBIX
w606 6 I'T 6e3 npumeneHus CReuUaIbHbLLX UHZUOUMOPOE

Figure 8 — Effect of Sour Environments on Bend LCF of CT Buitt
Welds Without Anti-Cracking Inbibitor

JULSL COEAUHEHUS TAKUX TPYO ABIAIOTCSA 6aApabaHHbIE
COETMHUTENBHBIE MY(PTBL DTO OOYCJIOBJIEHO

TEM, YTO MOAXOAAILAS CBAPOYHAS IPOLIEYyPA

C MUCHOJIb30BAHUEM IPUCAIOUHOT'O MATEPHUAIIA,
KOTOPas AaBasa 6bl IPUEMJIEMYIO MAJIOLIUKJIOBYIO
YCTAJIOCTHYIO IPOYHOCTD CBAPHOI'O COEAMHEHUS, EIIE
HE pa3paboTaHa.

ECTb HECKOJIBKO IPUMEPOB, KOTOPBIE
JEMOHCTPHPYIOT BO3MOKHOCTU NPUMEHEHUH,
NPEUMYIIECTBA U SKOHOMHUYECKYIO BBITOY
HCIOJIB30BAHUSA 0APA0AHHBIX COEJUHUTENBHBIX My(T
B MOPCKHUX YCJIOBUAX. HEKOTOPBIE U3 3TUX IPUMEPOB
MOKHO HaTu B padore JI. Jlunka u ap. [1]. HOBbIH
COEUHUTENb, OMMUCAHHBIN B pA0OTE [4], CTAJI TOJIE3HON
TEXHOJIOTUEN /IS MPOBEJEHUS BHYTPUCKBAKMHHBIX
padoT B ycIoBUAX CEBEPHOTO MOPS, KOTOPLIE
HOTPEOOBAIN UCIIONB30BAHMS ['T 60bIIETO
auamerpa (60,3 u 73 mm). st IpOBEACHUS PAGOT HA
HOPBEXCKOM HIEIb(POBOM MeCTOPOXAeHUU Veslefrikk
A, oniepaTopOM KOTOPOTO ABJISETCA KOMITAHUA
Statoil ASA, noTpeboBanaces I'T co cnegyomumu
mapamMeTpaMu: JuameTp — 60,3 MM, TOJIIIUHA CTCHKH }

APPLICATION EXAMPLES
OF MECHANICAL
SPOOLABLE CONNECTORS

The ability to join coiled tubing strings
by either welding or spoolable mechanical
connectors is important for the management
and repair of coiled tubing strings. Often, a
relatively shorter sub-section of a CT string has
exhausted its safe working life that, unless this
section can be removed and/or replaced with
a new section of tubing, will require that the
entire CT string be retired unnecessarily. Perhaps
the most beneficial and essential application
of mechanical spoolable connections to date,
has involved offshore CT workover or drilling
operations. These operations typically utilize
larger diameter, heavier wall and longer CT
strings. Obviously this means heavy spools
of coiled tubing that must be landed on the
offshore platform. However, the crane loading
capacities are not sufficient to lift an entire
string length particularly at high seas such that
it becomes necessary to deliver the string in
shorter sections. These sections had previously
been joined on the platform by welding only; a
method that is unpopular with many operators
primarily because of safety concerns and a
history of unacceptably frequent failures. Since
the successful development of new “high-
fatigue” spoolable connectors, some offshore
operators in the North Sea have elected to
make this their standard method for joining
CT strings. Mechanical CT connectors are also
gaining popularity in onshore operations,
particularly in remote locations where qualified
and competent welders are difficult if not
impossible to find. With some basic but essential
training, mechanical connectors can be reliably
installed by regular coiled tubing unit (CTU)
rig personnel. To date, connectors has been
commissioned for CT sizes ranging from 1-3/4”
(44.5 mm) to 2-7/8” (73 mm) and strength
grades of CT80, CT90, CT100 and CRA CT.
When coiled tubing is fabricated from corrosion
resistant alloys (CRA), the only solution for
making a tube-to-tube connection in CRA CT
appears to be the use of a spoolable connector.
This is because a suitable welding procedure that
involves a filler metal has not yet been developed
that exhibits an acceptable low cycle fatigue life.

There are several examples to illustrate the
application, benefits and economics of using
spoolable connectors principally offshore. Some
of these have been published by Link, L, et al,
Ref. 1 The new connector described in Ref. 4
constituted an enabling technology for offshore }
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3,4 MM, Kj1acC povyHoCcTH — CT100, fyinHa —

4900 m. ITpy MOMOIIH JAHHOH TPYObI INIAHUPOBAJIOCH
MPOBECTH OYUCTKY ITTyOOKOBOIHOI CKBAKHUHBI 1
YCTaHOBKY INTYyOMHHOU TPOOKU 17151 IOATOTOBKHU
CKBA>KHHBI K IOBTOPHOMY 3aKaHUYUBaHUIO. bapadan

¢ I'T Tako¥ J/IUHBI BeCUI 65l 32 T. I'py30H0/BEMHOCTD
JK€ KpaHa, PACIIOJIOKEHHOT'O HA MOPCKOM IJIAT(OPME,
COCTABJISIIA BCETO JIUIIb 16 T IIPH BBICOTE XAPAKTEPHOL

well interventions in the North Sea that required
larger sized coiled tubing of 2-3/8” (60.3

mm) and 2-7/8” (73 mm). For the Norwegian
“Veslefrikk A” offshore field, Statoil ASA required
a2-3/8” (60.3 mm) X 0.134” (3.4 mm) CT100
string of 4,900 m in length for a CT cleanout

and deep-set plug installation in preparation for
a well re-completion. If landed in one lift, this

BOJIHBI 3 M. BBIJIO IPHUHATO PELICHUE PA3JCIUTD
KOJIOHHY I'T Ha TPH YaCTH U UCIIOIB30BATD JIBE
6apabGaHHbIE COCTUHUTENbHBIE My(THI 171 TOTO,
YTOH6BI COOPATH KOJIOHHY 3aHOBO Ha IJIAT(OPME.

(MCXQHH‘{CCKI/IC COCOUHUTCI/IN ObLIH BI)I6p2HI)I nus-

32 TOT'O, YTO NPEABIIYIIHE NOIBITKU CBAPKU TPYO

would have entailed a total weight of 32 tonnes.
However, the offshore platform crane lifting
capacity was only 16 tonnes at 3 m significant
wave height. It was decided to split the string in
three (3) sections and use two (2) connectors
to reassemble the string on board. (Mechanical

BCTBIK IPOBAJIHJINCE). COEIUHUTEIHN ObLIN YCIICIITHO
YCTaHOBJICHBI 6€3 KAKUX-TNGO MPOUCIIECTBUH 32 26
4acoB. I[Ipy1 3TOM BBICOTA BOJIH IIPEBBINIAIA 3 M HA BCEM
MPOTSIKEHUH OIlepaniu. [Tpo11ecc yCTaHOBKH IPOXOUI
TAKUM O6PA30M, YTO y/1AJIOCh U30EKATH 3HAUUTEIBHBIX
33/IEPKEK BO BPEMsI TPOBECHUA onepanuu. ITocue
ycrenHo nposeaeHHOro KPC Ha ckpaxkunae Ne 1
KOJITIOOHHTOBOE O60PYAOBAHUE OBLIO IEPEMEIIEHO HA
CKBaKMHY Ne 2 JIJIs1 HPOBEACHUS OYUCTKU U TIOBTOPHBIX
nep@OpPaIMOHHBIX PA6OT C TOH K€ KOHIICHTPAIIHUCH
060pyaoBaHu. CKBakMHA Ne 2 TaksKe ObLIa YCIIEITHO
3aKOHYEHA, ITIOCJIE YE€TO OOOPYJOBAHUE IEPEMECTHUIIN
Ha CKBAXXUHY N2 3 11151 HOCIEAYIOMIErO YCIENTHOT'O
POBE/ICHUS OTICPAIIUU 11O 3AKAYKE UHTUOUTOPA
coneoTnoxeHus. IToznHee 060pyI0BAHHE ObLIO
M3BJIEYEHO U3 CKBAKUHBI, KOJIOHHA ['T 6b1J1a cMOTaHA
Ha 3 OTJICIbHBIX 6apa6aHa U JOCTABICHA OOPATHO
Ha 6EPETrOBYIO 623y CHAOKEHU . DKCILTyATALUOHHAS
a¢ppexTuBHOCTL I'T Ipu NpOBENEHNHN
BHYTPUCKBAKUHHBIX OIIEPAITUHI COCTABUIA 92%, 99% 1
100% cooTBeTCTBEHHO. BapabaHHBIE MYy(THI yCIIENTHO
(PYHKITMOHHUPOBAJIU HA TTPOTSKEHHUU BCEX G CITYCKO-
MNOJ’bEMHBIX OIIEPALINI 6€3 KAKUX-TTUOO IPHU3HAKOB
VXYAIIEHUS UX KA4ECTBA U HE TPEOYs 3AMEHBL.

Broport npumep [1] UCIOABb30BAHUS 0APAOAHHBIX
MY(T TAKKE CBSA3aH C oriepanyeil B CEBEpHOM MOPE,

connections were selected because of previous
failures with butt welded joints). The connectors
were installed successfully without incident over
a 26 hour period with ocean seas exceeding
wave heights of 3 m that persisted prior to and
during the installation operation. The connector
installations were conducted mostly off the
critical time line so that no significant delays
were incurred by this operation. After successful
workover of Well #1, the CTU equipment was
skidded to Well #2 to conduct a clean out
and re-perforation operation with the same
equipment spread. With Well #2 completed
successfully, skidding to Well #3 followed to
conduct a successful scale inhibitor squeeze.
The equipment was then rigged down, the CT
string spooled back on 3 separate reels and
transported back to the onshore base. The
operational efficiency for each intervention was
reported at 92%, 99% and 100% respectively.
The connectors performed all 6 runs without
any signs of deterioration and did not require
replacing during the 3 well campaign.

A second example (Ref. 1), also offshore North
Sea in the Ekofisk field for ConocoPhillips,
involved a 2-7/8” (73 mm) X 0.203-0.156"

KOTOpas NPOBOJWIACH B OKTAOpe 2003 roga. Ha
mecTopoxaeHuu Ekofisk, ornneparopom KoToporo

(5.2-396 mm) tapered CT100 acid fracturing job
performed in October 2003. Three (3) zones in

sBisieTcst Komnanus ConocoPhillips, Tpe6oBanocs
MPUMEHEHUE KOJIOHHBI PA3HOCTEHHBIX ['T tTnamMeTpomM
73 MM, TOJIIUHOL OT 3,96 10 5,2 MM U KJIACCA
npoyHocTu CT100. C TOMOIIBIO JAHHOM KOJIOHHBI

I'T m1aHUPOBATIOCh NPOBEJEHNE KUCIOTHOTO I'PIT.

Tpy 30HBI B OTHOU U3 CKBA’KMH MECTOPOXKJEHUS,
PACIIONIOXKEHHBIE HA TITyOHHE 3962 M, GbLIN
HENPOAYKTHUBHBIMH, IIO3TOMY OBUIO IIPUHATO PENIEHNE
NPOBECTU KUCTOTHBIN ['PIT mpy momMoniy KOJNTIOOUHT 4.
O6muit Bec KooHHBI I'T 1 6apabaHa COCTABISUT 36 T, B
TO BpEMA KaK MAKCUMAJIbHAA T'PY30IObEMHOCTD KPaHA
6bL1a 32 1. KononHa I'T 6p11a pa3zéura Ha [IBE 4aCTH,
a3aTeM coO6paHa Ha IIAT(POPME U TPOTECTUPOBAHA

H4 I'€PMETUYHOCTD IIPU J1aBJIeHNnHU 55,2 MIIa ¢

this well located at a depth of 13,000 ft (3962 m)
MD, were non-productive and it was decided

to perform a CT/straddle acid frac stimulation
operation. The total weight of the CT string

and reel was 36 tonnes whereas the maximum
crane capacity was 32 tonnes. The CT string

was ultimately landed in two (2) sections and
assembled offshore and hydro-tested to 8,000
psi (55.2 MPa) using a 2-7/8” (73 mm) connector
instead of welding again because of premature
failures experienced with the latter method of
joining. Six (6) runs were performed with the
same connector that sustained a maximum
treatment pressure of 6,700 psi (46.2 MPa) with a
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UCIIOJIb30BAHUEM COEAUHUTEIBHON MY(PTHI JIUAMETPOM
73 MM. OIATBD K€ MEXAHUYECKUH COETUHUTEID ObLI
BBIOPAH M3-3a IPEXKIEBPEMEHHOIO U3HOCA CBAPHBIX
COEIMHEHUU, UCIIOJIb30BAHHBIX A0 3TOrO. IlleCcThb
CITyCKO-TIOJIbEMHBIX ONEPALUI OBLIO IPOBEJAEHO C
UCIIOJIb30BAHHEM OJHOI'O U TOI'O K€ coearnHuTe . OH
BBIJICPIKAN JaBieHue 46,2 MI1a, IpH 3TOM IO KOJIOHHE
I'T nporekan 10%-i1 pacTBOP COMAHOU KUCJIOTHI CO
CKOPOCTBIO 2544 1/MUH. HallOJTHUTEIb U3 3J1aCTOMEPA
HOTEPSIT CBOU CKPEIUIAIONUE CBOHCTBA 1 ObLT

3aMEHEH HA META/UTUYECKUE LIEHTPYIONE KOIbLIA IS
MNPOBEAEHUS NOCIEAHNUX JIBYX CITYCKO-TIOJ/bEMHBIX
onepanuid. Kucnorusii I'PIT 6611 yCHIENTHO 3aBEPIIEH
MOCJIE YETBIPEX CTYCKO-TIO/bEMHBIX OIEPaIuii 6e3
MIPOUCIIECTBUI. B pesynbrare o6b4a He(PTHU BO3POCIA
B 8 pas.

B kauecTBE IOCIEAHETO IIPUMEPA UCIIOIb30BAHNA
6apabaHHON COENMHUTEIBHON MY(PTBL B MOPCKUX
ycnoBusix [1] ¢ komouno I'T mimnHoM 4496 M,
JUAMETPOM 73 MM U TOJIIITMHOM CTEHOK 3,96 MM MOYKHO
MPUBECTHU OlePaUIo B CEBEPHOM MOPE B JIeKadpe
2004 roma. Ha MOpCKOT ItaTpopMe UMECS KPaH
I'Py30HOABEMHOCTBIO 40 T IIPU CIIOKOMHOM Mope. 114
HECIIOKOMHBIX BOJ| B 3SUMHUI IEPUOJ TAHHAS BEJTUYHHA
CHM’KAJI1ACh JIO 37 TOHH. KostoHHA 6bl1a pa3/iencHa
HA JIBE€ YACTH U JOCTABJIEHA HA IUIAT(OPMY B BUJIE
OTHAENBHBIX 6aPaOaHOB, CHUKAsI MAKCUMAJIbHBIH BEC
KaKJIOU U3 4acTeH JO 22 TOHH. DTO rapaHTHPOBAJIO
BO3MOKHOCTB ITIPOBEJICHUS BHYTPHUCKBAKMHHBIX
paboT B TEYEHUE BCETO 3UMHETO CE30HA HE3ABUCUMO OT
BOJIHEHU HA MOPE. YCIIENTHOCTDb U CHUKEHUE 3aTPAT
HAa IPOBEAECHUE ONEPALINH, KOTOPBIX YAAJI0Ch JOCTUYb
MNPU IPEABIAYIINUX IPUMEHEHUAX AHAJIOTTYHBIX
COEUHUTEIIEH, OBLJIN PEHIAIOIIUMU (PAKTOPAMU
IIPU pEMICHUU 00 UCIIOIb30BAHUN OAPAOAHHON
COEJUHUTEIBHOU MY(PTHI JJ151 COOPKU KOJOHHBI ['T
Ha riaTdopme. IToce 3aBepueHnsa MEXaHUYECKOTIO
COEMHEHUS KOJIOHHBI U HAMOTKU I'T Ha 6apabaH Obli1a
NPOBEAEHA IIPOBEPKA KOJIOHHBI HA TEPMETUYHOCTD
nipu gasneHuun 34,5 MIla. ITocne atoro nposepunu I'T
Ha IMIPOXOAMMOCTD (IIPOJABUIIM LIAP JIJIA IPOBEPKU
COOTBETCTBHA BHYTPEHHETO JUAMETPA HYKHBIM
pasmepaM) B TedeHure 24 9acoB. Bce onepanyu HUKAK HE
TIOBJIMAJIA HA BBITIOJIHEHHE JIPYI'UX PAOOT.

Ha ckBaxxunHy Ne 1 Ob1/IM OTBEACHBI TP CITYCKO-
IIO'bEMHBIE ONIEPALIUU, KOTOPBIE OUUCTUIIN JIUPTOBYIO
KOJIOHHY JUAMETPOM 177,8 MM U (PUIBTPBI T'PABUMTHON
HaouBKHU. [Tocsie 3TOro nposeny nep@oparuno
I'PaBUHHOM HA6UBKU. Ha cKkBaknHe Ne 2 TaxoxKe
IOTPEOGOBAIOCH IPOBEJEHHUE TPEX CITYCKO-TIObEMHBIX
Olepal Ui, KOTOPBIE TOXE OYHUCTHIIN IUPTOBYIO
KOJIOHHY JUaMeTPOM 177,8 MM U (PUIBTPEBI T'PABUMTHON
HAaOUBKU. DTO IO3BOJINJIO BIIOCJIEACTBUU IIPOBECTU
Ka6€JIbHBIA KaPOTAX. A BOT HA CKBAXKUHY Ne 3
MPHUILIOCH OTBECTH LIETBIX BOCEMbB CITYCKO-TIO’bEMHBIX
onepanuii. bplia ounieHa IUQTOBAS KOJIOHHA

10% HCl acid flowing at 16 bbl/min (2544 1/min).
The elastomer backfill had disbonded and was
replaced with metallic centralizer rings for the
last two trips into the well. The acid frac job was
completed successfully after 4 trips without
further incident resulting in an 8-fold increase in
oil production.

As a final example of utilizing a spoolable
connector offshore (Ref. 1) with a 14,750 ft
(4,496 m) of 2-7/8” (73 mm) X 0.156” (396 mm)
CT100 string, also involved a 3-well North Sea
operation during December 2004. This platform
had a crane capacity of 40 tonnes in calm seas
that needed to be de-rated to 37 tonnes in rough
winter seas. The string was cut into two sections
and offloaded onto the platform in split reels
reducing the maximum weight for each lift to
22 tonnes. This ensured that the well
intervention could be performed during the
winter season regardless of the severity of the
sea state. The success and financial savings
realized with earlier connector operations, were
the deciding factors for using a CT connector to
re-assemble this string as well. Completing the
mechanical connection, spooling the assemble
string onto the “Mother Reel”, pressure testing to
5,000 psi (34.5 MPa) and drifting the string
(i.e. pump a ball to confirm the ID) took less
than 24 hours to complete and was performed
“off the time line” (i.e. did not slow other job
progress).

Well #1 entailed three (3) runs to clean out
the 7”7 (177.8 mm) production tubing and gravel
packed screens, followed by perforation of the
gravel pack. Well #2 also required three (3)
runs to clean out a 7” (177.8 mm) production
tubing and gravel pack screens to allow wireline
logging operations. Well #3 consisted of eight
(8) runs to not only clean out a 7” (177.8 mm)
production string but perform fishing, jarring
and milling operations and finally pushing
a stuck mono-lock plug downhole. All three
workover operations achieved their objectives
except that on the 3rd well, it was not possible
to push the fish all the way to bottom. The CT
connector suffered minimum wear after 14
runs without having to be replaced with a new
connector. Several balls up to 1-3/8” (349 mm)
in diameter were successfully pumped through
the string and connector which had been pulled
several times over the guide arch (“gooseneck”)
at 210 bar (21 MPa) and a tension of 65,000 lbs
(28,913 daN). Working fluids were pumped
up to a rate of 6.5 bbl/min (1,040 1/min). In
terms of allowable fatigue life, the connector
outperformed a butt welded connection. Dual }
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JguaMmeTpom 177,8 MM, IPOBEIEHBI IOBUJIbHBIE U stuffing boxes were required for the last 4 runs
(PpE3EPOBOUHBIE PAOOTHI, 4 TAKKE OCBOOOKICHHE because of failure of the aluminum centralizer
3aCTPABLIEIO UHCTPYMEHTA IIPU IIOMOINU ACa. B rings that replaced the elastomer backfill.
3aBEpIICHUE ObLJIO IPOBEJECHO NPO/IABINBAHUEC BHU3 Centralizers fabricated from alloy steel are now
3aCTpsABLIEN NPOOKU. BCe Tpu onepanuu JOCTUTTIA used successfully without further incidents.
CBOMX Liesiel. EqUHCTBEHHAA HEeyJja4da OblIa Ha The key benefits of using spoolable
CKBaXMHE Ne 3, 171€ TaK U HE Y aJ10Ch IPOTOJKHYTh connectors instead of tube-to-tube welds
34CTPSABIINI HHCTPYMEHT Ha 326011. COeAMHUTEIbHAS that were cited for these case studies included
My(Ta IOABEPINACH MUHUMAJIIBHOMY U3HOCY IOCTIE reducing crane capacity/equipment weight
14 cryCKO-IOA'bEMHBIX OIEPALINH, 3AMEHBI TAKXKE HE issues, a greatly expanded weather window,
noTpe60BAIOCh. HECKONIBKO MAPOB JUAMETPAMH O ability to utilize optimum (i.e. larger) CT sizes
34,9 MM 6BUIN YCIIEMTHO NTPOAABJIECHBI ITO KOJIOHHE I'T. thereby increasing the chance of job success,
CoeTMHUTEbHAS MY(PTA HECKOJIBKO Pa3 MPOXOAIIA greater cost effectiveness and faster than butt
10 HAIIPABJIAIONICH apKe IIpU AaByicHuu 21 MIla u welding, more predictable performance than
pactarusaromeM ycuiauu 28913 nH. Pabodas JKuaKOCTb butt welds (i.e. incipient failure point in the CT
MPOKAYMBAIACH 1O KOJIOHHE CO CKOPOCTBIO 1040 j1/MUH. string can be monitored during operation) and
YTO KacaeTcs AONYCTUMOM YCTAJIOCTHOU IIPOYHOCTH, simple installation and monitoring by the CT
TyT 6apabaHHas COEAUHUTEIbHASI My TA IPEB3OIILIA crew. With the recent development of viable
MOKA34TEJIN CBAPHBIX COETMHEHU. JIByCTOPOHHME spoolable CT connectors, making mechanical
CaJIBHUKOBBIC YCTPOHCTBA HOTPEOOBAINCH rather than welded connections has become
JULSL IPOBE/ICHUS YETBIPEX ITOCJIEHUX CITYCKO- the preferred method of choice by some
MOJ’BEMHBIX OIIEPAITUIT M3-34 ITIOJIOMKH A TIOMUHHEBBIX operators for joining CT sections for assembling
LEHTPYIOINX KOJIEL, KOTOPBIE 3aMEHWIIN coiled tubing strings offshore. Aside from the
HATIOJTHUTEND U3 3TACTOMEPA. advantages already discussed above, one of the
B HacTOAMMUI MOMEHT YCIIENTHO U O0€3 IPOUCHIECTBUI main reasons for this is to increase the reliability
UCHOJIB3YIOTCS HOBBIE IEHTPUPYIOIIUE KOJIbIA U3 of the CT connection and reduce the risk of
JIETUPOBAHHOM CTAJIN. premature failures with welded connections and
K KJIIOYEBBIM IPEUMYIIECTBAM UCIIOIb30BAHUA other risks associated with welding operations
6apabaHHBIX COEIUHUTEIBHBIX MY(PT BMECTO CBAPHBIX on offshore platforms. It can be expected that
COEMHEHUWI [ ONTMCAHHBIX BBIIIE KOHKPETHBIX the benefits of spoolable connectors will also
MIPUMEPOB MOKHO OTHECTH: YMEHBIIIEHUE ITPOOIEM, be exploited onshore, particularly in remote
CBSI3aHHBIX C I'PY30IO0/TbEMHOCTBIO KPaHA U BECOM locations.

060PY/IOBAHUS, CHIDKCHUE 3aBUCUMOCTH OT
ITOT'O/THBIX YCJIOBHH, BO3MOKHOCTD HCTIO/Ib30BAHUS
I'T onnTUMaIBbHBIX (TO €CTH OOIBUINX) PA3MEPOB, UTO

YBEJIMYMNBAET YCIENTHOCTD ONIEPALTUI U CHHOKAET JINTEPATYPA / REFERENCES

BPEMS U CTOUMOCTD UX IIPOBEECHMU, A TAKXKE OOJIee

IIPEICKA3yEMbIE TEXHUYECKUE XAPAKTEPUCTUKU 1. Link, Land Laun, L.E., “Large Diameter Coiled Tubing
II0 CPABHEHUIO CO CTBIKOBOYHBIMH IBAMU Becomes Available Safely Offshore Through a Newly
(3apOsKAAIOIIASICA TPEIINMHA B KOJIOHHE ['T MOoxeT Developed Spoolable Connector: Case Histories and
OBITB IIPOKOHTPOJIMPOBAHA B IIPOLIECCE OIEPALIH) Field Implementations”, SPE94163 (2005).

U 00JIEE IIPOCTASI YCTAHOBKA. [To Mepe BHEPEHM A 2. Luft, H. B., “Development of Welding Procedure
HEJJABHUX Pa3pabOTOK B 061ACTHU OAPAOAHHBIX Specification for Girth Welds in Coiled Tubing”,
COEIMHUTENBHBIX MY(PT MHOI'ME KOMITAHUHU CTAJIN SPE54481 (1999).

NPEJAIIOYUTATD MEXAHHUYECKOE COCIMHEHME KOJIOHH 3.Van Arnam, W.D. and Smith, D., “Good Coiled Tubing
I'T B MOPCKUX YCIIOBUAX CBAPHBIM COEJUHEHU M. Welds, Properly Managed, Do Not Break” SPE60694
Kpome yxe yIIOMAHYTBIX IIPEUMYIIECTB, O HOU U3 (2000).

OCHOBHBIX IPUYUH ITOT'O SIBJISICTCS YBEJIUYCHHE 4.Luft, H.B., L. Laun, L.E., and Thov, P.B., “Development
HAJIC)KHOCTU coeguHeHus I'T 1 yMEHbIICHUE PUCKA of a New Spoolable Mechanical Coiled Tubing
IIPEXKJIEBPEMEHHBIX ITOJIOMOK ITO CPABHEHUIO CO Connector”, SPE89527 (2004).

CBAPHBIMU COCJUHEHUSIMHY, A TAKIKE CHMIKECHHE 5. Luft, H. B., Padron, T. and Kee, E., “Sour-Well
IPOYUX PUCKOB, CBI3AHHBIX C IPOBEJECHUEM Serviceability of Higher-Strength Coiled Tubing”,
CBAPKU B MOPCKUX yCIoBUAX. [Ipearnonaraercs, 4To SPE107014 (2007).

NPEUMYIIECTBAMU 6apa6aHHb1X COEJIUHUTEIbHBIX 6. Ehtesham, A., Hriscu, J. and Zhong, A., “Development
MY@T TAKXKe OYAYyT IOJIb30BATHCA U HA CYIIIE, of a High-Performance Spoolable Connector”,
OCOOEHHO B OTAAJICHHBIX PAMOHAX. SPE113037 (2008).
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3apayva Accoumnaumm ICoTA cocTOUT B NOOLLPEHNN
o6meHa MHdopmauven, 0606LeHUM onbiTa

npyMeHeHUsi UHHOBALLMOHHbIX TEXHONOTUIA,
npodeccnoHanbHOM NOAroTOBKE CreLnanucTos,
cofencTBUN BHeAPEHUIO CTaHAAPTOB
6e30nacHOCTU 1 HOBeMLIMX Pa3paboTok B
06nacTV KONTIOOUHIOBbIX TEXHOMOI A U

BHYTPUCKBaXXUHHbIX paborT.

(Ul @ LA

Intervention & Coiled Tubing Association

3AABJIEHNE

HekomMmMmepueckoe napTHepPCTBO «LleHTp pa3BuUTUS KONTIOOGUHIOBbIX TexHonorun» (HM «LPKT»),
nony4ymeLLee NpaBo pacrnpocTpaHaTb NpuBunermn Accoumauum cneLmnanncTtos

No KONTHOOGUHIOBbIM TEXHONOTMSIM U BHYTPUCKBaXXKUHHbIM paboTtam (ICoTA) B Poccun,
npurnawlaeT B CBOU psAfbl CreLmanmcTos HepTerasoBoro cepeuca.

YneHb! ICOTA nonyyar:

® MpaBo Ha y4acTMe B MEPONPUATUSIX MEXAYHAPOLHOIO N permoHanbHoro yposHewn, nposoaumelix ICoTA, co cknakamu,
npeaycMoTpeHHbIMW OpraHM3aLMOHHBIMU KOMUTETAMWN COOTBETCTBYIOLLMX MEPOMNPUATUIA;

* MpaBo Ha Nonb3oBaHuWe pecypcamu canta Accoumaumu http://www.icota.com no cneumanbHoMy OCTYMy U Nofy4yeHne
npeseHTauun oKNagoB, NpeacTaBieHHbIX Ha Beaywmx ¢dopymax ICOTA B XbiocToHe U AbepanHe, Kanrapu n CtaBaHrepe;

® [OCTYN K BceMupHo 6a3e uneHoB ICOTA, 4To co3acT NpeKkpacHble BO3MOXHOCTU ANsl pacluMpeHunst 4eNIOBbIX KOHTAKTOB.

NHpnBmnpyanbHbIV YneHcKni B3HoC Ha 1 rog coctaBnsieT 1500 py6nen.

Ons BctynneHus B ICOTA 3anonHuTe, NoXanymncTa, cneayowyo aHKeTy:

OpraHusaLms/KoMnaHusa /cTpyKTypa

damunusa HanucaHue no-aHrumcKkmn
Nmsa HanuncaHue no-aHrMMMcKn
OT4yecTBO

JOMKHOCTb

Appec 31eKTPOHHOM MoYThI

TenedoH ®dakc

MouToBbLIN appec

NHpekc

XoTuTe nu Bbl, 4TOOLI Balwa KoHTakTHasa MHDopMaLms Obina pasmelleHa B kKaTanore yneHos |COTA?

[] na [ ] her

MoxxanyncTa, oTNpaBbTe 3aMofiIHEHHOe 3asiBieHMe Mo 3n1eKTpoHHoM noyTe laktionov@fidnov.by



Ca ] A\

Mission Statement:

The mission of the Intervention & Coiled Tubing
Association is to enhance Communication, gather
technical expertise and promote safety, training,

competency and industry-accepted practices within

Intenre ntion & Coiled Tubing Association ~ APPLICATION the Well Intervention and Coiled Tubing industries.

Membership Category and Annual Membership Fee

Corporate Member: Applicable to organizations or individuals participating with a key role within the
coiled tubing industry. Acceptance subject to ICOTA Board of Directors approval.

Individual Member: Applicable to individuals with a declared technical or commercial interest in the
coiled tubing industry. Eligible to participate on working committees and task groups

Organization or Company.

[] us$ 1,000

[ ] Us$50.00

Contact Name (Last) (First)

Job Title

Company Business Interests (e.g., operator, tool rental, CT service, etc.)

Mailing Address

City State/Province
Postal/Zip Code Country

Telephone No.: Fax No.:

E-mail:

Method of Payment / Transaction Details:

] creditcCard # Zip Code:

Expiration date: __/ Cardholder’s Signature:

| cash or Check (Checks and Money Orders should be made payable to: “ICoTA")

Are you interested in participating on working committees and/or task groups? [] Yes [ No
Would you like your contact information listed in our member directory? [ ] Yes [ No

Chapter Preference for individual members:

| canadian | European L usA | Latin American [ ] Russian

Send this completed form and supporting payment to:

ICoTA

P.0O. Box 1082

Montgomery, TX 77356

Fax to +1 832 201 9977-0OR- e-mail to ababin@icota.com




220033, Benapyck, MuHck, yn. Peibanko, 26

Ten.: +375 17 298 24 17. cpaxe: +375 17 248 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.com
MNpeacraButenkcTeo B Poccun «PUQcepBucs,

Ten.: +7 (916) 281 15 53
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220033. Belarus. Minsk. Rybalko str. 26

Tel.: +375 17 298 24 17, fax: +375 17 248 30 26

E-mail: fidrtashsalest@nov.com, www.fidmashnov.com

Representative office in Russia LLC "FIDservice", tel.: +7 (916) 281 1553




NMpenmyujlecrea a30THbIX cTaHyuun TrA
np¥ KONTIOOMHroBOM OypeHunum

Koamioounz — 3mo npozpeccusnviii memoo oypenHus u PeMmonma CK8aiCuH,
OCHOBAHHBLI HA UCNOABIVBAHUU 0E3MYPMOBbLX 2UOKUX MPYo. Koamoounz
UCNOBIYemCcA KaK npu OyPeHun Ho8bLX CKEANICUH, MAK U nPU OYyPeHUU HOBbLX
CMEON08 U3 CYU,eCMBYIOUUX CKEANICUH.

Cez200HA KOAMIOOUHZ NPUMEHACCA ONA MAKUX OnePauuii, Kax 2uopopa3puie
naacma, UCcaeo08anue U IKCNAYAMaUUs CKEANCUH U M.O.

Ha ce2o00ns 3 pexmuenocms KOAmoounza He 6bi3viéaem 60npocos. Buacmnocmu,
KOAMIOOUH2 — MO OOUH U3 HauO oS ee IPPBeKmusHbLX Memoo0s8, PUMEHACMbLX
npu 6ypenuu npooyKmueHsLX NAACMOE U NPU KANUMAILHOM PeMonme HePMAHbLILX
U 2a308bLX CKEANCUH 8 YCA0BUAX OenPeccuun Ha NPOOYKMUBHBLI NAACT.

PoJIb 230T2 B KOJITIOOHMHTIE

1 OypEHUAB YCIIOBUAX JENIPECCHUU UCIIONb3YETCSA
HECKOJIBKO THIIOB IPOMBIBOYHBIX JKHJKOCTEL.
B TOM umciie O6JIETYEHHBIE PACTBOPHI, B KOTOPBIX
HEOOXOAMMAsA HH3Kad IUIOTHOCTb JOCTUIAETCA
IIyTEM a3palyu a30TOM. [IpUMEHEHHE a30Td B
a3palliy  HE TOJIBKO 33/]a€T BBICOKUH YPOBEHBb
MOKAPO- U B3PBIBOOE3OMACHOCTH, HO U SIBJISICTCS
3KOJIOTUYECKH YUCTHIM METO/IOM.

He cuuras TOro, 4TO HCHOJb30BAHUE a30Ta
B HE(MPTErasoBOM OTPACIN PEITTAMEHTHPOBAHO
Pocrexnaasopom.

IL1rOCHBI IIPUMCHCHHU A A30THBIX
craaui TTA

B KONTIOOMHIOBOM 6YPEHUU KJIIOYEBOE 3HAYEHUE
HUMEET HAJIEKHOCTD UCIOIB3YEMOT'O OOOPYIOBAHNA,
MIPEACKA3YEMOCTDb €r0 PA6OTHI M TOYHBIN KOHTPOJIb
pabovYnx MapaMeTPOB.

A3oTHBIE CTaHIMM cepun TTA OT KOMHIAHUH
«TETAC» HaIeJeHbl Ha JOCTIDKEHHE  3TUX
HEOOXOIUMBIX KaUECTB:

* IPUMEHAECTCA  HANEKHBIM W  JOJITOBEYHBIN
MEMOPAHHBIA ra30pasgeaInTe/IbHbIA OJIOK,
OOIAAIOMUIT  HHU3KUM 3HEPIONOTPEOICHUEM,

KOTOPOMY HE CTPAIIEH CJIOKHBIA TEMIIEPATYPHBINA
PEXUM U TAXKETBIE PA6OYHE YCIIOBIU,

* KOMIIPECCOPHBIE OJIOKHU COOCTBEHHOI'O
IIPOU3BOACTBA — HAJEXKHBIE M JIETKUE B
OOCIIYKUBAHUY;

* [I0 TPEOOBAHUIO 3AKA3YHMKA aABTOMATHUKA CTAHIIUNI
TT'A TO3BOJISIET KOHTPOJIHUPOBATh U APXUBHPOBATH
paboune  mapamMeTrpel C  HOCJIEAYIOMICH HX
06paborkort Ha IIK; TakKe BO3MOXHA YCTAHOBKA
CUCTEMBI CIIYTHHUKOBOI'O KOHTPOJS IOJOKEHHS
CTAHIIUHU U €€ OCHOBHBIX PA60OYHX TAPAMETPOB;

* CTAHIIUU TTA [DOArOTaBAMBAIOTCA K padoTre
B 3a/JAaHHBIX KJIMMATUYECKUX YCJIOBUSIX:
KJIMMaTHYECKOE HCIIOJTHEHUE o YXJI-1,
IIPEAITYCKOBOM IIOIOTPEBATEID Webasto,
JOIIOJTHUTENBHBIE IIPEAIIYCKOBBIE IIOAOI'DEBATENN
Macja B KOHTYpaxX IIPUBOJA  KOMIIPECCOPA,

IIPUMEHEHUE JIEIKOH MY(@QTBI CBSI3U KOMIIPECCOPA

C IIPUBOJOM, OOJIETYEHHAsI CUCTEMA BEHTUJIALIUN

KOMIIDECCOPA M IIPUBOAA, 4 TaK K€ JApyrue

Hapa6boTKU KoMIaHUHU <T'ETAC».

Crannuu TTA cepTUPUIIMPOBAHBI B COOTBETCTBYIOT
CTPOr'MM MHPOBBIM CTAHAAPTAM, MOJEIBHBIN P
CTAHLIMHI HE UMEET aHAJIOI'OB Ha Tepputopuu Poccun
10 CBOMM PA00OYMM XAPAKTEPUCTHUKAM, KOMIUIEKTAITIHN
U BO3MOXXHOCTH TPAHCIIOPTUPOBKU.

Bo3moixkHa
craanui TTA

Jaa 3aKpBITHUA TIOTPEOHOCTEU B HEPETYIAPHBIX
U KPATKOCPOYHBIX pPAbOTAX C yYACTUEM dA30THBIX
craHuuu kommaHusa <«TETAC»> mpejiaraer CTaHIUU
TT'A B apenay. CpOK 1 yCIIOBUSA APEH/BI OTOBAPUBAIOTCA
OTJEJIbHO, IIAPK JOCTYIIHBIX IS aAPEHJbl MAIliH
PACIIUPAETCA EKEKBAPTAIIBHO.

apeHga A30THBIX

Komnanusa «TETAC» npedrazaem C60OUM KAUEHMAM HE MOIBKO CO8PeMeHHble
azomnsie cmanyuu TI'A, HO U HeOOX00UMBbBLE CORYMCMEYIoujie YCaY2u: NOCIMA8Ka
3anuacmeiti, cepgauc, oo0yuenue nepconana 3aKasuuKa padoome Ha KOMRPeccopHom
oo0opyoosanuu, apenoa a3omusix cmanyuii. Kormoounz c npumenenuem a3ommuuslx
cmanuyuii TTA — amo pauuonaisnasn u 6€30NaAcHaAn IKCNAYAMAUUL MeCMOPOICOCHUIL,
ONMUMANBHBLE PEHCUMBL PAOOMBL 000PYO0SAHUA.



OMEPALIN C MPUMEHEHUEM A30THbIX KOMIMPECCOPHbIX CTAHLINA TTA

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

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

A30THbIe KOMMpeccopHbie cTaHLUuMn cepum TTA, Nnpeanaraemble KoMmnaHuen «Terac» B apeHay

HauMeHOBaHUE Hpomﬁ?g?;gg?mc“’ JABJICHHUE 430T4, ATM. Yucrora 23014, % HCIIOIHEHUE
TrA-5/101 C95 5 101 90-95
TIA-10/101 C95 10 101 90-95 Ilaccu KAMA3,
260 20-gpymoeniti
TrA-10/251 C95 10 251 90-95 KoHmetirep
TIA-10/15 10 15 98

Bo3saywiHble ctaHuumn cepun TFA, npegnaraemblie KoMmnaHnen «Terac» B apeHay

3
HaunmeHnoBanue Ip CESER S Ose Hye/ JlaBjieHHUE 230TAa, ATM. Hcnionuenue
TIA-9/101 9 101
Hlaccu KAMAS,
TrA-18/101 18 101 260 20-gpymoebwiii
KOHmelnep
TrA-18/251 18 251

. HpOI/IBBOﬂHTCJIbHOCTb TIPUBEJICHA 110 YCIOBUAM BCACBIBAHUA.

IIpermyiecTBa apeH bl KOMIIPECCOPHBIX CTAHIINII:
* BCEIJa B HAJTHYIHUH — IIOJTYIECHUE CIICIITEXHUKH C

HCO6XOI[I/IMLIMI/I TEXHUYCCKUMHU MTAPAMCTPAMHU 1O

IPOU3BOAUTCIBHOCTH, JABJICHUIO U KOHIICHTPAITU U,
¢ OTCYTCTBHE HEOOXOTHMOCTH:

- B IPUOOGPETEHNH JJOPOI'OCTOALIEIO OOOPYAOBAHHS;

* B YBCJIMYCHUU YHUCIICHHOCTH IICPCOHAJIA JJIA

OOCNYKUBAHUS CTAHLIUY U IIPOBEACHUU €ETO

CHELHUATBHOIO OOYUEHUS;

« B YILJIATE HAJIOTOBBIX OTYMCJICHUL;
« paCcxXOJ0OB HAa CEPBUCHOE OOCITY>KHUBAHUE;

* CTAaHIIHH NIPETOCTABIAIOTC C
BBICOKOKBATH(DHUITHPOBAHHBIM 3KHIIAKEM;

¢ OIIE€PATHBHOE IIPOBEICHHUE PEIVIAMEHTHHIX pa0OT

TTA 10/251 C 95 nawaccu KAMA3 63501

IIpou3eooumensHocms — 5 W3/ mumn;
Haenenue — 251 amm.;
Yucmoma asoma — 95%.

L]

IIPH OCBOCHUH UJIM PEMOHTE raPaHTUPOBAHO IO
YCTAHOBJICHHOMY I'DAUKY;

KPYIVIOCYTOYHAS SKCIUTYATAI[HS CTAHITUH;
BBIIIOJTHEHHE PA3HOXAPAKTEPHBIX OIIEPAITHI;
COKpAIEHHUE BPEMEHU ITPOBEICHUS PA6OT 32 CUET
HpI/IMCHCHI/IH CIICUTEXHUKU C 6OJICC BbBICOKMMU
XAPAKTEPUCTUKAMH 1O TTPOUBBOJIUTEIBHOCTH, /IABICHHUIO,
I(OHL[CHTpaI_[I/II/I;

MOBBIIIEHUE CTENIEHU B3PBIBOOE30MACHOCTH PAOOT;
HCIIOIB30BAHHE BBICOKOTEXHOJIIOIMYHOT'O O60PY/IOBAHUS
BBICOKOH HpOXO,lII/IMOCTI/I B pHSJII/I‘IHI)IX KINMATHUYECKUX
ycaoBusax — 50 °C go +50 °C;

BO3MOXHOCTD KBUIH(PUITPOBAHHOM KOHCYIBTAITUH U
IUTAHUPOBAHM S HEOOXOAMMOI'O 0ObEMA PAOOT.

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

Qucmoma azoma — 95%.

TIA 5/101 B 95 6 6:104HO0-MOOYALHOM UCHOSIHEHUU
IIPpou3600UMeNLHOCG — 5 M3 /Mumn;

Haanenue — 101 amm.;

Yucmoma azoma — 95%.

Kommnanus <Terac» mpeajiaraeT HOBbIE IMOAXObI K PEIICHUIO Banrux npon3Bo/ICTBEHHBIX
3agad. O6ecneauBaeM 3(p(HeKTHBHOE B3AHMOJECHCTBHE H OIIEPATHBHYIO OOPATHYIO CBA3b.
IIpurianiaeM K COTpyJHHUYIECTBY!

NPOMBILNEHHAR MEYNNa

www.tegaz.ru
r. KpacHopap

(861) 299-09-09 (MHOroKaHasnbHbIN)
info@tegaz.ru — 3aka3 obopynoBaHus
arenda@tegaz.ru - apeHga KOMMNpeccopHoro obopyaoBaHMs.




PETrHUOHBI : Y30EKHUCTa
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WE PLAN TO MASTER COILED
TUBING DRILLING

Haw xoppecnonoernm becedyem c
npeocmasumenamu Mexrcoyrnapooroii
epynnolL ERIELL, OCYujecmensatoujumu
cepsucHbLe Padbomvt C HOMOULBLIO
KOIMIOOUH20601L )CIMAHOBKU 8 Pe2UoHe
Kapwu (Y36exucmar)

Bpemsa KoaTIOOMHTA: Banra koMmaHussa
0OCIYKHBAET ra30BbI€ CKBAXKUHBI VTN HeDTAHBIE?
Paxmanos JKamoaunaunH HacpyiiioeBud, MacTep

ycraHOBKH «<KOJITIOOHUHTI»: V HAC T'A30BbIE CKBAJKUHBL

BK: BocTpeGOBaHBI TU B Y30€KHCTAHE
KOJITIOOMHT'OBBIE TEXHOJIOTHH?

Paxmanos 2K.H.: a. [IoTpeGHOCTDb B HUX BBICOKAA.
Hamra KoMImaHus Hadaia paboTy C KONTIOOUHIoM B 2007
rofly C TE€X IOP YCHEIHO NPOBOAUT KOJITIOOMHI OBBIE
ONEPAIIMN.

BK: C kako¥i yCTaHOBKO¥ BrI paGoTaere? Kakue
onepanuu nposogute? Kakopa riryOMHA CKBASKHH?
Paxmanos 7K.H.: Mbl paboTaeM ¢ ycTaHOBKOM MK20

npousBoacTBa C3AO «Puamani». OCHOBHbIE PAOOTHL,
KOTOPBIE IPOBOJUT HAIIA KOMITAHHUS, — 3TO KUCJIOTHBIE

06paboTKH. [IpOBOAUTD ONEPALINU NPUXOJUTCS B CIIOKHBIX

YCIIOBHSIX, IIOCKOJIBKY MECTOPOSK/IEHHE OTINYACTCS
OOJIBIION KOHILIEHTPALIMEN CEPOBOAOPOAA. [T1yOHHA
CKBA)KUH Y HacC rtopsaaxa 3800 m.

BK: HaCKOJIBKO YBEITHIHBACTCS ICOUT CKBAKHHBI
IOC/IEe KHCIOTHOM 0O0Pa0OTKH C IIOMOIIBIO
KOJITFOOHMHIA?

PaxmaHoB 2K.H.: [Tocjie KUCTOTHOHM OOpa0OTKU ACOUT
BO3PACTAET B 2—3 pa3a.

BK: CKOJIBKO 00pa00TOK B MecAIL, Bel mpoBoguTe?

PaxmanoB JK.H.: B cpejaeM 06pa0aTeIBAEM IBE—TPHU
CKBAKHMHBI B MECALL. B rog — IpuMepPHO O TPUALATH, B
3aBUCUMOCTH OT TPEOOBAHUN 3aKA3YUKA. A OCHOBHOU
3dKA34YMK Y HAC KOMITAHU S «JIyKOMID.

BK: HamepeHna iu Banra KoMIIaHuA pacCIIHPHTH
CBOM MAPK KOJITIOOHMHIOBOI'O O0OPYAOBAHH A?

PaxmanoB 2K.H.: /]2, MbI HAMEPEHBI IIPUOOPECTHU €111
OIHY YCTAHOBKY CPEZHETO KJIACCa.
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Our correspondent is talking to the
representatives of ERIELL International
Oil Service Group, performing service
operations with coiled tubing unit in
Karshi region (Uzbekistan)

Coiled Tubing Times: Does your company
provide services to gas or oil wells?

Zhamolidin Rakhmanoyv, foreman of
"Coiled tubing" unit: We deal with gas wells.

CTIT: Are the coiled tubing technologies in
demand in Uzbekistan?

Zhamolidin Rakhmanov: Yes. There is a great
need for them. Our company started operations
with coiled tubing in 2007 and has been working
successfully since that time.

CTT: With what unit do you work? What
operations perform? What is the depth of
wells?

Zhamolidin Rakhmanov: We work with
MK?20 unit produced by NOV Fidmash. The
principle operations performed by our company
belong to acid treatment. We have to work in hard
conditions, because the oilfield is notable for high
concentration of hydrogen sulfide. The depth of
wells is about 3800 m.

CTT: What is flow rate after acid treatment
with a help of coiled tubing?

Zhamolidin Rakhmanov: After acid treatment
flow rate grows up to 2—3 times.

CTT: How many times per month do you
perform an acid treatment?

Zhamolidin Rakhmanov: At the average we
treat two-three wells monthly. Per year — about
thirty, depending on customer’s demands. Our
basic customer is Lukoil Company.

CTT: Does your company plan to enhance
your coiled tubing fleet?

Zhamolidin Rakhmanov: Yes, we are going to
purchase one more medium class unit.



BK: IIlmaaupyeTe 14 Bel IpoOu3BOIUTH
BBICOKOTEXHOJJIOI'HYHBIE OIIEPAITHH C IIOMOIIBIO
KOJITIOOHHTA?

Paxmanos 7K.H.: /Ia, IiaHupyemMm OCBOUTh
KOJITIOOMHT'OBOE OYPEHUE OOKOBBIX CTBOJIOB.

BK: KOoITIOOHHTOBOE GypeHHe — BeChbMa CJI0KHA
TEXHOJIOI'HA. YTO HY>KHO B IIEPBYIO O9E€PEH, ITOOBI
€€ OCBOHTD: TEOPETHIECKHE 3HAHU A HJIH ONIBITHEIE
Kaapbr?

AxazxkaHoB AMup ’KymaOGeKkoBHY, ITTABHBIH
crnenuaauct mo KPC: M 1o u gpyroe. Y HaC B KOMIIAHUU
MMEIOTCS Ka/IPbI OYEHD BEICOKOM KBATU(PUKAIIUN, KOTOPbIE
IPUOOPEIIH OIBIT B JPYTUX MEXYHAPOAHBIX CEPBHUCHBIX
KOMIAHUAX. Y HAC JOCTATOYHO BO3MOXKHOCTEN /I
MPUTTAIEHUS UX HA paboTy. HO, KOHEYHO, IOKA Yy HAC
MPOLIEHTOB HA CEMBJIECAT — TEOPETUYECKUE 3HAHUS.
V3HATb OOJBIIE O KONTIOOMHIOBOM OypPEHUH HAM ITOMOIJIA
12-a MexayHapoaHas KoHpepeHIUsA «KOITIOOMHTIOBBIE
TEXHOJIOTMU U BHYTPUCKBA’KUHHBIE PA60OTBI> 1 OCOOEHHO
IPEABAPSABIINI €€ yUEOHBII CEMHUHAP, TOCIOCOOCTBOBABIIUI
060raIeHNIO0 UMEHHO NPAKTUYECKNUX 3HAHUI

BK: BbI I10/1y YHJUIH HCYEPIIBIBAXOIILY IO
nHpopMaAITHIO?

AxaxxkaHoB A.JK.: EcrecTBEHHO. MBI IOy YUJIN TO, 3d YEM
IIPUEXAJIN.

BK: PersiaMeHTHI ¥ IUIAHBI IIPOBEACHUA padoT Bam
IPEJOCTABISICT 3AKA3UHK?

HemartoB ®apy3 BaxXTuApOBHY, CTAPIIHH MACTEP-
TEXHOJIOT: C KOMIAHUEHN «JIYKOMJI> MBI PAOOTAEM 1O €€
TEXHOJIOTHAM, B TOM YHCJIE 3TO KACAETCA ¥ KOITIOOMHTI 4.
3aKa34YnUK IPEAOCTABIIAET HAM TAKXKE IIJIAHBI PAOOT.

BK: Ham >xypHaJ B Banre KOMIIAaHUH 9YUTAFOT?
HemaroB @.B.: [ToCTOSHHO YHUTAEM. BEIIIHUCHIBAEM.
TexHUYECKUE CTATHU O KOJITIOOMHTOBBIX TEXHOJIOTHSIX

O4YEHB [IOMOTAIOT HAM B Pa6OTE.

BK: Omyuraere 1u Boi ce6st 4wieHOM He(hOpMaTIbHOTO
«Kiry6a 1r00HTe I KOJITIOOHMHTA»?

HematoB ®.B.: KoHeuHO, ontynjaem. biaarogaps Bamemy
IIPOEKTY.

BK: Ctacu60.  yciexos!

BecepoBana Onsra JIUC, <Bpemsa KOJXTIOOHHIA>

ons: Uzbekistan

CTT: Are you going to perform high-tech
operations with a help of coiled tubing?

Zhamolidin Rakhmanov: Yes, we plan to
master coiled tubing sidetracking.

CTT: Coiled tubing drilling — is a
complicated technology. What is required
first of all for its mastering: theoretical
knowledge of experienced personnel?

Amir Akazhanov, chief specialist in
well workover: Both. Our company has
highly professional personnel, who achieved
their experience in other international service
companies. We have enough possibilities for
their recruiting. But, of course, currently 70%
of our knowledge is a theory. We learned more
about coiled tubing drilling with a help of the
12th International Conference “Coiled tubing
technologies and downhole operations”, especially
preliminary workshop, which helped to emprove
our practical knowledge.

CTT: Have you received comprehensive
information?

Amir Akazhanov: Certainly. We’ve got what
we’ve come for.

CTT: Regulations and plans of operations,
are they given by the customer?

Faruz Nematov, chief process engineer: We
work with Lukoil Company by its technologies,
including coiled tubing. The customer also provides
us with plans of operations.

CTT: Do personnel of your company read
our journal?

Faruz Nematov: We read it regularly. Subscribe.
The technical articles about coiled tubing
technologies are really helpful in our job.

CIT: Do you feel as a member of informal
Coiled Tubing Club?

Faruz Nematov: Of course, we do. Thanks to
your project.

CTT: Thank you. Good luck!

Olga LIS, Coiled Tubing Times

HALLA CMPABKA

MexayHapopHas HedTecepBucHas rpynna ERIELL npegoctaBnset ycnyrm
pa3BefoYHOrO 1 3KCrlyaTauMOHHOro BypeHus, a TakKe KanuTanbHOro
pPeMOHTa CKBaXXWH HedTerasosbiM KOMMNaHMUAM B Pa3NYHbIX PErmoHax
mupa. ERIELL cneunannsmnpyeTcs Ha pa3aBeAO04HOM U 3KCrTyaTaLlMOHHOM
OypeHuM HedTerasoBbIX CKBaXMH, Pa3BUBAET HarNpaBneHus No
NPOM3BOACTBY COBCTBEHHbIX OYpPOBbIX YCTAHOBOK 1 OBYCTPOMCTBY
MeCTOPOXAEHUN.

Ne 1 (039) Mapr /March 2012 57




HCTPAAUITNOHHBIC HICTOYHHUKH YIJICBO

['A3 METAH N3 JIEJAHOI'O JOMMKA.

KOJTIOBUHI TOTOB JJOBBIBATD
TA3 13 TASOTHUIPATHOTO ITTJIACTA

GAS METHANE FROM ICE HOUSE.
COILED TUBING IS READY TO

EXTRACT GAS FROM GAS HYDRATED
DEPOSITS

TAK, IOHAYAJTy BBIACHHUM: [IOYEMY HHOTIA
ra30rH/IPATHBIE MECTOPOXKECHHN S HA3BIBAIOT
KJIATpaTHBIMU? M 94TO Takoe Kiarpar? M npuyem

37€Ch «JIEASTHOM JIOMHK»?

I'azoBble rUAPATHI U3BECTHHI 1aBHO [1, 2]. OgHako
YTO JKE TAKOE KIaTPaT?

IIp1 HEKOTOPBIX COOTHONIEHUSIX I'a34, BO/IBI U
TEMIEPATYPBI CO3AAETCS PEMIETIATAS CTPYKTYPA U30 JIbJA
(CBOEOOPA3HBIN «IEASHON IOMHK»), B KOTOPOM B KAYECTBE
«OCTS» HAXOIUTCS I'a3 METAH (IEPBOOTKPHIBATEIN
ra30TUIPATHBIX MECTOPOXK/ICHUI HA PAOCTAX
POMAaHTHUYECKH HA3BAJIU PEMIETYATYIO CTPYKTYPY KJIATPaTa
«JIEASAHBIM JJOMUKOM»); ECJIM €IIE O0JIEE YIIPOCTUTB, TO
MOJKHO KJIATPAT YIOJOOUTD «COTAM IS COOPA U XPAHEHHU S
ME/Ia», TOJIBKO ITYETIUHBIE COTHI «COTKAHBI» U3 BOCKA, 4
37,€Ch AYENUCTAS PEMIETKA CJIOXKEHA U30 JIBJA.

I'pomaaHBIN, €111e HE TPOHYTBIN U IIPAKTUYECKU
HENCYEPITAEMBIN PECYPC, TA30TUPATHBIE 33JIEKHU
(KaK IOA3EMHBIE, TAK M HA JHE MPOBOTO OKEAHA),

ObLT1 OOHAPY’KEH OTHOCUTEBHO HEJIABHO — BO BTOPOH

TIOJIOBMHE IIPOILJIOTO BEKA. B Mupe yxe nzsectHo 220

TAKUX MECTOPOXK/ICHU, IPOTrHO3HBIE 3A11AChl KOTOPBIX

B 9HEPIE€TUYECKOM 3KBUBAJIEHTE OOJIEE UEM B/IBOE

MPEBBIMAIOT BCE PA3BEAAHHBIE HA INIAHETE 3AITACHI YIJIA,

HEPTH U I'a34, BMECTE B3ATHIE.

Haunbonee qu1oJOHOCHB B 3TOM OTHOIIEHHUH CEBEPHBIE
MOp#, TAKHE KaK bapeH1ieBo 1 OXOTCKOoe. TaM KOJTM4eCTBO
METAHA B TA30TW/IPATHBIX 34JI€3KaX OllcHUBaeTcsA B 1000—
1200 Tpnu ky6omeTpoB. Ho He 06uaena npupoja u Yepnoe
MOpE: IO OLIEHKE IKCHEUITUU MUHUCTEPCTBA I'€OJIOTMU 1
Axanemuu Hayk CCCP, npoxoauBmux B 1988—-1989 rojax,
H4 €70 JIHE CKOITMJIOCH 1O 100 TpsIH KYyOOMETPOB I'a3a.
[TprueM nepej CEBEPHBIMU COOPATBAMHU YepHOE MOpE
HMMEET HEOLICHUMOE IIPEUMYIIECTBO — OHO TETLIOE,

4 3HAYMT, U JOOBIBATD I'd3 3/IECh 'OPA3/I0 MPOIIIE.

CTPYKTypa Ia30BbIX 'HPATOB HECOOBIYHA: MOJIEKYJIbI
BO/IbI B HUX CBSI3AHBI MEXK/TY COOOU IPOYHBIMU
BOZJOPOJIHBIMH CBSI3SIMH U OOPA3YIOT KAPKACHI C
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0, let’s make clear for the beginning: why gas

hydrated deposits sometimes are called clathrate.

And what is clathrate? And what has an ice house
to do with all this?

Gas hydrates are known for a long time [1, 2].
However, what is clathrate?

Some ratio of gas, water and temperature creates
a lattice structure of ice (a singular ice house) with
gas methane as a guest inside of it. Pioneers of gas
hydrated deposits in their joy romantically named a
lattice structure of clathrate an ice house). More simply
clathrate can be liken to honeycomb for collecting and
storing of honey, the honeycomb is made of wax and
this porous lattice is made of ice.

Such enormous, untouched and practically
inexhaustible resource, as gas hydrated deposits (as
subterranean, so on the bottom of World Ocean) was
discovered not long ago in the second half of the last
century. — There are 220 such deposits known in the
world, which expected reserves in energy equivalent
exceed more than twice all explored reserves of coal,
oil and gas taken together.

The most prolific in this sense are the Northern seas,
such as the Barents Sea and the Sea of Okhotsk. The
quantity of methane in the gas hydrates deposited
there is estimated at 1000—-1200 trillions of cubic
meters. But the Black Sea is endowed with these
resources too: the expeditions of Ministry of Geology
and Academy of Sciences of the USSR organized in
1988-1989 estimated gas accumulated on its bottom at
100 trillions of cubic meters. Meanwhile the Black Sea
compared with its Northern mate has a very important
advantage — it’s warm, it means that production of gas
is much easier there.

The structure of gas hydrates is unusual: molecules
of water inside of it are interconnected with solid
hydrogen links and make frameworks with vast
cavities reminding single ice houses inhabited with




OOIINPHBIMH NOJIOCTAMHU, HAIIOMUHASI CBOCOOPA3HBIE
JICOAHBbIC JOMHWKH, BHyTpI/I KOTOPBIX «I'OCTAT> MOJICKYHI)I
PA3/IMYHBIX I'A30B — METAH4, 430T4 U JIPYTUX.

TrazoruAparsl — 3TO aMOP(MHAs IbJONOAOOHASI MACCA,

B KOTOPOM MOJIEKYJ/IA I'A3 IIPUTATUBACT K CE6E MOJICKYIIBI
BOZbI, KUCJIOPOJA ¥ BOAOPOAA. CBA3b IIOy4aAE€TCSA OYEHD
IIPOYHAS, U B OTIIUYHE OTO JIb/]A, KOTOPBIH TACT IIPU HYJIC
rpaaycos Lleabcus, Mpyu HOPMATBHOM aTMOC(HEPHOM
JIaBJICHUH A30TU/IPATHI HE PACIATAIOTCS TIPU
TEMIIEPATYPAX 10 ABYXCOT I'PAYCOB BBIIIC HYJIA

o Lenbcuro.

B cpengHeM B OTHOM Ky6OMETPE THAPATA COACPKUTCS
CTOIBKO 3aMOPOKEHHOI'O METAHA, YTO B TA3000PA3ZHOM
COCTOSIHUM OH 3aHUMaJI 661 06'beM OT 100 10 160
Ky6oMeTpPOB. OOBIYHO I'a30TU/IPATHBIE 3AJICKU

1 sources of hydrocarbons

molecules of various gases methane, nitrogen etc.
as “guests”.

Gas hydrates — is amorphous ice-like mass, in which
molecule of gas attracts molecules of water, oxygen
and hydrogen. The link is quite strong and in difference
from ice which thaws at zero degrees Celsius at
normal atmospheric pressure the gas hydrates do not
disintegrate at temperatures below 200 degrees above
zero Celsius.

At the average, one cubic meter of hydrate contains
such quantity of frozen methane that in gaseous state it
would occupy a volume from 100 to 160 cubic meters.
As a rule gas hydrated deposits are placed in the near-

Y>xe nssectHo 220 razorngpartHbixX

PACIIONATraIOTCA B IPUAOHHBIX MIEIb(POBBIX MecCTOopOXaAeHU IZ, MPOrHO3HbIE 3anachbl
OTIOKEHMAX HA rTyGuHe 400-500 METPOB, 2 B KOTOPbIX B SHEPreTn4eCckoM 3KBMBAseHTe

Pa3MMYIHBIX MOPAX 9TH 3AITACHI UMCIOT PA3/TUYHbIC
AT'PEraTHbIC COCTOAHMNA, IVIOTHOCTDH, MCCTO

Oonee Yem BABOE NPEBbLILLAIOT BCE

PACIIONIOXKEHUS U [NTyOUHY 3AIETAHUS. pa3BefaHHbIE Ha rNniaHeTe 3anacbl YIrns,
IToka ra3 U3 ra3oru/ipaToB Ha IIJIAHETE JOOBIBAIOT He(le/I M ra3sa, BMecTe B3gThble.

TOJIBKO B /IByX MECTAaX — B 3an1agHo CUbmpu

¥ Ha Asracke [3]. Ho 310 mopzeMHble, 4 HE OABOAHBIE
MECTOPOXIEHHS, 1A U TEXHOJIOTUH JJOOBIYN OKA3AJIUCh
3aTpaTHBIMHU. TaK, Ha MeCCOAXOBCKOM MECTOPOXJEHUH
B CMOMPH JIMIITHIOIO S3HEPTHUIO IIPUXOJUTCA TPATUTD

HA TO, YTOOBI IOHU3HUTD JAABJIEHUE B TPOOYPEHHON
CKBaKMHE — TOJIBKO B 9TOM CJIy4a€ TUAPATEl HAUUHAIOT
IUIABUTBCA U OT/IABATh COAEPKAMUIICA B HUX I'd3.
JononHuTeNbHAA SJHEPTUA HEOOXOAMMA U IS 3AKAYKHU
MOJIYYEHHOI'O I'a3a B TPyOy. DTO BCE YBETUUUBAET
Ce6ECTONMOCTD I'a30TUAPATHOTO METAHA IO CPABHEHUIO
C TPAAUIIUOHHBIMH TEXHOJIOTUAMHU I'd30400bIY .
OJIHAKO B 3TOM KOHKPETHOM CJIy4ae 6OBbIINE 3ATPAThI
Ha JJOOBIYY TOIJIMBA 9KOHOMHYECKHU OIIPABJAHBI, U
MACCOAXOBCKOE MECTOPOKIECHUE YIKE TPU AECATKA JIET

There are 220 such deposits known in the world,
which expected reserves in energy equivalent
exceed more than twice all explored reserves

of coal, oil and gas taken together.

obecrieuynBaeT ra3oM HOPUIIbCK M €rO0 MHOT'OYUCIEHHBIE
NPOMBIIUIEHHBIE IPEANPUATHA. He TAHYTD e Crofa
ra30MPOBOJ, YEPE3 COTHU KMJIIOMETPOB TAMI'Y Y BEYHOI
MEP3JIOTHI, KOIJJA JOCTABKA TOIIJIUBA C «<MATEPUKA> OYAET
ropasio JOPOXKE CBOETO, U3BJIEKAEMOI'O U3 ITOI3E€MHBIX
ra30TUAPATOB.

NPUHLNTTNATIBHASA CXEMA 4OBbIYY METAHOBOIO
TA3A CO JHA MOPA C TOMOLLbIO NPUMEHEHNA
KOJITFOBUHIOBOU YCTAHOBKM

1.  TexHHWYECKHUE CPE/ICTBA

1.1. KpaHOBOE CyJTHO I'Py30IOABEMHOCTBIO 300 T.

1.2. KoJITIOOMHIOBAs yCTAHOBKA C THOKOU TPy6 Ot
JAHUAMETPOM 25,4 MM WU 37 MM U IJINHOM,
JIOCTAIOIIEN 10 TOBEPXHOCTH IA30TUAPATHOTO
macra (C3A0 «Dupma). }

bottom sediments at the depth 400—-500 meters, while
in different seas these deposits have different states of
aggregation, density, location and depth of bedding.
For the present gas from gas hydrates is produced
only in two places on the planet - Western Siberia
and Alaska [3]. But these deposits are subterranean,
not underwater, besides their production technology
turned out unprofitable. So, at Messoyahovskoe deposit
in Siberia extra energy has to be wasted in order to
decrease pressure in the drilled well — only after that
the hydrates start to melt and release gas containing
inside. Additional energy is required also for pumping
of the received gas into the tube, All this increases
cost price of gas hydrated methane comparatively to

the traditional technologies of gas extraction.
Nevertheless, in this specific case the high costs
of fuel production are justified economically and
Messoyahovskoe deposit has been providing

gas to Norilsk and its numerous industrial
enterprises for three decades already. There is

no way to bring gas pipeline there through hundreds
of kilometers of taiga and permafrost, when fuel
delivered from the main land will be much expensive
than its own produced from the subterranean gas
hydrates.

FUNCTIONAL DIAGRAM OF METHANE GAS
EXTRACTION FROM THE BOTTOM OF THE SEA
WITH A HELP OF COILED TUBING UNIT

1. Technical facilities
1.1. Crane ship with capacity of 300 tons.
1.2. Coiled tubing unit with flexible tube with diameter

1.3.

254 mm or 37 mm and length achieving gas
hydrated layer.

(NOV Fidmash)

Drilling unit for sea well drilling — totally 6 wells }
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HETPATUITUOHHBIE UCTOY

4TOOBI HE YITYCTUTD HA4Y4J14 PE3KOT'O MOBBIIEHU A
JIaBJIEHUS, KOTOPOE MOXKET OKA34ThCA HA4AJIOM
B3PBIBHOI'O COCTOAHUA B CKBAXKUHE). OTMETUM, YTO
AMEPUKAHCKHUE CIIEITUAIMCTHI IIPEATIONATAIOT, YTO
JIOKAJIbHBIN B3PBIB, IPOUZOMIEAIINHI B PEZYIBTATE
PaCIUIaBJIEHUSA KJIATPATA, CHOCOOEH BBI3BIBATH BPEMS
OT BPEMEHU B I'd30IU/IPATHOM IUIACTE B3PBIBHOE
COCTOSTHUE, HAOIIOIAEMOE NHOU pa3 B BepMyICKOM
TPEYI'OJIBHUKE, B KOTOPOM Hd MOMEHT KATaCTPOMHI B
HUKY/4 3aI'aJOYHO YXOAAT KOPAOIN U CAMOJIETDL

5. TlpmemHasA 3aABUXKKA PEATUPYIOMIETO CTBOJIA TO/KHA
OBITH OTKPBITOM, YTOOBI pA3TPY3UTh IABJICHUE —
BHE3AIHOE PE3KOE MTOBBIIIEHUE IABJICHUA B
JOOBIBAIONINX CKBAKHMHAX.

6.  OnTUMHU3HUPOBATH PABOTY IITYIIEPHOT'O XO3SHMCTRA,
OTOOPATH JJ1 AHAIN3A (PPAKLIMOHHOI'O COCTABA
ra3a) PE3UHOBYIO MOAYIIKY C FA30M 1 HA ATIIIAPaTe
Opca onpegenuTb (PPAKIIUOHHBIN COCTAB.

7. YCTaHOBUTb MOHUTOPHHI 34 €XKEAHEBHON Pa60TOMN
JOOBIBAIOIINX CKBAXKHUH C PErUCTPALIMECH JABICHUS
Ha YCTBE, KOJTMYECTBA JOOBIBAEMOI'O I'd34, COCTOAHUA
YCTBEBOI'O OOOPYIOBAHUSL.

8.  JKenarenbHO HA CTAUU IPOOHOM IKCIIYATALUU
CKBQXUH HE IIPOBOJUTD B JOOBIBAIOIINX
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1.3. BypoBas yCTAaHOBKA /151 6y PEHUSA MOPCKUX Jhemarn memat, QEol nap C%fg??}f;% e
CKBA’KHMH B KOJIMYECTBE 6 CKBAKUH B .

(4 CKBOXXUHBI — JOOBIBAIOIIUE, 2 CKBA>KUHBI —
HAaTHETATeNbHbIE) TITyOHHOI 1500-2000 M
JIoJIoTaMu 25 1 37 MM [3].

1.4. MOOMJIBHBIA HACOCHBIA ArPETAT C JABICHUEM = 0
1o 70—-100 MIIa. 2

15. MoO6MIBbHAS TAPOTCHEPATOPHASI YCTAHOBKA C
BBIXOJJOM CYXOT'O Mapa NPOU3BOJUTEIBHOCTBIO
300 m?/c u gaBneHueM 10 20 MITa. T

1.6. Tazorpy6Has yCTAHOBKA MOITHOCTHIO 6 MBT. ___Sea bottom '

1.7. TemnmocuioBas yCTAHOBKA JJIsI BEIPAOOTKU o I ,’m‘\\ '\
SHEPIUU 32 CYET TEPMOOHAPUUCCKON PAZHOCTH I T T C/101i 2a302U0PAMOE

. layer of gas bydrates
MOPCKOI1 BOZIBI M TEMIIEPATYP HA IITYOUHE MOPS Fap——ry.
U H4 €T'O INIOBCPXHOCTH. 2 — 2asoc6opmbiti Konnax / gas collecting cap

1.8. OnpecHurenb KOHCTPYKLIUHU (AKaZeMU 3 —mobunvras naasyuas naamgopma / mobile offshore platform
xonopa B Onecce). Pucynox 1- Cxema 00061 2a302u0Pamos

19. VYcrpeBoe 060PYAOBAHNE CKBAKHH, 3AIIOPHAS Figure 1 - Diagram of gas bydrates production
apMaTypa, OTCEKATEIIb 1ABJICHHU S, CKBA)KMHHBIE
Haxkepsl (IPU HEOOXOAMMOCTH) JOIIOIHSAIOTCS
10 MECTY BHEJIPEHUA TPUHIIUITHAIBEHON (4 wells for production, 2 injection wells)
TEXHOJJOTUYECKOHN CXEMBI JIsI JOOBIYU METAHOBOTO with depth 1500-2000 meters with chisels
ra3a U3 MOPCKOU CKBAKHHBI (PUCYHOK 1) 25 and 37 mm. [3].

1.10. >KenareabHO UCIIOIb30BATb BEPTOJIET /I 1.4. Mobile pumping unit with pressure up
ONEPATUBHOMN CBI3H C OEPETOBON 6A3011. to 70—100 MPa.

2. OmnpenenuThb IMy6HHY MECTOHAXOXKACHUS KJIATPATA 1.5. Mobile steam unit with release of dry steam and
(71EaAHOTO JOMUKA), UCTIONb3YS [NTYOUHHBIE productivity 300 m?/s and pressure up to 20 MPa.
PUOOPBL. 1.6. Gas-pipe unit with capacity 6 megawatt.

3. 3Hag rmyOHMHY MECTOHAXOX/IEHHUA KIATPAT4, 1.7.  Thermal power plant for generation of energy
paccyuTaTbh O6’bEM HATHETAEMOI'O CYXOTI'O [1apa C at the expense of thermobaric difference of sea
TeMIrepaTypoit 10 150-160 °C, HeOGXOAUMBIF /17151 water and temperatures in the depth of the sea
PAa3pyLICHUS KJIATPaTa. and on its surface.

4.  Tlocne BBIXO[A I'a3d, HAOIIOAAs 34 YCThEBBIM 1.8. Water distiller of the facility (Academy of Cold
MaHOMETPOM (PKEJIATENBHO, YTOOBI 3TOT in Odessa)

MAaHOMETD PETUCTPUPOBAJI CBOU ITOKA3AHUA, 19. Wellhead equipment, valving, pressure shut-

down, downhole packers (if necessary) can be
added where the functional diagram for methane
gas extraction from the sea well is implemented (p.3)

1.10. Preferable use helicopter for efficient
communication with shore base.

2. Determine depth of clathrate deposit (ice house)
using deep-sea equipment.

3. Knowing depth of the clathrate deposit, calculate
volume of injected dry steam with temperature
up to 150—160 °C, required for destruction of
clathrate.

4. After release of gas, keep observing wellhead
pressure gauge (it’s preferable that this pressure
gauge would register its readout, in order to
prevent the beginning of drastic growth of
pressure, which can be the beginning explosive
situation in the well). Let’s notice that the
American specialists suppose that the local
explosion caused by clathrate melting from
time to time can create in the clathrate layer
an explosive situation, sometimes observed in
the Bermuda triangle where in the moment of
disaster magically disappear ships and planes.

5. Reception valve of the reacting hole must be open



onal sources of hydrocarbons

CKBAKMHAX MHTEHCU(PULIUPYIOINX PAOOT, in order to relieve pressure — drastic growth of
KpPOME MITYLUPOBAHM A, YTOOBI U30€XKATh pressure in the producing well.
HETNPENBUEHHBIX OCJIOKHEHU. 6. Optimize work of choke system, sample for
9. O6BEMHBIM METO/OM IO JAHHBIM PA6OTEI analysis (of gas fractional composition) rubber
JOOBIBAIOIINX CKBAYKMH OIPEJEIUTD JIOKAJIbHBIE pillow with gas and determine gas composition
3aM1aCbl METAHOBOT'O I'a3a HA KOHKPETHOI with Orsa device.
TUIOTIAIHL. 7. Provide monitoring of daily operation of
10. TIpy HaNMM4YMU B JOOBIBAEMOM I'a3€ BPEJHBIX producing wells with registration wellhead
IIPUMECET (CEPOBOAOPO/A U YIVIEKHCIIOTHI) pressure, quantity of produced gas, state of the
UCIIOJIb30BATh MHI'MOUTOPBI KOPPO3HH. wellhead equipment.
8. On the stage of test operation it’s desirable to
MOPSOK NMPOBEAEHWNS CKBAXXWHHbBIX PABOT avoid intensifying activities on the producing
1. MeTonOM TIIATEIBHOI'O KOHTPOJIA OIPEAEIAETCA wells except for choke restriction, in order to
COCTOSHHE YCTHEBOI'O OOOPYAOBAHUA CKBAKIH, evade unexpected complications.
NIPOGYPEHHBIX B MOPE, C TOYKU 3PEHUA 9.  Determine local reserves of methane gas on a
HAJIEKHOCTHU T€PMETU3UPYIOIINX Y3JIOB IIPH certain area using volumetric method applied to
PE3KOM ITOBBIIIEHUH [JABJIEHU ITOCJIE PACTIIABA the operational records of the producing wells.
(paspy1ieHHeE KJIaTPaTa). 10. If there are harmful impurities (hydrogen
2. ]I TIJIABHOT'O 3aITyCK4 BCEX IPOOYPEHHBIX sulfide and carbonic acid) in gas, use corrosion
JOOBIBAIOIINX, HATHETATE/IBHBIX U PA3I'Py30YHBIX inhibitors.
CKB2>KMH YCTAHABJIMBACTCS YCTHEBOH IITYIIEP
auamMeTpoM 10 MM, KOTOPBIH IIOCJIE BBIXO/1A I'd34 ORDER OF BOREHOLE OPERATIONS
MOKHO IJTABHO YBEJIUYUTD JIO IUAMETpa 12— 1. Method of thorough control can determine state
15-18-20—22—-25 MM — BIUIOTb /IO HIITYIIEPHOTI'O of the wellhead equipment for the wells drilled in
KOPITyCa C ITUAMETPOM 24 unu 34 MM. @ the sea, from the safety point of view of the sealing
units at the drastic pressure increase after melting
JINTEPATYPA / REFERENCES (clathrate destruction).
1. ByraiA, 0. H. Banakupos, lO. A. TasorngpaTHble 2. The smooth starting of all drilled producing and
l'i"aepc;:ffg)e'(’f::c"_'llm leoé’i-é.og%.ra_v%,ml(c): A.banakupos. - relief wells requires installation of the wellhead
2. Erep, [. A. Mpobnembl fobbI4M MeTaHa choke with diameter 10mm which can be slowly

13 MOPCKMX razormapaTHbix MectopoxaeHun./ . A. Erep ; p
[ Ap.]. FapanT-Cepauic. Kies, 2007, — 358 c. increased after gas release up to the diameter

3. bepanuesckasn, M., CMupHoB, /1. Mope Tonnmea. / 12-15-18-20-22-25 mm — up to the choke body
M. Bepanyesckas, J1. CMmpHoB // Jkcnept.—2007.— N219. C.49-53. with diameter 24 or 34 mm. ©

KHWXHAS TIOJIKA

B uzparenscrse BHUHMOOHI Beinia KHUra b.M. KypodykuHa
JexXHHUKa U TEXHOJIOTHUA JUKBHJAIIUHU OCTOKHEHHUH IPH OypeHUH
M KAIIUTAJIBHOM PEMOHTE CKBAKHH>.

B pabore paccCMOTPEHBI AKTYaJIbHBIE IIPOOIEMBI IIPOBEAEHH A HAKJIOHHO-
HAIIPABJICHHBIX U TOPU3OHTAJIBHBIX CKBAKUH B OCJIO)KHEHHBIX YCIOBUAX. [Ipr
IIOJATOTOBKE KHUT'M ObLJIM UCIIOJIb30BAHBI MATEPHAJIBL, COOPAHHBIE B IIPOLIECCE
JUIMTEIBHOI'O BPEMEHM padOThI HA TPOU3BOACTBE U B BHUUWEBT. [IpuBoasaTcs
PE3YABTATHI JIMKBUJAITNH OCJIOKHEHNI HA MECTOPOXKICHHAX B PA3HBIX
partonax Poccurickort @epepanyu v gpyrux crpan CHIL OnrcaHbl TEXHOJIOIMU
JIMKBUIAITHUH HOTJIONIEHU N CAMOM PA3HON UHTECHCUBHOCTH C IIPUMEHEHUEM
HOBBIX TAMIIOHAKHBIX PACTBOPOB (B TOM YHCJIE BOAOHEPTEHAOYXAIOMNX
MATEPHUAJIOB), TEXHOJIOI'MH IIPEAYIIPEKAEHUS IIPUXBATOB OY PUIBHOI'O
UHCTPyMeHTA. OCOO0E BHUMAHUE YAEICHO PA3PAOOTKE TEXHOJIOINUI 1 HOBBIX
TAMIIOHA’KHBIX COCTABOB JIJIS IIPOBEJEHMA PA6OT B TOPU3OHTAIBHBIX CKBAKUHAX.

OTaenbHBIE TTIABBI IIOCBAIIEHBI HCCIEJOBATEIBCKUM PA0OTAM B OCIOKHEHHBIX
CKBaXMHAX. KHMra nipegHasnadena Jijis CrieliuaJIfcToB HEPTErd30BOU OTPACIH,
UHXXEHEPHO-TEXHUYECKHUX PAOOTHUKOB U ACIIMPAHTOB BYy30B HE(PTErAa30BOI'O
IPOPUIIA.
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MEXAYHAPOAHBLIE

HAYYHO-NMPAKTMW

OCHOBHBIE TEMbl KOHDEPEHLIHM:

* NpoekTHpoBaHue oGberTos cBopa, NOATOTOBKK U
TPAHCNOPTUPOBKKM YINEB0A0POLOE;

* CTPOMTENLCTEBO MPOMBICADBLIX W MarMCTPaNbHLIX
Tpybonposoaos;

* TEXHHMHKE ¥ TEXHONOMMA THE;

« Tpy6bl, TPYBONPOBOAHAA W 3aN0PHAA apMaTYPa;

* HHHOBAUWOHHBIE TEXHONOTHH MOHHTOPHHIA
TEXHWYECHOTO COCTOAHWA TPYBONPOBOAHEIX CHCTEM;

« 0BOpPYACEAHHE HACOCHBIX M KOMNPECCOPHBIX CTAHLMWIA;

« CTPOMTENLCTEO M IKCAAYATAUMA HedTerazoxpaHuamw,
pezepeyapHoe obopygosanue;

« Bopeba C HOpPO3WERA, NPeaYNPEXAEHHE W

NWHBMAAUMA ACNO;

OCHOBHBIE TEMEI KOHPEPEHLIMM:

* PEMOHTHO-H3ONALMOHHBIE PaBoThl B HEGTAHBIX
M F330BbIX CHBAMHHEX;

= NOBbIWEHWE HedTeoTaauM NNACTOR;

+ MHTEHCHDHKAUKA AoBbINKH HedTH 1 rasa;

« FMAPOPa3PLIB NAACTA;

« FAYLWIEHWE CHBAMMWH, BpEMeHHan BRokupoBka
NPOAYKTHMEHBIX NNACTOB;

« BTOPHYHOE BCKPBITHE;

* HPEMNNEHHE NPU3AGOAHBIX 30H
cnaBoCUeMEHTHPOBAHHEIX HOMNEKTOPOR;

OCHOBHBIE TEMbI HOH®EPEHLIMM:

« HOBBIE TEXHONOMMM BYPEHMA, 3aKaHYMBAHHA W PEMOHTA
CHBAMMH;

* NPOEKTHPOBAHHME, OPraHW3aUMA, KOHTPOAL W
cynepealsvHr Gypossix paboT;

* reodM3IMYECcHOe CONPOBOMAEHHE NPOLECCOB
CTPOMTENLLTED W PEMOHTA CHBAMMH;

« YNPABNEHHE TPACKTOPHEN CTBONA CKBAMMH,
reoHABHrauMa;

* CTROMTENLCTBO MHOMOCTBONEHEIX CHBAMKUH U KPC
3ape3noid BoKoBLIX CTEONDE;

* BYPOBbLIE YETAHOBKH H yeTaHoBKH KPC;

+ 00A0TE W CHBAMMHHBIA MHCTPYMEHT;

« CMCTEMBI BYPOBLIX PACTBODOR, MATEPHANLI
M XMMHYECHHE PeareHTh;

HHTOPMALIMOHHAR MOQOEPHEKA:
4 Oils as|

Ebiletll_.wh_ing e

Mo eonpocam y4acTua ﬂﬁpﬂﬂlﬂmh:
Tel.ffax: +7 (861) 216-83-63 (-64; -65)
e-mail: info@oilgasconference.ru
www.oilgasconference.ru

HEPHOMOPCKWE HE®TErA30OBLIE KOH®PEPEHUWM

OIL & GAS BELACK SEA CONFERENCES

HECKWE KOHOEPEHUMWX

* COBPEMEHHBIE TEXHOAOMHM, MaTEPHaNkl W PEareHThl B CHETEMaX
cBopa, NOAroTOBKK M TPAHCNOPTHPOBKM YINEBOAOPOAOE;

* PUIMKO-XMMHYECKHE METOABI PErYNMPOBAHKMA CTPYKTYPHO-
pecnorMYeckux CBORCTE Heded;

* ABTOMATHIALMA MHGPAcTPYRTYR, KKUN, MT-TexHonoriu;

= ofcnysuBaHMe W oxpana TpyGonpoeogoe, obecneveHue
NPOMBILNEHHOR, NOMAPHOA M 3KONOTHYECKOR BE30NACHOCTH;

« MKBMAALMA aBAPHIAHBIX PAINMBOE HedTw;

* CEpBUCHBIE paboTel B Nnpoweccax
CTROWTENECTES M IKCNAYATALMH
ofwextos cBopa, NOAroTOBKK W
TPAHCNOPTHPOBKH YINEBOA0POLOE.

« MAKBMAAUMA OCAOMHEHHA NPH GYDEHUM CRBAMMH;

* 33PE3KHa BTOPLIX CTEONOE;

* pONb recnoro-NPoOMBICAOBRX MCCNEA0BAHMIA
NpH PEMOHTE CHBAMMWH;

* NPHMEHEHHE KONTHEWHIOBEX TEXHONDTHMA;

* BHYTPHCHBAMMHHBIA MHCTRYMEHT M TEXHONOTHYECHOE
obopyaoBaHHE;

* OPraHM3aLKWA CEPEMCHBIX YCNYT;

» TEXHHKO-3KOHOMMWYECKHIH aHANW3
NPOEKTOR, CYNEPBAR3MHS, yNpaBNeHWe;

* HHOOPMALMOHHBIE TEXHONOTHM.

OPTAHWIATOP
HHTITO

D Wit sk i Bt Mt
WWWDILGASCONFERENCE. R

* UEMEHTHMPOBAHWE CHEAMMH: TEXHONOIMK 0bopyaosaHue
M MaTepHans;

* OCBOEHHE CKBAMWH W BbI30B NPUTOKA;

* NPEAYNPERASHHE W NHHEMAALHA OCAOMHEHWI;

* PEMOHTHO-H30AALMOHHBIE paBoTsi;

+ TpyBbi HedTAHOMD COPTAMEHTA M pe3bBoBbIe COeaMHEHMWA,
HEONALMA;

+ IBTOMATHIMPOBAHHLIE CHCTEMBI YNPABAEHMA;

* IHEPrO3hHEKTHEHLIE TEXHONOMMK;

+ OPraHW3aWnA Cepenca;

* CHUMEHHE CTENEHW PUCHOE M
NPOMBIWAEHHAA BE30NACHOCTE.

OPFTAHHMIATOPE:



KOJITIObUHITOBOE bYPEHHUE
COILED TUBING DRILLING

Tlpeonazaem HUMAHUIO HAUUUX YUMAIMenell Nepebill 8bi1YCK 3aouH020 «Cemunapa BK». Mow omipoisaem
ACKIMOPULE 8eCoMA AKIMYAILHOL memoti: «Koamrooburzoeoe oyperues. Mamepuan noo20moe/ieH Ha 0CHOBe
npesenmarii, 036y4eHHOLL 6 npouecce y1ebHo20 cemunapa, npeosapasute2o 12-10 Mercoynapoory1o HayHo-
npaxmuueck)ro KorgdepeHuuro Koamoour2z08bie MexHOI02UU U 8H)IMPUCKBANCUHIbIC Pad0mMbL», OOHUM

U3 Op2aruU3amopos Komopo HeUMeHHO A61AeMCcs Bpemsa Koamoourza». PCopma nooadu Mamepuaid
npeocmaensen coootl CaAariobL npeseHmay i, COnPOBONCOAIOUUECE KOMMEHMAPUAMU ASIMOPA.

Aemop nexyuin — uaer peoaxuioOHHO20 COBeMa nPoexma «Bpemsa Kommooumrza»
CA.3ATPAHHYHPBIH,

We offer our readers the first issue of Coiled Tubing Times distance seminar. We start with a very imporiant topic:
coiled tubing drilling. The seminar malerials are based on the preseniation macde during the training workshop
that preceded the 12th International Scientific and Practical Coiled Tubing and Well Intervention Conference.
Coiled Tubing Times is one of the permanent organizers of the abovementioned conference. The information is
delivered in the form of Power Point preseniation slides with the author’s comments.

The author of the lecture is S.A. ZAGRANICHNY, Member of the Editorial Board of the Coiled Tubing Times Project.

CraHuc/as AJIEKCAHAPOBUY 3aI'DAHUYHBIN POIUIICS
19 HOs16p4 1975 1. B AnMa-Arte, Kazaxcran. B 1992 rony [ ',—:"'F
nocTynu B KazaxCKum rocylapCTBCHHBIN YHUBEPCUTET HA ]
(PaKyIBTET MEKAYHAPOJHBIX SKOHOMUYECKUX OTHOIIEHU.
B 1997 roay Ha4an paboTaTh CIELIUAIUCTOM B ATTOHCKOM
AT€HTCTBE 10 MEXYHAPOAHOMY COTPYAHUYECTBY B AJIMATHL
B 1998 ropy nepemient Ha paboTy B KoMIIaHuIo Hurricane
Kumkol Munai (ITerpoKazaxcran MHK.) B K3bL1-Oppie
CHEHATIUCTOM OTJEJIA JJOTUCTHUKH. B Hayasie 1999 roga

S.A. Zagrancihny was born
in Almaty, Kazakhstan, on
November 19, 1975. He entered the
Department of Economic Relations
of Kazakh State University in 1992.
In 1997 Mr. Zagranichny was
employed by the Japanese Agency
on International Cooperation
in Almaty. He became a logistics

nepertes B Komnanuio OAO «AnayTpancla3» Beaymum specialist at Hurricane Kumkol
CHEUANNICTOM B OTJEJI MAPKETUHTA. B KOHIIE 1999 rofa o611 Munai (PetroKazakhstan Inc), Kzyl-Orda in
IPUHSAT UHKEHEPOM-CTAKEPOM B KOMITAHUIO Schlumberger 1998. In late 1999 he arrived at Aksai, Kazakhstan,
Logelco Ltd. B ornen 'HKT B Akcae, Kazaxcran. PaboTan to undergo training as an engineer in the CT
MIOJIEBBIM MHKEHEPOM Ha Kapauaranakckom U TEHIM3CKOM department of Schlumberger Logelco Ltd. He
MeCcTOpOXKAcHUIX. B 2001 roy 6611 HAIPAaBJICH B JO/KHOCTH used to work as a FE at Karaganchak and Tengiz
CTapuero NoJjaeBoro uHxeHepa s Iopr-Xapkypt, Hurepus. fields. In 2001, he was sent as the principal field
ITocne BosBpamenus B Kazaxcran B 2004 rogy pabortan engineer to Port Harcourt, Nigeria. After returning
IaBHBIM HHKeHepoM 110 'HKT B AkTro6nHcke. B 2005 rogy to Kazakhstan in 2004 Zagranichny was the

OB HA3HAYEH Ha JOJKHOCTD CTAPIIETO MHXKEHEPA OT/EIIA principal CT engineer in Aktubinsk. In 2005 he was
peanmusanuu ycuyr F'HKT o Poccuiickor ®enepannu B appointed the chief engineer of the department of
Mockse. C 2006 rojia — I7IaBHBIHM TEXHUYECKUH UHKEHED CT service for Russia in Moscow. In 2006 he became
I'HKT no Poccurickort @egepanmnn. B 2008 rogy nepeseieH the chief technical engineer of this department.

Ha JOJDKHOCTD PYKOBOAUTEA OTAE/IA MAPKETUHI'A KOMIIAHUU In 2008 he was appointed the head of Eastern
Schlumberger Vostok Ltd. no Bocrounor Cubupu u JanbHeEMy Siberia and Far East marketing department of
Boctoky. B 2009 rogy nepemies B KoMnanuio Trican Well Schlumberger Vostok Ltd. In 2009 he changed his
Service LLC Ha AO/KHOCTD TEXHUYECKOI'O UHKEHEPA — working place for Trican Well Service LLC, where he
skcnepra o 'HKT. B nacrosmee Bpems padboTaeT Ha held position of technical engineer and CT expert.
BaHKOPCKOM MECTOPOX/ACHNHN B KpAaCHOSIPCKOM Kpae. He is working at Vankoski field, Krasnoyarsk Krai
1o pasnuaHbIM Bonpocam TexHosoruri FTHKT onmy6imkoBan at the moment. Mr. Zagranichny has published
6osnee 10 TEXHUYECKUX cTareil B PO 1 32 pybexom. over 10 technical articles on CT technologies in the
B xkomnianuu Schlumberger npoBOANII CIENUATU3NPOBAHHbBIC Russia Federation and abroad. While working for
ceMuHaph! 110 TexHonorusam F'HKT g1 poccurickux Schlumberger he used to organize seminars on CT
HEMTEra30BbIX KOMIIAHUH. } technologies for Russian O&G companies.
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BypeHue Ha rnbkmx HKT npepactaBnseT cobo oTAeNbHYO HULWY Ha pbIHKe
ycnyr. Ains npeAnonaraemMoro npuMeHeHu s 3To TeXHonorum TpebyeTcs
BCECTOPOHHSS OLeHKa, FOTOBHOCTb OfepaTopa 1 NocTaBLuKa (MOCTaBLUMKOB)
yCnyr npeaocTaBmUTb COOTBETCTBYIOLME PECYpPChbl, @ TaKXKe YETKOE NMOHMMaHne
HeobX0AMMOCTN MUPUTLCS C MOCTENEHHBIM POCTOM NMOKa3saTenen no mepe
0byyeHus nepcoHana B npouecce paboTbl. O4eBUAHOE NPEVMYLLECTBO 3TOMN
TEeXHOMNOrMn ANs 3aKa3ynka COCTOUT B BO3MOXHOCTU OLLEHKM ee NoTeHUnansHom
3t heKTUBHOCTM B3 HEOOXOAMMOCTU NPOBEAEHNS NONEBLIX UCMbITaHUI 1 6e3 cboeB. MockonbKy B HacTosLiee Bpems B paboTax ¢
npumeHeHnem rmbkmx HKT npogonxaeT HabnioaaTbcs paclumpeHme TEXHUYECKMX BO3MOXHOCTEN, flaNibHelLiee pa3BUTNE MeToa He
BbI3bIBAET COMHEHUM, B 0COBEHHOCTM B TOM, YTO KacaeTcsi HAKOMNeHWs 3HaHUI AN TEXHUYECKOro M KOMMepPYecKoro 060CHOBaHMS yCIyru B
HOBbIX 06NaCTHX M NOSIBNEHNSA JOMONHUTENbHbIX, TPOU3BOAHbIX Chep ee NPUMEHEHUS.

cnang 1

bypeHune c THKT.
OcHoBbl Nogxopa
K TEXHMYECKOM peanunsaumm

iz 3ayem OypuTb ¢ THKT?

DOUHAHCHI .
e HKT 13 ckBaXXuHbl
He n3BnekaeTcs;
e ObicTpoTa CMNO 3a cyeT
HenpepbIBHOM TPYObI;
® MeHblune
MOOMAN3aUMOHHbIE 3aTPaTbl;
® MoBbIWeHWe JOObIYM CYLLeCTBYIOLMX CKBAXWUH
He CBfI3aHO C yNNOTHEeHNeM CeTKu bypeHus
1 C MOAepHU3aumen MHbPaCTPyKTypbl.

BE3OMACHOCTb /1 OKPYXXAIOLLASA CPEA

® NYYLWNA KOHTPOSb 3@ CKBaXWUHOW;

* pabouni nepcoHan yaaneH oT CKBaXxuHbI;

® MeHblUuMe pa3mepbl MNIOLWAAKH, LYM 1 BbICOTa.

KONNEKTOP: YBENNMYEHWUE U3BNNEKAEMOCTU
3AIMACOB
® CHUXeHWe NoBpexXaeHUs nnacta
npwv bypeHW Ha fenpeccny;
® CHWXeHWe BO3eNCTBMSA Ha nopoay
CKayKoOoOpa3HbIM AaBNEeHNEM.

NMPON3BOACTBO
® ObicTpas MOGUNM3aLMs;
* yBenM4eHue CKOPOCTU BypeHus;
® MeHblUee KONMYeCcTBO NePCoHana;
* ObicTpas kabenbHas TenemeTpus
M N4l KOHTPOSb 3@ TPaeKTopUen.

PaccmaTpumas 6ypeHue Ha THKT, npeactaBnseTcs BaXxHbIM cieNlaTh OLEeHKY
noka3saTesiel K ero NpUMeHEHUIO, MPOBEPEHHbIX B XOAE YXKE BbIMOJIHEHHbIX

1 BeyLLMXCS B HacTosLee BpeMsi paboT. BeposTHOCTb TEXHUYECKOTOo U
KOMMepYecKoro ycrexa Toro UM MHOro NPoeKTa No NPMMeHeHWIo bypeHus

Ha MHKT cyLecTByeT B cllyyae, eC/iv eCTb BO3MOXHOCTb 060CHOBaHHOIO
BbISIBNIEHMS XOTs Obl OAHOIO M3 NEPEeYMCIeHHbIX HUXE NoKasaTenen.

Ocoboe BHMUMaHMWe, Ha Hall B3rnsg, CTOUT yAENUTb CliefyloWwmM rokasaTensm:
1. Bo3MOXHOCTb 6ypeHm| 6e3 nogbemMa HKT. KOHCTpyKLMS CKBaXXMHbI AOMKHA
npegycmatpuBaTtbh Hanuume HKT anameTtpom 3-1/2 grorima unu 6onbluero
AnameTpa, obcagHas konoHHa 1 HKT HaxoasaTcs B XopoLueM COCTOSIHUN.

2. OyeBMAHas HEOBXOAMMOCTL BypeHUs Ha Aenpeccum BCleacTeme Nnpobnem
noBpexXAeHUs NnacTa U/mnu NoHMXeHHOro AaBneHus konnekTopa (k npumepy,
Koraa npu bypeHnn MeeT MeCTo MHTEHCUBHbIN AnddepeHLnanbHbI
npuxBaT, CUJIbHOE HeyCTPaHMMOE MOrJIoLLeHNe UNK Apyrue 3aTpyAHEHS,
NPensTCTBYIOWME AOCTUXEHWNIO NPOEKTHOM MMyOMHbI 0OBbEKTA).

3. YnpouieHue ycnoBuii BypeHus (T.e. BbICOKasi CKOPOCTb MPOXOAKM) B
coYeTaHUM C HEOBXOAMMOCTbIO NPOU3BOAUTENBHOIO OypeHUs BepTUKaNbHbIX
CKBaXMH Ha ye pa3pabaTbiBaeMOM MeCTOPOXAEHUU C ANAMETPOM CTBONA
(NpnbnusnTensHo) 6-3/4 grovima Ha rnyouHy go 1000 M BKOUYUTENBHO.
DKOHOMMUS BpeMEHN U CHUXeHMe n3aepxkek npu BKT B Takux cnyvasx CTaHOBUTCA
0CcobeHHO 3aMeTHOM Mo Mepe BO3pacTaHus NoKasaTeneit CKopoCTy MPOXoaKM
[0 3Ha4YeHWM cBbiwwe 45 M B Yac. bbicTpoTa OypeHus obecneynBaeTcs 3a cyeT
VCKIIOYEHNS HENPOW3BOANTENIbHOrO BPEMEHMU, KOTOPOe MpU UCMONb30BaHUN
0ObIYHOrO MHCTPYMEHTA TPATUTCS Ha HapaLLMBaHUe.

4. Ocobble cry4yav NPYMEHEHUS B YCIIOBUSX MOBbILIEHHbIX TPeOOBaHMI K
©e30nacHOCTN N OXpaHe OKpyXatoLLen cpefibl, B OCOBEHHOCTU B YCIOBUSIX
orpaHM4eHHOro paboyero NPocTpaHcTBa. Takoe nokasaHue K npumeHeHuto BKT
MOXeT NMPUCYTCTBOBATb Kak Npu 6eperosbix, Tak 1 NP1 MOPCKMX paboTax.

" O6Bnactu NpUMeEHeHUs
oypeHus c THKT

* [opu3oHTanbLHOe bypeHue:
- BO3MOXHOCTM OypeHusi GOKOBbIX CTBOSOB 6e3
TeKYLLMX OrpaHUYEHUI;
- BO3MOXHOCTb MHOIOCTBOJIbHOIO BypeHus.

* BypeHue HOBbIX CKBaXWH:
- 3¢ (eKTUBHOCTbL BypeHus HernyboKMX CKBaXuH;
- ynyyLeHHas MogysibHas KOHCTPYKLMSA Ans
NoCTaBNEeHHbIX Lenewn;
- Hanmume BypPOBbIX CTaHKOB — TeKyllee
KONM4ecTBo BYypoBbLIX HEAOCTAaTOYHO AN
BbINOMHEHMWs NAaHOB Mo BypeHuio .

* [Ny6oKue CKBaXKUHbI:
- OrpaH1YeHsi MO BO3MOXXHOCTAM CyLLECTBYIOLLMX
OypoBbIX.

* BypeHue Ha fenpeccuu:
- OTCYTCTBME KONIbMaTaLUMM nnacTa (HyneBom ckmH-
dakTop);
- yBeNMYeHHas CKopoCTb MPOXOAKM.

YTo6bI OLeHUTb NoTPebHOCTL B BypeHnn ¢ THKT B Tom nnun nHom cnyyae,

a Tak>ke BO3MOXHOCTb €ro UCMoJib30BaHWUsA, HEOOXOAMMO NpoaHanu3npoBaThb
€ro noTeHuManbHble NperMMyLLecTBa U HeAOCTaTKMN C TOYKM 3peHMS
Oe3onacHocTK M obbema 3aTpart. YcTaHoBKM no bypeHuio ¢ THKT, obnagatowme
©onbluet MOBUBHOCTBIO M CKOPOCTBIO MPOXOAKM Ha CKBaXKMHaXx, rae TpedyeTcs
nnbo bypeHne ropu3oHTasbHbIX OCHOBHBIX U OOKOBbIX CTBONOB, NGO
yrnybneHue cyliecTBytoLwmx ckBaxuH 6e3 nogHatus HKT, 6e3ycnosHo, obnagator
BaXXHbIM MPeVMyLLECTBOM Nnepes 06bI4HbIMM BYpPOBLIMU YCTaHOBKaMMU.

Bo Bpems nepuoga 3KoHOMMYecKoro byma B HedTerasoBow UHAYCTPUN MOXET
HabnopaTbCs CUTyaLMs,, KOTAa CyLLEeCTBYIOLLMX MOLHOCTEN BypOBbIX yCTAHOBOK
NpPOCTO He XBaTaeT ANS BbIMOMHEHWs MPON3BOACTBEHHOW NMPOrpamMmbI Mo
OypeHuio (kak cenyac HabnopaeTcs B CeBepHo AMepuke). TakXe Clofa MOXHO
806aBUTL CUTYaLMK, KOTAa BO3MOXHOCTM MMEIOLLMXCA B Hanu4mm bypoBbix
YCTaHOBOK He MO3BONSIOT BbINONHUTL OypeHune Nno 3agaHHoOM NporpaMmmMe —
GonbLon yron otxoaa Habopa KPUBM3HBI, FNyOVHa NPOXOAKM U T.A. YCTaHOBKM
no 6ypeHwuto c THKT 6yayT 3agencTBoBaHbl B TakKMX Clyyasx.

Ho, HECOMHEHHO, OfHVM U3 CaMbIM MOMYNSAPHbLIX GaKTOPOB MPUMEHEHWS
OypeHus c THKT saBnseTcs BO3MOXHOCTL OypeHus Ha aenpeccum (B). OCHOBHbIM
akTOpOM ycrnexa OypeHus Ha BeNpPeccun CTano CHUXEHME MacluTabos
noBpexAeHus nnacta npy bypeHnn u, Kak cneacTane, nocneaytoLas bonee
BbICOKasi NPOAYKTUBHOCTb CKBaXMHbI M COKpaLLeHWe 3aTpaT Ha BbI3OB NPUTOKA
nocne 6ypeHus. Camo cobow pasyMeeTcs, BO3MOXHOCTb peanvsaumm

3TUX MOTEHLUMASNbHBIX MPEVMYLLECTB B 3HAYUTENbHOW CTEMEHN 3aBUCUT OT
0cobeHHOCTelN KOHKPETHOro NPobyprBaeMoro KonnekTopa. }
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slide 1

Coiled tubing
drillingFundamentals of
technical implementation

Coiled tubing drilling (CTD) is a separate segment of the service market. Among
the prerequisites for the CTD application are the following ones: comprehensive
assessment, readiness of an operator and service provider to allocate relative
resources, as well as clear understanding of the necessity to accept gradual

growth of indicators as far as the personnel get more trained during the work.

The technology’s obvious advantage for the client is the possibility to assess the
technology’s potential efficiency without field tests and without failures. Currently

we can observe the expansion of technological capabilities in the sphere of CTD. That is why there is no doubt that this technology will continue
to develop, especially when it comes to knowledge accumulation for technical and commercial feasibility of this service in new areas and
appearance of derivative areas of this technology application.

slide 2

Why CTD?
FINANCE

* No necessity to retrieve
production string out of
the well

e Faster tripping due to
continuous tubes

* Lower mobilization costs

¢ Increase of the existent wells’ production is not
attributed to infill drilling and infrastructure
modernization

HSE

e Better control over a well

e Operating personnel are located at certain
distancefrom the well

¢ Smaller site dimensions, lower noise and height

RESERVOIR: HIGHER RECOVERY FACTOR

¢ Less damage to reservoir during underbalanced
drilling

¢ Reduction of the jump-like pressure’simpact on
the rock

PRODUCTION

e Fast mobilization

¢ Increased drilling ratefewer workers required

¢ Quick wireline telemetry and better control over
the trajectory

Considering CTD it is important to assess indications for its usage tested during
already performed works or the works currently being performed. Thereisa
possibility of technical or commerecial success of this or that CTD project if there is at
least one of the below listed indications. We believe that special attention should
be paid to the following indications:

1. Possibility of drilling without retrieval of the production tubing. The well shall
have a production string with the diameter of 3-1/2 inch or more; casing and
production string should be in a very good condition.

2. Flagrant necessity of underbalanced drilling due to reservoir damage or low
formation pressure (for example, when we experience intensive differential
sticking, strong non-recoverable loss of circulation or other troubles preventing
from drilling to the target depth).

3. Simplification of drilling conditions (i.e. high rate of penetration) combined with
the necessity of productive drilling of productive wells with the wellbore diameter
of 6-3/4 inches to the depth of up to and including 1000 meters on the already
producing filed. Time savings and cost reduction during CTD in such cases become
especially noticeable when rate of penetration becomes more than 45 meters per
hour. Drilling fastness is ensured due to reduction of the non-productive time that
is usually spent for drill-pipe connection when using conventional tools.

4. Special cases of CTD application — higher HSE requirements, especially under the
conditions of restricted working space. This indication for CTD use is characteristic
of both inshore and offshore works.

slide 3

Spheres of CTD application

* Horizontal drilling
- possibility for sidetracking without current
restrictions
- possibility for multi-hole drilling
¢ Drilling of new wells
- effective drilling of short boreholes
- better modular design for the performance of the
targets set
- availability of drilling rigs — current number of
drilling rigs is insufficient to fulfill drilling plans
e Deep wells
- restricted capacities of the current drilling rigs
¢ Underbalanced drilling
- no colmatation of the formation
(zero skin factor)
- increased penetration rate

In order to assess the necessity in CTD in each specific case, as well as the possibility
of CTD application, it is necessary to analyze CTD's potential advantages and
disadvantages from the safety and cost point of view. CTD units having better
mobility and higher drilling rates at the wells, which require drilling horizontal
wellbores or sidetracks or borehole deepening without retrieval of the production
tubing, of course have an advantage over conventional drilling rigs.

During economic boom oil and gas industry may face an issue of insufficient drilling
capacity to perform drilling program (this is currently the case in North America).

It also includes situations when the capacity of the existent drilling rigs does not
allow drilling according to the preplanned program — extended reach drilling, deep
drilling, etc. In such cases coiled tubing drilling units can be used.

But without doubt one of the most popular CTD usages is underbalanced drilling.
One of the main benefits of the underbalanced drilling is reduction of damage

to the formation and, consequently, higher well productivity in the future and
reduction of well stimulation costs after drilling. Of course the possibility to utilize
these potential benefits of CTD highly depends on the characteristics of each
specific formation.

4
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caind bypeHue Ha penpeccnmn
Unun genpeccmm

¢ [apameTpbl BbIOGOpa MeToaa OypeHus Ha
fenpeccmm:

- OypeHue Ha penpeccm HEBO3MOXHO;

- ncnonb3oBaHWe DypeHus Ha Aenpeccnn CHUXaeT

yAeNbHble N3AePXKN Ha BOObIYY TEKYUNX

Cpef U3 CKBaXXMHbI Ha NPOTAXEHUN CpOKa ee

aKCnayaTauumn.

MpenmylLecTBa M HEAOCTaTKM:

CHUXEHME n3gepXek Ha bypoBow pacTBop;

MOBBbILLIEHHAs CKOPOCTb MPOXOAKMU;

Lo6blya Npuv BypeHuy;

- TpeboBaHus K Ha3eMHOMY 000pyLOBaHNIO;

YCTONYNBOCTb CTBONS;

TeXHUYecKas CIOXHOCTb (perynmpoBaHue

3a00MHbIX yCNOBUN);

- CNOXHOCTb BegeHUs paboT (paboTa Ha ckBaxuHe
noj AaBfeHnem).

+ 4+ + o

Ecnn 06b14HOE BypeHue Ha penpeccuu cnTaeTcsi 6asoBbIM CilyHaem, To npu
aHanuse BO3MOXHOCTU NpuMeHeHWs B AoNXHbI CyLLeCcTBOBaTb NPUYUHbI ANs
BbIGOpPa MMEHHO 3Toro cnocoba. OCHOBHbIX MPUYUH ABe:

1. BypeHue Ha penpeccmm HeBO3MOXHO (Hanpumep, NPOrHo3mpyeTcs
HeKOHTpoNMpyemoe nornoLyeHve 6ypoBoro pacTeopa).

2. cnonb3oBaHue B cHuxaeT yaenbHble 3gepXKu Ha obbivy TeKyumx cpes ns
CKBaXWHbI Ha MPOTSXKEHUW CPOKA ee 3KCMyaTaLuu.

HeobxoanMmo Takxe yumTbIBaTb NOTEHLUMaNnbHbIe NPerMyLLecTBa U HeJoCTaTKM
B[] C TOUKM 3peHUst 3aepXKeK 1 pUcKa Npu BegeHnmn pabor.

+ CHMXeHue nsgepxek Ha BypoBoii pacTBop.

PacTBop Ans B[] B 6onbLIMHCTBE CllyyaeB NpoLue 1 felueBne, Yem obbluHble BypoBble
pacTBopbl. OfHaKO B 3aBUCMMOCTU OT METOZAA, UCMOJb3YeMOro ANs AOCTUXEHUS
Lenpeccuu, AeHbrv, CAKOHOMIIEHHbIE Ha PAaCcTBOPE, MHOTAA MPUXOAMTCS NOTPaTUTb
Ha AononHWUTeNnsHoe 06opyAOBaHME U MaTepuansbl.

+ lNoBbILEHHast CKOPOCTb MPOXOAKU.

Ha npumepe BypeHuns ckBaxuH c ucnonb3osaHnem B[ Gbina nokasaHa 3HauMUTeNnbHO
Gonee BbicoKasi CKOPOCTb MPOXOAKM, YeM Npu BypeHnr 0BbI4HBIM CMOCOBOM.

B HEKOTOPBIX C/lyHasix Mony4YeHHas Takum 06pasomM SKOHOMUS BPEMEHUN MOXET
CyLLEeCTBEHHO MOBUATL Ha OBLME U3aePXKKMN.

+ [o6Gbiya npu bypeHun.

Bo3mMoXHOCTb nony4vyeHusa ,D.O6b|‘~|l/l B npouecce 6ypeHm| B HEKOTOPbLIX ClyHaaX TakKXXe OTHOCAT K JOCTOUHCTBaM BA.

TpeboBaHus K Ha3eMHOMY 06OPYLOBaHMIO.

B coOTBETCTBUM C 0BLIYHO NPebABASEMbIMU TPEOOBAHMAMM ANS1 3aKPbITON LIMPKYNALMMW MPU BbIXOAE U3 CKBaXXWHbLI MHOrodasHoro pactsopa
TpebyeTcs 3HauUMTEeNbHOE KONIMYECTBO AOMONHUTENBHOrO 060PYAOBaHNS. ITO CUIBHO OTPAXAETCs Ha 3aTpaTax U TpeboBaHUsX K MaTepuanbHO-
TEXHUYECKOMY ODeCneyeHuIo, YTO MOXET OKa3aTbCsl OAHMM 13 OCHOBHbIX (hakTOpoB NpoTKB B npu BbIGOpe cnocoba BypeHus.

YcTonumBocTh CcTBONA.

Mpu nepBoHavanbHOM BbiMonHeHUV B/l B onpeeneHHOM nnacte Of4HVM U3 HEM3BECTHbIX PaKTOPOB ABIAETCS YCTONYMBOCTL CTBONA.
TexHnYeckas CroXHOCTb (perynnpoBaHue 3ab0MHbIX yCIOBUIA). BaxXHbIM YCIOBMEM MaKCMMAabHOW peanu3aumm NpenmMyLLecTs JaHHOro
MeTOAa ABNAETCA NogAepXKaHMe HeoBXoANMBIX YCIOBUI A1 BypeHuns Ha Aenpeccmm B TeueHne Bcero npotiecca bypeHus. B 3aBucumoctum
OT MeToAa JJOCTMXEHMS AeMNPECCUN Ha BENMYUHY 3aBOMHOro AaBneHVs BIUSIOT HECKOMBKO NapaMeTPOoB, KOTOPbIe MOXET ObITb TPYAHO
1N BoobLue HEBO3MOXHO HaNPAMYIO PeryMpoBaTh C MOBEPXHOCTM.

CnoXHOCTb BefileH st paboT (paboTa Ha ckBaXXMHe Nnof AaBneHnem).

Mo cpaBHeHMIO C BypeHreM C MONOXUTENbHBIM Nepenagom aasneHus b/l cBA3aHO C AOMONHUTENbHBIM PUCKOM, TaK KaK Ha3eMHoe
0bopynoBaHNe HAXOAUTCS NOA AABEHMEM CO CTOPOHbI MOTEHLMANBLHO OMaCHbIX TEKYUMX cped. [ns Haanexalero CHUXEHNs 3Toro

pucka Tpe6yeTcn nposefeHue TWaTeslbHOro aHanusa.

crains - TaxHUYecKas
OCyLLEeCTBUMOCTb

¢ OCHOBHblE KPUTEPUM, KOTOPbIE HEOBXOAMMO
Y4YMTbIBaTb Ha NpeABapUTENbHbIX 3Tanax
noarotoeku T20 mcnonb3oBaHus bypeHus ¢ THKT:

- YCTOMYMBOCTb CTBOMA CKBaXXMHbI;

- CKOPOCTb MOTOKa B 3aTpyOe;

- [aBneHwue;

- cunbl TpeHus, aencteytowme Ha KHBK, 1 Harpyska
Ha AonoTo;

- pacTsirMBaioLlee HanpsXXeHue;

- KpyTAWWUIA MOMEHT;

- CpOK 3KcnyaTaumm rubkmx HKT.

HecMoTps Ha To, 4To Gnarogaps KonoccansHOMY COBEPLIEHCTBOBAHMIO YCyr

BKT cdhepa ero npumeHeHMs 3Ha4YUTENbHO pacliMpuniach, OrpaHNYeHNs B ero
NPYMEHEHUN NO-MPeXHeMy CYLLEeCTBYIOT. 3TO 0COBEHHO OTHOCUTCS K BypeHuto, B
KOTOpPOM Jons 06opyAoBaHUs Ha KONTIOOMHIE No cpaBHEHWMIO C 0ObIYHOW OypoBOM
YCTaHOBKOM O4YeHb Marna. YTobbl ybeanTbcs B TOM, 4TO € NomoLbto rubkmnx HKT
MOXHO BbINOJIHUTL MOCTaBMIEHHbIE 3a4a4M Mo BypeHuto, TpebyeTcs NposeaeHMe
TLWaTeNnbHOro aHanmsa. OCHOBHbIMU KPUTEPUSIMU, KOTOPblE HEOOXOANUMO
yuuTbIBaTb Ha MPeABapPUTENbHBIX 3Tarnax NOAroTOBKMN TEXHUKO-3KOHOMMNYECKOro

obocHoBaHMWsA ncnonb3oBaHua BKT, aensatoTcs:

® YCTOMYMBOCTb CTBONA CKBAXMHbI;

CKOPOCTb NOTOKa B 3aTpybe;

faBneHue;

CUnbl TpeHUs Npu n3rnbe, gencTeytolwme Ha KHBK, 1 Harpyska Ha BonoTo;
pacTarveatollee HarnpsXeHue;

KPYTALMIN MOMEHT;

CpoK 3KkcnnyaTaunm rubkunx HKT.

cmanng 6

YCcTOMYMBOCTDL
CTBOJA CKBa>XUHbI

OueHKa COOTBETCTBUSA MNACTOBbIX YCIOBUN

BO3MOXHOCTU BypeHus Ha genpeccum ¢ THKT:

e 3JTAI 1. OnpepeneHve reoMmexaHU4Yeckom
Mojenu nnacra:

- onpepeneHue Hanbonee cTabunbHOro asMmyTa
M yrna oTKNOHEHMUs CTBOMNa CKBaXXWHbI Npu
OypeHWM Ha fienpeccnm NyTeM NOCTPOEHUS
reomMexaHn4yeckon MOAenu, a Takxe
OLIEHKM peXmnma 1 HanpaslieHNst OCHOBHbIX
HanpsXXeHWU 1 NapameTpoB bypeHus.

e DTAI 2. Bbibop ckBaXMHbI-KaHAMAaTa:

- MOCTpOeHMEe MOAENN YyCTOMYMBOCTM NNnacTa
npwv 6ypeHUM CKBaXKUHbI Ha AeNpPeccnn U
3aKJilo4YeHne — NPorHo3 no cTabmnbHoOCTH
BblOpaHHOM TpaekTopUM.

Mpexae yem genatb Kakne-nMbo BbIBOAbI B OTHOLLIEHMM Havana NnpoeKkTa,
HeobXoAMMO NOHSATb, MO3BOJIAOT X MNACTOBLIE YCIIOBUS BbINONHUTL OypeHue
¢ nomoLpbto rmbkux HKT. MepBoe, 4To He0HXOANMO U3YyUNTL —

3TO reoMexaHu4eckas Mogenb nnacta. Ha atom atane ctaBaTcs cnegyowme

OCHOBHbIE 3aga4m:

 onpepeneHve Hanbonee cTabMnbHOro as3umyTa M yrna oTKJOHeHWs CTBona
CKBaXWHbI NPy BypeHnn Ha genpeccnm nyTem NocTpoeHns reoMmexaHn4eckom
MOAENM, a TaKXKe OLLEHKM pexrmMa U HarnpaBieHUsi OCHOBHbIX HaNpsiXXeHU;

* ONTUMM3aLMA AMana3oHa NIOTHOCTM OypOoBOro pacTBopa ¢ Lenbio
MUHMMM3aLUN HEYCTOMYMBOCTM CTBOJIA CKBAXWHBI, MpeJoTBpaLLeHuUs
BbIOPOCOB M MUHUMU3ALMM NOTEPb LUPKYNSLUN NyTEM ONnpeaeneHus
yaenbHOro Beca bypoBoro pacTBopa, HeobxoanMoro ans obecneyeHus
CTabUNbHOCTU CTBOMA CKBAXMHbI U KOHTPONS SKBUBANEHTHOM NNOTHOCTLIO
LUMPKYNUpYHoLLLEro 1 cTaTudeckoro byposoro pactesopa (ECD, ESD) Bo
n3bexxaHue 3aTsaKM OypoBOro MHCTPYMeHTa M NpuxBaTa gonoTa/Tpyd npu
0bpyLeHNAX U HEAOCTAaTOYHOM OYNCTKE CKBAXXMHbI; }
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While overbalanced drilling is considered to be a basic case, when analyzing the
possibility for underbalanced drilling you need to take into account the rationale for
using exactly the underbalanced drilling. There are two main reasons for opting
for the underbalanced drilling:

Overbalanced drilling is impossible (e.g. you forecast uncontrollable loss of drilling
mud circulation).

Use of underbalanced drilling will allow reducing unit cost of producing fluid
from a well throughout its life cycle.

Itis also necessary to bear in mind potential advantages and disadvantages of
underbalanced drilling in terms of costs and operational risks:

+ Reduction of drilling mud expenditures

In the majority of cases drilling mud for the underbalanced drilling is simpler and
cheaper than that for the conventional drilling. However, depending on the

side4 Qverbalanced or

underbalanced drilling

¢ Underbalanced drilling used when:
- overbalanced drilling is impossible
- underbalanced drilling allows reducing the unit
cost of producing fluid from a well throughout
its life cycle.
 Pros and cons:
+Reduction of drilling mud expenditures
+Higher penetration rates
+Production whilst drilling
- Surface equipment requirements
- Wellbore stability
- Technical complexity (regulation of bottomhole

cconditlior]i) ¢ tions ( " I method of achieving the underbalance, sometimes you have to spend the savings
) ug:ine?' Sifés)ggre(;pera lons (operations on a we from the drilling mud on additional equipment and materials.

+ Higher penetration rates

Underbalanced drilling shows considerably higher penetration rates than that
of conventional drilling. In some cases time savings from higher penetration rates can remarkably affect the total costs.

+ Production whilst drilling

The possibility for the production to continue whilst drilling can also be considered as an advantage of the underbalanced drilling.

- Surface equipment requirements

According to normal requirements, closed circulation of the multi-phase drilling fluid requires substantial quantity of additional equipment.
This markedly affects the costs and logistics support requirements and can be a one of the main negative factors against underbalanced drilling
when selecting the drilling method.

- Wellbore stability

During initial underbalanced drilling in a certain formation, wellbore stability is one of the unknown factors.

- Technical complexity (regulation of bottomhole conditions)

One of the main requirements for maximum utilization of this drilling method’s advantages is the maintenance of the necessary conditions
for the underbalanced drilling throughout the whole drilling process. Depending on the method of achieving the underbalanced operation,
the bottomhole engine is affected by several parameters that may be hard orimpossible to directly regulate from the surface.

- Complexity of operations (operations on a well under pressure)

Compared to the overbalanced drilling, underbalanced operation is associated with the additional risk, since the surface equipmentis under
the pressure from potentially dangerous fluids. Itis necessary to conduct a thorough analysis in order to duly reduce this risk.

dlide 5 Despite the fact that owing to great improvement of the CTD services the sphere

Technical feasibility

* The main criteria to be taken into account at the
preliminary stages of coiled tubing drilling feasibility
study preparation are as follows:

- Wellbore stability

- Rate of flow in the annular space

- Pressure

- Friction forces acting on the BHA, and weight on bit
- Tensile stress

- Torque moment

- Operating life of a coiled tube

of CTD application has considerably expanded, there are still certain restrictions
on the use of CTD. This particularly relates to the drilling operations in which the
share of the coiled tubing equipment compared to conventional drilling rig is very
small. To make sure that one is able to perform the planned drilling tasks with the
use of coiled tuning, one has to conduct a thorough analysis. The following main
criteria are to be taken into account at the preliminary stage of CTD feasibility study
preparation:

¢ wellbore stability

e rate of flow in the annular space

pressure

friction forces during bending acting on the BHA and weight on bit

Tensile stress

Torque moment

Operating life of a coiled tube

slide 6

Wellbore stability

Assessment whether reservoir conditions correspond
to the possibility for underbalanced coiled tubing drilling
* STAGE 1: definition of the geomechanical model of
the reservoir
- Identification of the most stable borehole’s
azimuth and inclination for the underbalanced
drilling by geomechanical modeling as well as
by assessment of the main drilling stresses and
parameters
¢ STAGE 2: Selection of the candidate well
- Building reservoir stability model in case of
underbalanced drilling and forecasting the
stability of the selected trajectory

Before drawing any conclusions concerning the launch of the project it is necessary
to understand whether the reservoir conditions allow for coiled tubing drilling.
Firstly, itis necessary to study reservoir's geomechanical model. The following main
tasks shall be completed at this stage:

¢ identification of the most stable wellbore azimuth and inclination angle for the
underbalanced drilling by building a geomechanical model and assessment of the
main drilling stresses;

e optimization of the drilling mud density range in order to minimize wellbore
instability, prevent blowout and minimize circulation losses by identifying the
drilling mud weight necessary to ensure wellbore stability and control over the
equivalent circulating and equivalent static mud density (ECD, ESD) to avoid
overpull and drill bit/tube sticking in case of caving in or insufficient well cleanout;

e accurate pore pressure gradient prediction along the well column based on the
ideas about the local stress, stress in the overlying formations, formation dip and
calibration of the pore pressure model based on the available pressure data;

e accurate formation fracture gradient prediction along the well column by means
of calibration based on the available drilling and fracturing data; }
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® TOYHbIN NPOrHo3 rpagmMeHTa NOPOBOro AaBneHUA BAOJb pa3pe3a CKBa>XMHbl Ha OCHOBaHNN I'Ipe,Cl,CTaBJ'IeHVIVI O JIOKaNlbHOM Hanps>XeHun,
Hanpsa>XXeHnn B I'IeperbIBaIOLLl,eﬁ TOJILLe Nopoj, HaK/ToHe NnacToB U KaJ'IVI6pOBKVI MOoJeNIM NOPOBOIro AasneHusa no MMetoLwnmca AaHHbIM

naBneHus;

® TOYHbIN NPOrHo3 rpagneHTa gaBfieHnd pa3pbliBa N1aCTOB BAOJb Pa3pe3a CKBaXXUHbI NMyTeEM KaJ’WIGpOBKVI no nMmerwmnmca 4aHHbIM 6ypeHVIﬂ

1 pa3pbIBy NNacTa;

® fonycku ansa Bbl6pOCOB B ycnoBusx genpeccnn Ha ocCHoBaHu1u ornpegeneHnsa NnopoBOro fasneHUa U rpagneHTa AaBneHnsa paspbliBa njiacta

cuenbio npeaoTepalleHnsa Nnog3eMHbIX Bbl6p0COB;

® onpepeneHue napameTpos 6ypeva, CI'IOCO6CTByIOLIJMX MWUHUMU3aUNN HEYMbILWNEHHOIO BO3AENCTBUSA Ha y(TOVIHVIBOCTb CTBOJ1a CKBaXXUHbI;
® OLleHKa HeonpeaeneHHOCTU NPOorH03a MoAenMpoBaHUA 1 onpegeneHune HeO6XO,D,I/IMbIX 3aMepoB A/1d YMeHblUeHNa HeonpeaeneHHoCTU

B peXunme peasbHOro BpeMeHMU.

Mo 3aBepLUEeHNWN faHHOrO dTana NPMHUMAETCS peLLeHNe O JOCTaTOYHOCTM 0b6beMa MHpOPMaLMK AN Nepexofa KO BTOPOMY dTany.
Ha BTopoM 3Tane pnis aHanu3sa BbibMpaeTcs Haubonee nepcnekTUBHas ANs NPOBeeHUs NNaHNpyeMbiX paboT cKkBaXKMHa U laeTcs oLeHKa
cnepyoLmX NapameTpoB Mo NiaHMpyeMol TPaeKTopum bypeHus:

- MexaHuyeckas ctpaturpacdus;
- yFpYyrue v NpoYHOCTHbIE XapaKTEPUCTUKU NOPOL;
- onpepeneHne OCHOBHbIX MeXaHU3MOB Aedopmauuy;

- NPOhUNb rpaiMeHTa HarnpsXKeHUs NepekpbIBaoLLEl TOMLLM NOPOL;

- pacnpepeneHne NnopoBOro AaBlieHUd,

- IPOMUNN MUHUMaNbHOIO FOPU3OHTaNIbHOTO HanpsXeHus (MMH) 1 MakcMManbHOro ropu3oHTanbHoOro HanpsxxeHus (MrH);
- iocre KannbpoBKM MOAENM YCTONYMBOCTUN CTBONA CKBAXWHBbI AJ15 BbIOpaHHOWM coceHe CKBaXKMHbI MPOBOAUTCS MPOFrHO3 CTabUNbHOCTY AJist

O[IHOW 3amnnaHNPOBaHHON TPAeKTOPUMU.

crnauyg 7

CKOpOCTb NMOTOKa
B 3aTpyOe

¢ [oBefeHWe XMAKOCTU B 3aTpyOe sABNAeTcs raBHbIM

¢akTopOM, BIMAIOLLNM Ha MOKa3aTenm O4UCTKN

CTBOJIa, U UMEET BaXKHewnLLee 3Ha4yeHne gns

ynaneHus byposoro wnama.

Pacxop dntonpa B OCHOBHOM 3aBUCUT OT AMamMeTpa

rnbkux HKT, Ux AnnHbI, NapameTpoB ABUraTens

n KHBK, cBorcTB hntonga v notepb aBneHus Ha

TpeHue.

OCHOBHbIe OrpaHNYeHns CKOPOCTMN NOTOKa B

3aTpybe:

- ANA CKBaXMH € 6ONbLUIMM HaKJIOHOM CTBOMa
(>40°) 1 rop130oHTanbHbIX CTBONOB TPebyeTcs
NUHeNHas ckopocTb He MeHee 30 M B MUHYTY;

- ANsi BepTUKaNbHbIX CKBaXXUH UIN CKBaXWUH
C «HEDONbLIMM» HaKIOHOM cTBONa (< 40°)
npuemnemMbiM 0ObIYHO IBNISieTCsl bonee HU3KMI
npepen ckopoctTu —npumMepHo 10 M B MUHYTY.

MoBeaeHWe XNAKoCTH B 3aTpybe ABNseTCs rMaBHbIM GakTOPOM, BAMSIOWMM

Ha Nnoka3saTeNn OYUCTKM CTBONA, U UMEET BaXKHewLLee 3HaYeHe Ans yaaneHus
OypoBoro wnama. Pacxopn dnonga B OCHOBHOM 3aBUCUT OT AnameTpa rmbkumx HKT,
WX ANIMHbI, NapameTpoB asuraTens n KHBK, ceoricTe dnonaa 1, Kak cnepacteume,
noTepb AaBNEHUS HA TPEHUE. XapaKTePUCTUKM LuamMa, obpasyioLierocs npu
paboTe BbICOKOOOOPOTHbIX ANEKTPOABUraTENEN, OOLIYHO MPUMEHSIIOLLNXCS

npw bypeHun c ucnonb3zoBaHnem rmbkmx HKT, 3HaunTeNnbHO oTNnYaloTCs oT
XapaKTepPUCTKK LWamMa, obpasyioLierocs npy o66I4HOM POTOPHOM BypeHUN.

Mpw BKT npeobnagaioLas 4acTb TBepAor hpakumm menbye 50 MUKPOH, Tak 4TO
«OObIYHbIE» KPUTEPUM CKOPOCTU NOTOKA B 3aTpy6e 1 yaaneHus Wwnama npuMeHUTb
HEBO3MOXHO.

PekomeHyeTca cnonb3oBaTh Ba OCHOBHbIX OrpaHUYeH1s CKOPOCTU NOTOKa B
3aTpy6be, B 3aBUCMMOCTM OT yria HaKIoHa CTBOMA CKBAaXWHbI:

® ANl CKBAXWMH ¢ 6oMbLUMM HakOHOM cTBona (> 40°) M rOPU30OHTaNbHbIX CTBOSIOB
TpebyeTcs NIMHeNHas ckopocTb He MeHee 30 M B MUHYTY;

® 17151 BePTMKAbHbIX CKBAXXUWH UN CKBAXXMH C «HEBONbLUNM» HAaKNOHOM CTBOfA

(< 40°) npremnembIM 0ObIYHO SBRAETCS Bonee HU3KUI Npeaen CKopocTy —
npvmepHo 10 M B MUHYTY.

HeobxoanmMo oTMeTUTB, 4TO 3TO He Gonee YeM obLume pekoMeHAaUMK,
OCHOBaHHbl€ Ha MPUMEHEHNM «TUMOBbIX» OypPOBbIX PacTBOPOB. B cnyyae

HeobxoaumocT B YCnoBUAX NCNONIb30BaHUA «ONTUMU3NPOBAHHbBLIX» CUCTEM PAaCTBOPOB U MO4ENNPOBaHUA MOTOKa B CTBOJ1€ CKBa>XUHbI

MOTyT NPUHUMATLCA U bonee HU3KKE npepenbl.

cranns JlaBneHue

* MaKcMMmanbHo JoNyCcTUMOe AaBneHne
uMpkynaumm B rubkmnx HKT HaknagbiBaeT
orpaHvyeHns Ha BO3MOXHOCTH BypeHus:
- CNOCOBHOCTL TPYD BbIAEPXKMBATL AABNEHUE;
- BISIHME, OKa3blBaeMOe BbICOKMMU 3HaYEHUAMN
JaBlieHMs Ha JOMYCTUMYIO 3aTSXKY, CTeNeHb
yCTanocTu Tpyd 1 CpokK nx akcnnyaTaumu.

¢ [Mpu paboTtax THKT npuHaTel ciegytowme
HOPMaTMBbI NO MaKCMManbHOMY AaBNEHUIO Ha BXoae
B rmbkume HKT:
-280 aTM. — Npy ABUXXEHUN TPYOBI;
-350 aT™M. — B CTaTUKe.

MakcmanbHo fonycTMMoe gaBneHune umpkynaunm B rubkux HKT yacto
oKa3blBaeTcs pakTOPOM, OrpaHNYMBAIOLLMM BO3MOXKHOCTb BbIMOIHEHNS TEX
VN MHBIX paboT ¢ ux npuMeHeHneM. OaHMM U3 hakTOPOB, KOTOPLIN clieayeT
YUUTBIBaTb, ABNAETCA HE TONbKO CaMa CMOCOOHOCTL TPYO BhiAepXXUBaThL
[aBneHue, HO Tak>Xe 1 To BpefHOoe BIMsSHME, KOTOPOE OKa3blBaloT BbICOKUE
3HayYeHWs AaBNeHUs Ha AOMYCTUMYIO 3aTAXKY, CTENeHb YCTanocTu Tpyo 1 cpok
WX 3KCryaTaumn. Bee 3To Tak ke HEOOXOAMMO YUMTbIBATL C MO3ULMM TEXHUKMN
©e30nacHOCTN N 3KOHOMMYECKOM LenecoobpasHocTu. Mpu WTaTHbIX paboTax
rmokumm HKT ¢ KoOMOMHUPOBaHHOWM KOHCTPYKLMEN NOABECKU MPUHATI
cnegyrowme HopMaTHBbI MO MAaKCMManbHOMY AABNIEHMIO Ha BXoae B rmbkue HKT:
280 aTM™. - Npw ABUXEHUU TPYObI;

350 aT™M. — B cTaTuKe.

3T 3Ha4YeHUs OCHOBaHbI FMaBHbIM 06pa3oM Ha HPMHAHCOBLIX COODPaXeHUsaX,
CBSI3aHHbIX C YCTANOCTbIO TPYO, a He Ha abCONOTHOM UX MPOYHOCTU.

Onsa BKT Tpyb6amu 6onee KpynHoro AvamMeTpa MHOTAa OblBaeT BO3MOXHO NMPEeBbICUTL 3TU YCTaHOB/EHHbIE OrpaHUYeHUs.
Ob6uiee aaBneHue Ha Bxoge B rmbkme HKT npeacTtaenset cobomn cymmy cregytoLmx 3HaueHUI:

* noTeps faBneHus B nogsecke rmokmx HKT;
* roTeps faBneHus Ha HanpaBneHHon KHBK;
noTeps AaBneHVs Ha ABuraTene;

.
® noTepsa AaBfieHUd Ha ON0Te,;

npocTpaHcTBOM rmbkmx HKT;

noTeps AaBNeHUs Ha TPeHUU B 3aTpy6e 10 MOBEPXHOCTY;
rmapocTaTuyeckni auddepeHuman Mexay 3aTpyoom 1 BHYyTPEHHUM
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¢ blowout tolerances in the underbalanced operation conditions based on identification of pore pressure and formation fracture gradientin

order to prevent underground blowouts;

e identification of the drilling parameters that allow minimizing indeliberate impacts on the wellbore stability
* evaluation of the prediction uncertainty during the simulation process and identification of the measurements necessary to decrease

uncertainty on a real-time basis.

At the end of this stage a decision is made whether there is enough information available to move to the second stage. On the second stage we
select the most promising well and assess the following parameters along the planned drilling trajectory:

- Mechanical stratigraphy

- Rock elasticity and hardness

- Identification of the main deformation mechanisms
- Overlying formation’s stress gradient profile

- Pore pressure distribution

- Stress direction

- Minimum horizontal stress and maximum horizontal stress profiles
- After calibration of the wellbore stability model for the selected neighboring well, stability prediction for one planned trajectory is performed.

slide 7 Fluid flow rate in

the annular space

¢ Behavior of fluid in the annular space is an important

factor affecting well cleanout and is of critical

importance for drilling sludge and cuttings removal.

Fluid consumption mainly depends on the coiled

tubes’ diameter, their length, BHA and bottomhole

engine parameters, properties of fluid and friction
pressure losses.

Main limitations of the fluid flow rates in the annular

space:

- For highly deviated (> 40°) and horizontal wells
fluid’s linear flow rate should be at least 30 m per
minute

- Forvertical wells and wells with low deviation (<
40°) the acceptable fluid flow rate is around 10 m

Behavior of fluid in the annular space is an important factor affecting well
cleanout, and is of critical importance for removal of drilling sludge and cuttings.
Fluid consumption mainly depends on the coiled tubes’ diameter, their length, BHA
and bottomhole engine parameters, properties of fluid and, consequently, friction
pressure losses. Properties of the drilling sludge produced by the high-speed
engines that are usually used during CTD, are much different from the properties
of the drilling sludge produced during conventional rotary drilling. In case of
CTD the size of the majority of solids in the drilling sludge is less than 50 micron,
consequently “conventional” criteria for fluid floe rates in the annulus and sludge
removal are not applicable.
Itis recommended to use two main limitations of the fluid flow rates in the annulus
depending on the well deviation angle.
e For highly deviated wells (>40°) and horizontal wells fluid’s linear flow rate
should be atleast 30 m per minute
o For vertical wells and wells with low deviation (< 40°) the acceptable fluid flow
rate is around 10 m per minute.
It should be mentioned that these are general recommendations based on the

Pressure

¢ Coiled tube’s maximum allowable circulating pressure
imposes certain restrictions in terms of drilling
possibilities
- Ability of tubes to withstand pressure,
- Impact of high pressure on the allowable dragging,

tube’s fatigue capacity and their life cycle

 Mpwu paboTtax MTHKT npuHsATLI cnegytoLme HOpMaTHBbI
no MakcMMasbHOMY laBfieHWIo Ha BXOAE B rMbkue
HKT:
- 280 aT™. — NpY ABUXEHUN TPYObI;
-350 at™. —B CTaTuKe.

e Pressure loss at the coiled tubing hanger

e Pressure loss at the bottomhole assembly

¢ Pressure loss at the engine

e Pressure loss at the drill bit

¢ Annulus friction pressure loss to the surface

per minute.
application of standard drilling muds. In case of using optimized fluid systems
and simulation of fluid flow in a wellbore the values of fluid flow rates
may be lower.
o8 Coiled tube’s maximum allowable circulation pressure often restricts the possibility
slide

of performing certain kinds of works with the use of coiled tubing. It is necessary
to take into account no only the ability of tubes to withstand high pressure but
also the high pressure’s negative impact on the allowable dragging, tube’s fatigue
capacity and their life cycle. All these factors should also be taken into accountin
terms of safety measures and economic feasibility.

For the standard coiled tubing operations the following norms in terms of
maximum input pressure are applied:

4,115 psi—when tube is in motion

5,144 psi— when tube is static

These figures are mainly based on financial implications of the tubes’ fatigue
capacity rather than tubes’ absolute strength. When using coiled tubes of larger
diameter for drilling purposes it is sometime possible to exceed the mentioned limits.
Total pressure at the coiled tube’s input is a sum of the following values:

¢ Hydrostatic differential between the annulus and coiled tube’s inner space

¢ Annular backpressure on the surface —the choke

The results are compared to the coiled tube’s maximum allowable burst pressure (60% of pressure of the pressure test with fluid or maximum

allowable pressure according to software data)

The total pressure is affected by the following factors: pumping rate, fluid characteristics (flow characteristics and density), coiled tube'’s
geometrics, electric motor characteristics, BHA geometrics and wellbore geometrics. In case of underbalanced drilling it is also necessary

to take into account the production reservoir behavior.

<
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* npoTuBoAaBneHue B 3aTpy6e Ha MOBEPXHOCTM — WITyLEp.

Pe3ynbTaTbl CpaBHMBAIOTCS C MAKCVManbHbLIM JOMYCTUMbIM laBReHneM paspbiBa rmbkux HKT (60% oT faBneHns onpeccoBKM XUAKOCTLIO Unn
MaKcMMasbHOe JOoMyCTUMOe aBfeHue Mo AaHHbIM MO).

OcHOBHbIMY (hakTOpamu, BAMSIOWMMI Ha obLLee faBneHe, SBASIIOTCA: NoAada Hacoca, CBOMCTBA pacTBopa (peonorvyeckme CBOMNCTBA U
NNOTHOCTb), FeOMeTpUYeckme napameTpbl rbkux HKT, xapakTepucTuKm 3nekTpoaBuraTens, reomeTpuyeckme napametpsl KHBK, a Takxe
reoMeTpuyecKme napameTpbl CTBOJA CKBaXMUHbI. Ecnv ckBaxuHa BypuTcs Ha genpeccum, To HeoBXoaAMMO Tak ke NPUHMMAaThL BO BHUMaHue
3KCMyaTaumMoHHbIe XapaKTePUCTUKM KOMNIEKTOpPa.

cnanm 9

Harpyska
Ha JonoTo

e PacyeT cun, fencTByOWMX Ha BCto nogeecky MHKT,

cyyeTom:

- XapakTepucTuk rubkmnx HKT;

- reoMeTpun CTBONa CKBaXUHbI;

- napameTpoB xuakocten B HKT 1 B cTBone
CKBaXMWHbI;

- BEJIMYUNH JaBNEHNS U YCNOBUI B CTBOJE CKBAXWHBI;

- CUN TPEeHUS Npu n3rnbe, BO3HMKAaIOLWMX B NpoLiecce
NpoTankMBaHUs OTHOCUTENbHO XECTKOMN
OypunbHoi KHBK ckBO3b y4acTku Habopa
KPWUBU3HbI U UCKPUBIEHUSA CTBOMA CKBaXWHBbI.

PacueT napameTpoB Bbipe3a OkHa, bypeHus B KOHLe

yyacTka Habopa KPUBU3HBI U B KOHLLE TPaekTopumn

KpaliHe BaXXHO yCTaHOBUTb, YTO Ha Pa3nMyYHbIX 3Tanax paboT MoxHo byaeT
NPUMEHSATb JOCTAaTOYHbIE HAarpy3KW Ha JONOTO, YTOObLI UMETb YyBEPEHHOCTL B
BO3MOXHOCTM YCNELIHOrO BbINONHEHMs hpe3epoBaHus 1 BypeHns. Moaynb
ycunuii B HKT B npuknagHom MO paccymTbiBaeT oXungaemble ycunus Kak Ha 3aboe,
TaK M Ha yCTbe — 3TO AeNaeTcs C y4eToOM XapakTepucTnk ruokmx HKT n reometpum
CTBOJa, Pe3yNbTaTOB CKBaXWHHbIX NCCNiefloBaHMI, NapameTpoB xuakocten B HKT
1 B CTBOJE CKBaXWHbI, BENNYUH AaBNEHUS W YCITIOBUI B CTBOJIE CKBAXMWHBI.

3TN KO3PDULMEHTbI MONYyYeHbl Ha OCHOBaHMM BCECTOPOHHEro aHanusa
(hakTMYecKoro NoNeBoro onbiTa MHOrMX paboT BO BCEM MUPE, NPW KOTOPbIX
rmbkue HKT npumeHanuncs Kak ans 6ypeHus, Tak v Ans BbINONHEHUs OObIYHbIX
CKBaXWHHbIX onepauunn. CyuiectByeT MHOro hakTOpOB, KOTOPblE MOTYT
oKa3blBaTb OTpULATENbHOE BIMAHME Ha 3TN KO3 (DULIMEHTBI, C KOTOPLIMU

MOXHO 6OPOTLCS NyTEM NMPUMEHEHUS CMELNANU3NPOBAHHBIX MPUCAAOK

n/mnu obopyanoBaHus (pacnpamuTenu Tpyb, Taraum, oCUUANATOPSI, U T.4.).
TpeboBaHwWs K TaknMM cocobam onpenensioTcs Ha STane cocTaBneHUs

CKBa>XXWHbI.
YKa3blBaeTCqd MakKCMManbHO Jonyctnmas

Ha pa3Hon rnybuHe.

* MopenupoBaHue cLeHapueB C Liefiblo CpaBHEHUSA —

okumatowas Harpyska Ha KHBK po 6nokuposku

YTOYHEHHOrO MaHa paborT.

Momumo cun, gencTeyoWwmx Ha Bcto noasecky HKT, HeoGX0ANMO yunTLIBaATL CUIbI
TpeHus Npu n3rnbe, BO3HMKAtoLWME B MpoLiecce NpoTankMBaHUa OTHOCUTENBHO
xecTkon bypunbHor KHBK ckBO3b y4acTKM Habopa KpUBU3HbI U UCKPUBTIEHUS
CTBOJMA CKBaXMHbI. Mpu BypeHnr o6bIYHBIM CNOCOBOM 3TU CUSTbI OBBIYHO

npeHe6pe>K|/|M0 Malbl, MOCKONbKY 00bIYHO Ana 6ypeH|/|9| MMeeTCs oYeHb bonbLion

3anac cun. Mpw BKT, rae Takol 3anac 3Ha4nTeNnbHO MeHbLLe, HEOOXOANMO MPUHNUMAaTL BO BHMMaHMe aeicTeytolyto Ha KHBK cuny TpeHus npu
n3rnbe, 4to ocobeHHo akTyanbHo ans KHBK KpynHbIX AnameTpoB, NpuyeM B Haubonbluel cTeneHmn — npu ncnonb3oBaHnn KHBK KpynHbIx
AMaMeTPOB U1 B YCIOBUSAX BbICOKUX 3HaYEHMI HAbopa KPUBU3HBI.

BaxxHenwumMu KputepusamMu, KoTopble ciefyeT oLeHMBaTb BO BPEMS aHaNn3a MMEIOLMXCS 3HAYEHUI Harpy3Ku Ha IONOTO, SIBNSETCS Bbipe3
OKHa, bypeHMe B KOHLie y4acTka Habopa KPMBU3HbI, @ TaKXKE B KOHLLE TPAEKTOPUM CKBaXMHbI. Tak)ke MOXET NPUMEHATLCS MOAENMpoBaHNe
cun, pencTeyowmx Ha HKT, 4ToObl ycTaHOBUTL BO3MOXHOCTb Crycka nocne BypeHns B CKBaXXMHY XBOCTOBUKOB, DUNBTPOB U/UNIM KapOTaXKHbIX
WHCTPYMeHTOB. MMaBHbIM Npaeunom ans bKT saBnseTcs obasaTensHoe TpeboBaHWe, YTO MUHMMAIbHas Harpy3Ka Ha J0NI0TO JOMKHA ObITb
7-10 Kr/cM? TOBEPXHOCTUN KOPOHKM JLONOTA, YTO CYUTAETCs HEOOXOANMBIM AJis BypeHUs nnacTa npuv pasyMHbIX 3HAYEHUSAX CKOPOCTU MPOXOAKMU.
MoryT MmoaennpoBaTbCs pa3finiHble CLieHapum, Npuyem paccmMaTpuBaloTCs:

® pa3nunyHble KHBK;
® pa3fnnyHble TpaeKkTopUK;

¢ napameTpbl FMbknx HKT (Hapy>XHbIN AMaMeTp U TONLLMHA CTEHKM);

* K03 PULMEHTbI TpeHUs B oTKpbiToM cTone (0,34, 0,40 nnm Ha OCHOBaHWM OMbITa).

W3 pesynsTaToB 3TOr0 MOAENIMPOBaHUS COCTaBNAETCA Tabnnua nnm rpacmk, Ha KOTOPOM C LLeNbio CPaBHEHUS YKa3blBaeTCs MaKCUManbHO
JOMNyCcTMMasn CKMMatoLLas Harpyska Ao 61oKMPOBKM Ha pa3HOM ryouHe.

crinld PacTarmBalroLlee
HanpsXXeHne

¢ MakcumanbHo AonycTUMoe pacTsrusaioliee
HanpsiXeHWe 3aBUCUT OT:
-reomMeTpumn Tpyo;
- Npepena TeKky4yecTn MaTepuana;

* [Py paccMOTPEHUN KPUTEPUA pacTarMBaloLero
HanpsxeHWs HeOOXOAMMO y4YNTbIBaTb ABA
orpaHuyeHus:

- pusnyecknn Nnpegen TeKy4ecTn cammx rmbkux
HKT (0bbluHO 80% OT Npepena NPoYHOCTU Ha
pacTsxeHue matepuana Tpyb);

- TATOBOE YCUNIME UHXEKTOPHOW FONIOBKM
(Ans TUNOBOW UHXXEKTOPHOW roNoBKK ANs
OypeHus —45T).

- 3HAaYEeHUM BHYTPEHHEro M BHeWHero gaBneHus.

B oTAenbHbIX Clyyasx pacTarvBatoLme cunbl, JeNCTBYOLWME Ha rnbkme HKT

Ha NOBEPXHOCTU (cO3paBaeMble BECOM U 3aTsikkamu rnbkunx HKT B ckBaxuHe),

MOTYT ABNATLCA (haKTOPOM, OFPaHNYNBAIOLLMM BO3MOXHOCTb BbIMOJIHEHMSI paboT
BKT. MakcmanbHo fonycTMMoe pacTaruBatoLLee HanpsikeHe N3MeHSeTCs B
3aBMCUMMOCTM OT FreOMeTPpUN TPYO, Npefena TeKy4ecT maTepuana, a Takxke 3Ha4eHUM
BHYTPEHHero 1 BHellHero aaBneHus. MNpu paccMOTpeHNnN KpUTepUs pacTarMBaioLero
HanpsXXeHUsi HEOOXOAMMO YUMTBLIBATb [1Ba OrPaHUYEHUS: DU3NYECKUI Npeden
Teky4yecTn caMmux rmokmx HKT v TaroBoe ycnnme MHXeKTOPHOW rofoBKu. B
GOoNbLIMHCTBE CNly4aeB, orpaHUYeHve ycTaHaBnueaeTca Ha 80% oT npefena
NMPOYHOCTM Ha PacTAXEHUE MaTepurana Tpyb 1 TAroBoe ycunune, paBHoE AJisl TUNOBOM
VHXXEKTOPHOW ronoBkn 45 7.

B 3aBMCMMOCTM OT TEXHUYECKMX OrPaHNYeHWI, HaknaibiBaeMbIX MyOnHON 1
TpaeKTopmen CKBaXKMHbI, AENCTBUE KPUTEPUS PacTArMBaloLLero HanpsXXeHns MoXHO
npeopaoneTb NyTeM UCMoNb30BaHUA MaTepuana rubkux HKT c Gonee BbICOKUM
npegenom Tekyyectu (@ uMeHHo, ctanu Ha 100 000 psi), a Takxxe HKT

c 6onblue TONLWMHOM CTEHKM U CYXaIOLUMXCS K KOHLLY. }
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slide Weight on bit

e Calculation of the forces acting on the whole coiled

tubing, with due account of:

- XapaKTepucTuk rubkmx HKT;

- Coiled tubes’ characteristics,

- Wellbore geometrics,

- Parameters of fluids in the tubes and in the wellbore,

- Pressure values and wellbore conditions

- Friction forces that appear in the process of running
arelatively rigid drilling BHA through wellbore build

Itis important to find out whether it would be possible to have the sufficient
weight on drill bit to ensure the possibility of successful milling and drilling.

The force module of the application software allows calculating the expected
forces both down the hole and at the wellhead. This is done with due account

of the coiled tubes’ characteristics and wellbore geometrics, wellbore surveys,
parameters of fluids in the tubes and in the wellbore, pressure values and wellbore
conditions. These coefficients have been derived on the basis of comprehensive
analysis of actual global field experience of using coiled tubing for drilling and for
conventional well operations. There are many factors that may negatively affect
these coefficients. These factors can be mitigated by using special additives and/

sections and wellbore deflections
e Calculation of the parameters of window cutting,

of the wellbore trajectory.

e Simulation of various scenarios for the purpose of
comparability. Maximum compression load on BHA
before blocking should be specified for different
depths.

drilling at the end of the build section and at the end

or equipment (tube straighteners, traction units, oscillators, etc.). Requirements to
such methods are to be identified at the stage of amended work plan preparation.
Besides the forces acting on the whole coiled tubing, it is important to take into
account the friction forces that appear in the process of running a relatively rigid
drilling through wellbore build sections and wellbore deflections. In case of
conventional drilling these forces are negligible because usually there is a large
forces margin for drilling. In case of coiled tubing drilling such margin is much less

that is why it is important to take into account the flexural friction force acting on

the bottom hole assemblies. This is particularly important for the large-diameter BHAs, especially in case of using large-diameter BHA under the

conditions of high drift angle buildup values.

The most important factors to be taken into account during the analysis of the available weight on bit values are window cutting, drilling at the
end of wellbore build section and at the end of wellbore trajectory. Simulation of forces acting on the production string can also be applied to
identify the possibility of running liners, filters and/or logging tools into the well after drilling. The main requirement for CTD is that the minimum
weight on bit should be 7-10 kg/cm? which is considered to be the necessary value to drill the formation under reasonable drilling rates. We can

simulate various scenarios, taking into consideration
e various BHAs
e various trajectories

¢ parameters of coiled tubes (outer diameter and wall thickness)
e friction coefficients in an open hole (0.34, 0.40 or based on experience)
Based on the results of this simulation we build a table or a graph, on which (for the purpose comparability) we specify the maximum allowable

compression load before blocking on different depths.

side 10 Tensile strength

¢ Maximum allowable tensile strength depends on

- Geometry of tubes,

- Yield strength of the material,

- Internal and external pressure.

¢ \When considering the tensile strength criterion,
two limitations should be taken into account:

- Physical yield strength of the coiled tubes
(usually 80% of the tensile strength of the tubes’
material)

- Injector pulling capacity (for a typical drilling
injector — 45 tons)

In some cases tensile forces acting on a coiled tube on the surface (created by the weight
and coiled tube dragging in the well) can be a restrictive factor for CTD. Maximum
allowable tensile strength depends on the geometry of tubes, yield strength of the
material and on internal and external pressure. When considering the tensile strength
criterion, two limitations should be taken into account: physical yield strength of the
coiled tubes and injector’s pulling capacity. In the majority of cases the limitation is 80%
of the tensile strength of the tube’s material and pulling capacity of the typical injector

is 45 tons.

Depending on technical limitations placed by well’s depth and trajectory, the effect of
tensile strength criterion can be overcome by using coiled tube material with higher
yield strength (particularly, steel with the strength of 100,000 psi), as well as by using
tapering tubes with thicker walls.

slide 11
Torque moment

e Maximum slip torque for the bottom hole
assembly shall not exceed the maximum
allowable torque of the coiled tubes
- Reduce slip torque (by reducing fluid flow

through the downhole motor or by selecting
another motor type),

- Change coiled tube’s technical specifications
(e.g. increase wall thickness and/or outer
diameter of the tube).

* BHA motor torque shall be less than the
nominal value of the coiled tubing torque
(80% of the yield torque)

Maximum slip torque for a certain motor should be selected in accordance with the
maximum allowable torque of the tubes selected for job performance. If the maximum
motor torque exceeds the nominal value of the coiled tubing torque, then it is necessary
to reduce the slip torque (by reducing fluid flow through the motor or by selecting
another motor type), or to change coiled tube’s technical specifications (e.g. increase wall
thickness and/or outer diameter of the tube).

One should take the maximum working torque value of the selected downhole motor,
multiply this value by 2 (the main rule for the momentary slip torque). The figure one will
get should be lower than the nominal value of the coiled tubing torque (80% of the yield
torque).

For example, for the 2 3/8" coiled tubes (80,000 psi, with wall thickness of 0.204")
maximum allowable torque will be 5550 Nm (80% of the maximum yield torque).

This figure is fairly enough to use the most frequently applied configurations

of motors for CTD.

<
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cmang 11

KpyTawmm momeHT

® BennymHa KpyTALLEro MOMeHTa ABuUratens
KHBK gonxHa 6bITb MeHbLIE, YeM
HOMWHaNbHOE 3HaYeHne KpyTALLero
MoMeHTa rmbkux HKT (80% oT kpyTsero
MOMEHTa Ha npejene TeKy4YecTn).

* MakcMmanbHoe 3Ha4YeHune KpyTaLero
MoMeHTa npobykcoBku ans KHEK He gonxHo
npesblllaTh MakCMManbHO JOMNYCTUMOro
KpyTsLero MomeHTa rubkmx HKT:

- YMEHbLWUTb KPYTALLMUA MOMEHT
NpobyKCoBKM (MyTeM yMeHbLUEHUsi pacxoaa
Yyepes ABUraTenb U nyTem nogdopa
ABUraTens gpyroro tmna);

- U3MEHUTb TEXHNYECKME XapaKTepUCTUKMN
rnbkux HKT (Hanpumep, yBenuumTb
TOMNWMHY CTEHKW U/MNV HapyXHbIN AnameTp
Tpy6bI).

MakcumanbHoe 3HauYeHMe KpyTSLLEro MOMeHTa NPobyKCoBKW AN onpeaeneHHoro
fBUraTens HeobxoAMMO NoadMpaTh B COOTBETCTBMM C MaKCMManbHO JOMYCTUMbIM
KpYyTALLMM MOMeHTOM rnmbkux HKT, BbIOpaHHbIX ANs BefeHus paboT. Ecnm
MaKCMMalbHbIN KPYTALWMIA MOMEHT [ABUraTens npeBblllaeT HOMUHaNbHbIE 3HaYeHUS
KpyTsiLLero MomeHTa KoHyca rnbkux HKT, To cnefyeT nMbo yMeHbLWNTb KPY TALLMA
MOMEHT NpobyKCOBKM (MyTeM yMeHbLLIEHUS pacxofa Yepes ABUraTenb Unu nytemMm
nopbopa ABuraTens ppyroro TMna), IM60 M3MeHUTb TEXHUYECKME XapaKTePUCTUKM
rmbkunx HKT (Hanpumep, yBeNnNUYUTb TOMLLMHY CTEHKU U/MNN Hapy>XHbIA AnameTp
TpyObl).

CrnepfyeT B3Tb 3HaYeHNE MaKCMManbHOIo paboyero KpyTsLLEro MOMeHTa BbIbpaHHOro
3ab0oMHOro ABUraTens, yMHOXMUTb 3Ty BENMYMHY Ha 2 (rnaBHOe NpaBuio ans
MrHOBEHHOIO KPYTALLEro MOMeHTa NPobyKCOBKM). ITa BENMYMHA AOMKHA ObITb
MeHbLLE, Y4eM HOMWHANBHOE 3HaYeHUNe KpyTaALLero MomeHTa rmbkux HKT (80% ot
KPYTSLLEro MOMEHTa Ha Npeaene Teky4ecTh).

Hanpumep, ans rmbkmx HKT 2 3/8” (80 000 psi, ¢ TonwmHoM cteHku 0,204") MakcumasnbHO
ZOMyCTUMBIA MOMeHT ByaeT 5550 Hv (80% OT MMHMMAanNbHOIO KPYTALLEro MOMEHTA

Ha npepgene Teky4yecTu). 3Ta BenmynHa bonee yem foctaTouHa Ans paboTsl c Hanbonee
YacTo NPUMEHSIIOWMMNCA KOHbUrypaumamm aeuratenert npy BKT.

caang 12
Cpok akcnnyataumm M'HKT

OCHOBHbIMU NapamMmeTpamu, BINSIOWNMU Ha
MaKCMManbHbI CPOK 3KCMTyaTaLum NoaBecku
rnbkumx HKT, ncnonb3yembix npu BKT,
ABNAOTCA:
- KOJIMYEeCTBO LUKNOB paboTbl TpyObI ¢
bapabaHa, yepes rycak, CkBO3b UHXeEKTOP,
B CKBaXXWHY 1 obpaTHo;
- BHyTpeHHee aaBneHue B ruokmux HKT
(4eM HMXKe paBneHue, TeM AONblUE CPOK
akcnnyaTaumm);
- reomeTpus 3aKpyrineHus rycaka m
6apabaHa (paanyc);
- reoMeTpuyeckune napameTpbl rmokmnx HKT
W cBONCTBa MaTepuana (AnameTp, TONWMHaA
CTEHKMW, Npeaen Teky4yecTu).

OCHOBHbIMU NapamMeTpaMu, BIUSIOLMMUN Ha MaKCMManbHbIA CPOK KCMyaTauum
nogsecku rubkmx HKT, ncnonbsyembix npu BKT, aBnsiotcs:

® KONMYeCTBO LMK NOB paboTbl TpyObl ¢ 6apabaHa, Yepes rycak, CkBo3b MHXEKTOP,

B CKBaXXWHY 1 06paTHO;

® BHyTpeHHee AaBneHune B rmbkmnx HKT (4em HUxe faBneHne, TeM AonbLUe CPOK
aKcnyaTaumm);

® reomMeTpUs 3aKpyrieHus rycaka n bapabana (pagnyc).

® reoMeTpuyeckme napameTpbl rMbkmx HKT 1 cBolicTBa MaTeprana (AMaMeTp, ToNWMHa
CTEHKMW, Npefen TeKy4ecTh)

Wcxopas 13 gonyLieHus, 4To TpyObl NogbupatoTcs ¢ y4eToM napameTpoB OypeHus

1 MpU YCNOBUM ONTUMM3aLMM reOMETPUN Ha3eMHOTo 000pPYAOBaHUS, OCHOBHbLIM
perynupyemMbiM napaMeTpoM OCTaeTcsl BHyTPUTPYOHOe AaBneHme. Kak npasuino,

B NnpoLiecce ABUXEHUS TPYObl (BO M3bexaHue U3NULHen ycTanocTy MeTanna) ero He
nogHumaioT Bbiwe 280 aTMm.

MporpammHoe obecneyveHre FTHKT no3BonseT oTcneXmBaTh XMU3HEHHbIV LMK rTMOKown
TPYObl, YTOOLI ONTUMU3MPOBATL CPOK €€ CTYXKObI, @ TaK)Ke MOMOraeT OCyLLEeCTBAATb
KOHTpOIb paboT ¢ BbICOKOW Harpy3kow (To ecTb Npope3aHune okHa, bypeHue,

NoBwWbHblE PaboTbl) MO Mepe MX MPOoBeAeHUs, HTOObI 06ecneUnTb ANIMTENBHOCTL CPOKa IKCMTyaTaLnm TPYObI. MO MOXET TakXXe NPUMEHSATHCA
ANl NPOrHO3UPOBaHUSA MNOCNeACTBUN NaHUPYyeMbIX paboT ans rubkmx HKT. 3To MOXeT oka3aTbCsl O4eHb MOMe3HbIM Ha 3Tarne NiaHUpoBaHus
paboT. B ycnoBUsX HENPEPLIBHOM 3KCMyaTaLMmn 1 Npu HagexalleMm ynpaeneHum paboTom rubknmmn HKT ogHom noasecko rubkmnx HKT

2 3/8" MOXHO 3ape3aTb 1 NpobypuTL 2-3 CTBONA AJIMHON Npnbnm3nTensHo 1000 MeTPOB KaXabIi.

cmang 13

Y10 TpebyeTca and ycnexa?

® HenpepbiBHOe UcCnonb3oBaHue —
MHOIOCKBaXWHHbIE NMPOEKTbI, CXOXMe
nporpamMMbl Mo BypeHuio — ANUTeNbHbIE U
TEXHUYECKM BbINMONHUMbIE MPOEKTHI.

* IHdbpacTpyKTypa Ans nposeaeHus pabor.

¢ Moppo6Hoe M3HaYanbHoOe NPOeKTUPOBaHNE
CKBaXWH-KaHANATOB.

¢ MpMBEPXEHHOCTL MPOEKTY 1 NONHasn
BOBNEYEHHOCTb.

* ObecneyeHne OypeHNs Ha MECTHOM PbIHKeE.

¢ [MepcoHan — OnbITHbLIN KaK B KONTIOOUH e,
TaK 1 B OypeHun, pUHaMuyHas opraHusaums —
obyyeHune KTb.

MpoekTbl No BKT TpebytoT rny6GoKoro oCMbICIIeHNs U U3yYeHUs 1 NpearonaraioT
TecHoe B3aVIMOJEWCTBME U 3aKa34nKOB (B NnaHe onpegenexHus obbeMos pabor),

1 NoapaaYrKoB (B niaHe npusneyveHus pecypcos). ObLme xenaTeNbHble TpeboBaHus
K npoekTam no BKT BkntoyatoT B cebs cneaytolee:

¢ HenpepblBHOE NCNONb30BaHNE — MHOFOCKBaXMHHbIE MPOEKThI, CXOXWE NporpamMmmsl
no GypeHuio, ANnTeNbHbIE M TEXHUYECKM BbINONHUMbIE MPOEKThI.

* IHdpacTpykTypa Ans npoBefeHus paboT BKT — BO3MOXHOCTb OCyLLeCTBNEeHNS

BKT B ycnoBusix noaaepxxku CIOXUBLLENACS MHPPACTPYKTYpPbl, MTOArOTOBIIEHHOM

M OCHaLLEeHHOW ans BefieHUs paboT c npumMeHeHnem rmbkmx HKT He Bcerpa nerko
ocyuecTBMMa. [laxke HECMOTPS Ha TO, YTO B PErMOHE eCTb B Hann4nm oTaeneHue no
paboTe c rnbkmnmm HKT, TpeboBaHMs K MUHGPACTPYKType cMcTeMbl obecneyeHus
pabot BKT (B cuny cneumanmsnpoBaHHOro xapaktepa obopygoBaHus/nepcoHana u
HEeobXoAMMOCTU KPYrNOCYyTOYHOM PaboTbl) 3HAUMTENbHO BbiLUE, U ANS UX BbIMNONHEHUS
HeobxoAuMa CTPYKTYpa, COBEPLUEHHO OT/IMYHAsA OT CYLLECTBYIOLLEN

B HacTosLLee Bpems.

® HakonneHue gaHHbIX Ans BCECTOPOHHEI0 NU3y4eHua n 0T60pa KaHAMOaToB —

KOJIMYECTBO, Ka4yecTBO 1 (hopMaT AaHHbIX AMsl U3ydeHus 1 oT6opa KaHAMAATOB.
¢ CTpyKTypa NpoMbIC/IOBOro obecneyeHus paboT — n3aepxkun Ha exeaHeBHoe BKT OyayT BbICOKM, 1 B HUX ByaeT o4eHb HebonbLLon JOMNycK Ha
3a4epPXKM Unu HeatheKTUBHbIE AENCTBMSA OCHOBHbIX BCMOMOraTeibHbIX ClyX0.

¢ [loncK N ncnbiTaHue ‘-IaCTeIZ, M3roToBfeHHbIX B Poccnu, a Takxe pOCCI/II;ICKVIX yanyr Ang CHMXXeHus skcrniyaTtauMOHHbIX U3epiKek. BHe,D,peHVIe
caIMcTeMaTndeckoe ocyulecTeiieHMe NporpamMmmbl 06yqu|/|ﬂ nepcoHana ana HasHa4eHusa Ha pykosogfaumne 4ONIXKHOCTU MeCTHbIX KagpOoB.

)
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slide 12
Coiled tube’s life cycle

The main parameters affecting the maximum
life cycle of coiled tubes used for CTD are the
following:

- Number of the tube’s operation cycles from
the reel , over the gooseneck, through the
injector to the well and back

- Internal coiled tube pressure (the lower the
pressure the longer the life cycle)

- Geometry of the gooseneck and the reel
(radius)

- Geometrical parameters of coiled tubes
and properties of their material (diameter,
wall thickness, yield strength)

The main parameters affecting the maximum life cycle of coiled tubes used during

CTD are the following:

¢ number of tube’s operation cycles from the reel, over the gooseneck, through the
injector to the well and back

e internal coiled tube pressure (the lower the pressure the longer the life cycle)

¢ geometry of the gooseneck and the reel (radius)

® geometrical parameters of coiled tubes and properties of their material (diameter,
wall thickness, yield strength)

Based on the assumption that nepy tubes are selected with due account of drilling

parameters and provided that the geometry of the surface equipment is optimized,

the main controllable parameter is internal pressure in the tube. As a rule, when the

tube is moving (to avoid excessive metal fatigue) the pressure is kept below 4,115 psi.

Coiled tubing software allows monitoring coiled tube’s life cycle in order to optimize

its durability. The software also helps to perform control over the heavy-duty works

(i.e. window cutting, drilling, fishing works) in order to ensure durability of a coiled

tube. Software can also be applied to predict the effects of the planned works on

the coiled tube. This may be very useful at the stage of work planning. Under the

conditions of continuous operation and proper management of coiled tubing, one 2

3/8" coiled tube will survive drilling

of 2-3 wellbores with the average length of 1,000 meters each.

slide 13

What is needed for success?

¢ Continuous use — multi-well projects, similar
drilling programs — long-term and technically
feasible projects

¢ Infrastructure for performance of works

¢ Detailed initial design of candidate wells

¢ Dedication to the project and full engagement

¢ Using local market of drilling services

¢ Personnel — experienced both in coiled tubing
and in drilling, dynamic organization —training
inCTD

Coiled tubing drilling projects require good understanding and studying, and

imply close cooperation between clients (in terms of identification of the scope of
works) and contractors (in terms of mobilization of resources). Desirable general
requirements for the coiled tubing drilling projects are as follows:

eContinuous use — multi-well projects, similar drilling programs, long-term and
technically feasible projects

sInfrastructure for performance of CTD works — it is not always easy to perform

CTD operations under the conditions of current infrastructure, which is designed to
support coiled tubing operations. Despite the fact that there is a special coiled tubing
department in the region, the requirements for the infrastructure meant to support
CTD operations (because of specificity of equipment/personnel and the necessity

for round-the-clock operation) are much higher, and for the performance of such
operations it is necessary to have an infrastructure completely different from

the current one.

¢ Accumulation of data to perform a comprehensive study and selection of the
candidate wells — quantity, quality and format of data meant for study and selection of
the candidates.

¢ The structure of the on-field backup and support rendered to the operations — daily
coiled tubing drilling costs will be high, that is why there will be very small margin for
delays or inefficient activities of the supporting services.

e Search for the parts manufactured in Russia and their testing, as well as utilization of
the Russian services to reduce operating costs.

Introduction and regular implementation of the personnel training programs in order
to appoint local experts to the managerial posts.

tide 14 Technical capabilities

Production string

3.5in,4.5in ;
Tl

casing
5in,7in,9.625in

Good cement
Isolation
Well history

Dataonthe
J neighborin?
wells

Today technical capabilities of the coiled tubing drilling are represented by the

following parameters:

* Maximum vertical depth of the well 4,800 m

¢ Maximum borehole departure distance 900 m

e Maximum build angle 50 degrees per 30 meters

¢ Drilling along the trajectory in a 3-meter “window"”

¢ Drilling of several lateral boreholes either from the main borehole or from the
previously drilled lateral boreholes

When planning drilling operations it is important to take into account not only the

possibilities of coiled tubing conveyed drilling and the abovementioned limitations but

also the “drilling curve” factor, i.e. sophistication of the drilling program from opening

formation in vertical wells to underbalanced drilling of horizontal and multilateral

wells so far as the drilling contractor’s and client’s personnel become more and more

experienced. In this respect on the following slides different drilling options - from a

simple to a sophisticated one - will be considered and one of the possible algorithms

of project technical implementation will be proposed. }
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cmang 14

TexHn4yeckme BO3MOXXHOCTU

HKT 3.5in,4.5in
O6c. KoNoHHa

5in,7in,9.625in
LBy

XopoLunii LleMeHT
W3onsaumsa

WcTopus ckBaXXmHbl
[aHHble no
coceiHUM
CKBaXWHaM

50rpan/30m

TexHuyeckme BO3MOXHOCTH BypeHusi ¢ THKT Ha cerogHsaLWwHWN geHb

npeacTaBnstoT coboM COBOKYMHOCTDL ClieflytoLLMX NapaMeTpOB:

® MakcMMarnbHas rnybuHa ckBaXKuHbI No BepTukany 4800 m;

® MakCcMManbHoe paccTosiHMe oTxoga oT BepTukanv 900 m;

® MakcMManbHbIN yron Habopa KpuBM3HbI OT BepTUKanu 50 rpag Ha 30 m;

® OypeHue Mo TPaeKTOPUN B «OKHE» IMaMeTPOM 3 M.

® OypeHue HECKONbKNX OOKOBBIX CTBOJOB KakK C BbIXOAOM M3 OCHOBHOIO
CTBONa, Tak U U3 paHee NPoOypeHHbIX DOKOBbIX CTBOOB.

Mpyv NnaHMpoBaHNK BypeHUs BaXHO YYUTbIBATb HE TONLKO BO3MOXHOCTMU

OypeHus c THKT 1 cooTBETCTBYIOWMNE PACCMOTPEHHbIE OrPaHUYEHMS], HO

1 chakTop «KPUBOI OBYHEHUNY, T.€. YCIIOXKHEHWE NpoekTa OypeHus oT

BCKPbITWS NacTa B BEPTUKANbHbIX CKBaXUHaX K OypeHuio Ha Aenpeccum

rOpPU30HTaNbHbIX U MHOTOCTBOJIbHbIX CTBOJIOB C HAPaCcTaHMEM OrbiTa Kak

nepcoHana nogpsa4yurka no bypeHuto, Tak 1 3akasumnka. B ces3m c 3Tum Ha

cnepyowmx cnanpax OyayT paccMoTpeHbl BapuaHTbl BypeHns oT NpocTbixX

K CNOXHBIM W1 MPeAIoxXeH OMH U3 BO3MOXHbIX aNnrOPUTMOB TEXHNYECKOMN

peanusaumm npoekTa.

cmanag 15

HoBoe GypeHune — bypoBo
CTaHOK M yctaHoBska HKT

1) BypeHue Ha penpeccun [0 KPOBNM NiacTta
¢ BypOBbIM CTaHKOM.

2) Cnyck 1 LeMeHTUpoBaHWe obcaiHoM
KONOHHBI.

3) bypeHue Ha pgenpeccun ¢ THKT Ge3
OpPUEHTUPOBAHUSA JONOTa U U3MEPEHUN.

4) YcTaHOBKa KlanaHa-oTceKaTens v nepesoy,

i CKBaXWHbI Ha XMUAKOCTb rnyweHns ¢ THKT.

5) Cnyck HKT ¢ 3UH ¢ 6ypoBbIM CTaHKOM Mnn
KPC.

- bonee feLweBbIN MeTOA NPY OLEHKe
npevmyLiecTs bypeHus Ha Aenpeccumn

B oTAenbHbIX Clyyasx pacTarvsatoLyme cunbl, AeACTByoLMe Ha rnbkme HKT
Ha NOBEPXHOCTU (CO3paBaeMble BECOM U 3aTsiKaMu rmbkux HKT B
CKBaXMHe), MOTyT sIBNATbCA (hakTOPOM, OrpaHNYMBaloLLMM BO3MOXHOCTb
BbINonHeHUs pabot BKT. MakcManbHO fonycTUMOe pacTarueaioliee
HanpsXeHWe N3MeHSIETCs B 3aBUCMMOCTU OT FeOMeTpUK TpyO, Npeaena
TeKy4ecTn MaTepuana, a Tak>ke 3Ha4eHUM BHYTPEHHEro 1 BHELLHero
nasneHus. Mpu paccMoTpeHnn KpuTepmsa pacTarnBaroLero Hanps>keHns
HeobXoAMMO yUNTLIBATL BA OrPaHUYEHUS: DU3MYECKUI NPelen TeKYHecTu
cammx rmbkunx HKT v TaroBoe ycunume MHXeKTOPHOM ronoBku. B GonblimMHcTBe
cnyvaeB orpaHuyeHune yctaHasnmneaeTcs Ha 80% oT npeaena Npo4HOCTH

Ha pacTaXeHWe MaTepurana Tpyb 1 TAroBoe ycunue, paBHoe AJis TUNMoBou
MHXXEKTOPHOM ronoBkn 45 7.

B 3aBMCMMOCTM OT TEXHUYECKMX OrpaHNYEeHWIA, HaKnaibiIBaeMbIX MyOUHON 1
TpaeKTopuen CKBaXWHbI, AeNCTBME KPUTEPUS PacTArMBaloLLEro HanpsiXXeHUs
MOXHO NpPeoAoneTh NyTeM MUCNONb30BaHWs MaTepuana rmbkmx HKT c bonee
BbICOKWM MNPeAEenom TekyyecTu (a uMeHHo, ctanu Ha 100 000 psi),

aTakxe HKT c 6onbluer TONWUHOM CTEHKM U CYXKAIOLLMXCA K KOHLLY.

cnarng 16

YrnyOneHue cyLecTBYOLWMX
ckBaXXuH ¢ THKT

1) Nogbem HKT c KPC.
2) Cnyck THKT v nsonsaums uHTepsana
nepcdopauunmn NpoaaBkon LeMeHTa.

3) Cnyck MHKT, pa3bypvBaHue LeMeHTHOro
MOCTa 1 BCKPbITUE MiacTa Ha Aenpeccunu.
4) YcTaHOBKa KnarnaHa-oTcekaTens v nepeBos
CKBaXXWHbI Ha XUAKOCTb rnyweHmsa ¢ THKT.

5) Cnyck HKT ¢ 3LH ¢ KPC.

- NopaTteepxaeHune npenmywecTs bypeHus
Ha genpeccun

- MeHee floporoe 6e3 opreHTUpOBaHMS
HanpasneHusi bypeHus

BTopoW BapnaHT ABnsieTcs aHanorom rnpefplayLiero — BCKpbiTve nnacta

Ha filenpeccmmn Ha BEPTUKANbHOM CKBaXXMHE U3 3KCrnyaTaumoHHoro doHaa.
Ha nepBom 3Tane Ha ycTbe MOHTMpYyeTcs obopyaoBaHue MHKT (nocne
rnyweHus n nogbema HKT 6puragon KPC) 1 nponssoanTcs nsonaums
cyliecTByloLLero nHTepeana nepdopaumii NpoayBkon LiemeHTa. Ha BTopom
3Tane Npou3BoAMTCa pa3bypuBaHne LEMEHTHOIO MOCTa U BCKPbITUE
nnacta Ha genpeccmnm (0BbIYHO C NPUMEHEHWEM M3eNbHOMo TOMIMBa UK
LerasnpoBaHHOM HedTW B Ka4eCTBE XMAKOCTU LMPKYNaumm). My6uHa
BCKPbITUS He npeBbiwaet 50-100 M 1 Nnpon3BoanTcs 6e3 kakoro-nMbo
opueHTupoBaHua. Nocne nonyyeHNs NpMToKa 1 OLLeHKM KONNEKTOPCKMX
CBOWCTB NacTa CKBaXMHa MOXeT ObITb NepeBeAeHa B 3KCMNNyaTauMOHHbIN
doHp Takxe 6e3 gononHutensHoro rnyweHuns. C nomoubto THKT
yCTaHaBNMBaETCA KnanaH-oTceKaTesb, Bbille KOTOPOro CKBaXnHa
nepeBOAUTCS Ha pacTBop rayweHus. lMocne 3Toro NpoM3BoANTCS CNyCK
HKT n, npu HeobxogumocTtu, SUH 6purragon KPC. 3anyck ckBaXKuHbI
OCYLLEeCTBASETCS MPU MOMOLLM Ntoboro 3annaHMpoBaHHOro MeToAa

(3UH, 3akayka rasa yepes nudToBble MydTbl U ocBoeHme ¢ THKT).
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slide 15

—~ New drilling —drilling rig
and coiled tubing unit

1) Overbalanced drilling with the use of

drilling rig to the top of the formation
2) Running and cementing the casing
3) Underbalanced drilling with the use of
coiled tubing without drill bit orientation
and measurements
4) Use of coiled tubing to install a shutoff valve
and pump kill fluid into the wellbore
5) Running production string with the ESP.
This is done either by the drilling team or by
the workover team

| - a cheaper method used during assessment
of underbalanced drilling advantages

Underbalanced opening of the formation in a new vertical well is the simplest
and the most logical option to assess the necessity, advantages and possibilities
of coiled tubing drilling. At the first stage the well is drilled overbalanced

with a conventional drilling rig to the formation top. After that coiled

tubing equipment is installed on the wellhead and the formation is opened
underbalanced (usually using diesel fuel or degassed oil as a circulation fluid).
Formation is opened (drilled) to the depth of maximum 50-100 m without any
orientation. After producing oil inflow and assessment of the porosity and
permeability properties of the formation, the well may also be converted to
the production well stock without additional killing. Shutoff valve is installed
with the use of coiled tubing and above the shutoff valve the wellbore is filled
with kill fluid. After that the production string and, if necessary, the ESP are run
into the wellbore either by the drilling team or by the workover team. The well
can put on the production by any of the planned methods (ESP, pumping gas
via production tubing sleeves, or completion with the use of coiled tubing).

141> Deepening existing wells

with the use of coiled tubing

1) Lifting production string by the workover team
2) Running coiled tube in the wellbore and
isolation of the perforation interval by cement
squeezing
3) Running coiled tube, drilling out the cement
plug and opening formation underbalanced
4) Installing a shutoff valve and pumping kill fluid
into the well with the use of coiled tubing
5) Running production string with ESP by the
workover team

- Confirmation of the underbalanced drilling
advantages

- Less expensive method without orientation
of the drilling direction

=

Drilling lateral boreholes in the existing wells is the third option. This option,
unlike previous ones, represents a fully-fledged coiled tubing drilling. After
well killing and retrieval of the production string by the workover team

(in some cases is not performed, and drilling is performed via the existing
hanger) a whipstock is run on the logging winch to the well and installed

at the depth of opening a window. In case of necessity the whipstock may
be run into the well straight by the coiled tubing. At the next stage the
window is opened and the lateral conductor borehole is drilled to the top of
formation. At the third stage the liner is run into the well and is anchored in
the drilled lateral borehole. At the final stage the cement plug is drilled out
and the horizontal section of the borehole is drilled underbalanced; further
on a shutoff valve is installed and a kill fluid is pumped into the well. This
option has two possible scenarios. First scenario can be implemented at the
beginning of the project when one has no experience of such kind of drilling.
In this case window opening, drilling conductor lateral well and its casing can
be done with the use of a drilling rig, and the coiled tubing drilling is applied
only to drill the horizontal borehole section. This scenario considerably
reduces the drilling risks. The second scenario provides for the use of hybrid
coiled tubing drilling units, allowing to perform the full cycle. This scenario is
described on the next slide.

47 Drilling horizontal lateral

boreholes with the use
of coiled tubing

1) Pulling production string by the workover team

2) Running a whipstock on the logging winch

3) Opening a window and overbalanced drilling of
a lateral borehole to the formation top with the
use of coiled tubing

4) Running and installing the liner with the use of
coiled tubing

5) Drilling out the cement plug and underbalanced
drilling of the horizontal borehole with the use
of coiled tubing

6) Installing the shutoff valve and pumping the kill

fluid with the use of coiled tubing

Running the production string with ESP

e workover team

- Drilling predominantly
in the producing formation.
- A more expensive operation.

Drilling lateral boreholes in the existing wells is the third option. This option,
unlike previous ones, represents a fully-fledged coiled tubing drilling. After
well killing and retrieval of the production string by the workover team (in
some cases is not performed, and drilling is performed via the existing hanger)
a whipstock is run on the logging winch to the well and installed at the depth
of opening a window. In case of necessity the whipstock may be run into the
well straight by the coiled tubing. At the next stage the window is opened
and the lateral conductor borehole is drilled to the top of formation. At the
third stage the liner is run into the well and is anchored in the drilled lateral
borehole. At the final stage the cement plug is drilled out and the horizontal
section of the borehole is drilled underbalanced; further on a shutoff valve is
installed and a kill fluid is pumped into the well. This option has two possible
scenarios. First scenario can be implemented at the beginning of the project
when one has no experience of such kind of drilling. In this case window
opening, drilling conductor lateral well and its casing can be done with the
use of a drilling rig, and the coiled tubing drilling is applied only to drill the
horizontal borehole section. This scenario considerably reduces the drilling risks.
The second scenario provides for the use of hybrid coiled tubing drilling units,
allowing to perform the full cycle. This scenario is described on the next slide.

>
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BypeH me ropmn3oHTasIbHbIX

©okoBbIx ctBonos ¢ THKT

1) Noabem HKT c KPC.

2) Cnyck OTKJIOHUTENS Ha KapoTaxxHow nebeake.

3) Pa3byprBaHue okHa 1 3ape3ka bokoBoro cTeona
[0 KpoBnu nnacrta Ha penpeccmn ¢ FTHKT.

4) Cnyck n kpenneHne xBoctoBmka ¢ THKT.

5) Pa3bypvBaHuWe LEMEHTHOIO MoCTa 1 bypeHue
ropusoHTanbHoOM cekumm Ha aenpeccmm ¢ FTHKT.

6) YcTaHOBKa KnanaHa-oTcekaTens v nepesop,
CKBaXWHbI Ha XMUAKOCTb raylweHuns ¢ THKT.

7) Cnyck HKT ¢ 3UH c KPC.

- MpeumyLiecTBeHHOE OypeHKe no
NpoAyKTUBHOMY MAacTy.
- bonee poporas onuus.

B oTAenbHbIX Ciyyasx pacTarMBatoLLme Cunbl, AeACTBYIOLME Ha TMbKne
HKT Ha noBepxHOCTU (cO38aBaeMble BECOM U 3aTAXKaMM rMOKNX

HKT B ckBaxx1He), MOryT aBnaTbcs hakToOpOM, OrpaHNYNBAIOLLM
BO3MOXHOCTb BbINONIHeHWs paboT BKT. MakcMmanbHo gonyctumoe
pacTarvBaiolLee Harnps>XeHne N3MeHAEeTCH B 3aBUCUMOCTN OT
reomeTpumn TPy, Npefena Teky4yecT MaTepurana, a Takxe 3Ha4YeHUM
BHYTPEHHEero 1 BHellHero aasneHus. Mpu paccmMoTpeHnn Kputepums
pacTarnBatoLLero Hanps>keHUs HeOOXOANMO yUUTLIBATL ABA
orpaHuyeHus: husnyecknii npeaen Tekyyecty cammx rmokmx HKT

W TArOBOE YCUNINE NHXXEKTOPHOM FONoBKM. B GonbluMHCTBE Clyvaes
orpaHu4eHue yctaHasnusaeTcs Ha 80% oT npefena NPOYHOCTU Ha
pacTsxkeHVe MaTepuana Tpyb 1 TArosoe ycunuve, paBHoe Ais TUNoBow
WNHXXEKTOPHOW roNoBKN 45 T.

B 3aBMCMMOCTM OT TEXHUYECKMNX OFPaHUYEeHUI, HaKNaabiBaeMblxX
rnyGuHON 1 TpaeKTopmeit CKBaXUHbI, AeCTBUE KpUTEpUS
pacTArMBaloLLErO HaNPSXEHUS MOXHO NPeooNneTb NyTem
ncnonb3oBaHUa maTepuana rubkunx HKT c Gonee BbICOKMM Npeaenom
Teky4yecTu (@ uMeHHo, ctanu Ha 100 000 psi), a Takxe HKT

C bonbLuel TONWMHOM CTEHKM U CYXKAIOLMXCA K KOHLLY.

cmangm 18

BypeHune HOBbIX CKBaXWH
C rMBpPUAHON YCTAHOBKOW

1) BypeHue BepXHeM YacTn CKBaXXMUHbI U3
KOHAyKTOpa.

2) Cnyck v KpenneHue 06cagHOM KONOHHBI.

3) bypeHue po nnacta — ropusoHTanbHoe,
HanpaBneHHoe.

4) Cnyck v KpenneHne XBOCTOBMKaA.

5) BckpbITe nnacTa Ha genpecun.

6) YcTaHOBKa KflanaHa otcekaTens.

- HenpepbisHoe BypeHre - MoaynbHas KOHCTPYKLIMA

- MeHbLuKne pasmepbl
06caHbIX KOJIOHH.

- BoamoxHoCTb BypeHus

Anga onTuMmunsaumnm
BpeMeHn MoOHTaxa/
AEeMOHTaXa n npoBeaeHUaA

BypeHue c nprmeHeHreM rubpraHbix yctaHoBok THKT noseonseT
NPOW3BOANTb MOMHBIN LMK BTOPUYHOIO BCKPbITUS CKBaXUH

nn6o BypeHunsi NONHOCTLIO HOBbLIX CKBaXXMH. BBMAY ocobeHHoCTen
KOHCTPYKLIMUN YCTaHOBKM NMO3BONSIOT HE TONbKO OypeHue Ha penpeccum
n genpeccun Ha THKT, Ho n BypeHue Ha BypoBbIx Tpybax, YTo
3HauYNTENIbHO NoBbIWaeT 3P PEKTUBHOCTL MO NPUYMHE CHUXKEHUS
BPEMEHHbIX 3aTpaT KaK HEMoCpeACTBEHHO Ha OypeHue, Tak 1 Bpems
MOHTaXa — ieMoHTaxa obopyaoBaHus. B uenom yctaHoBka nossonsiet
Npon3BOAUTbL HanpasneHHoe bOypeHne ropu3oHTasbHbIX CTBOMOB Ha
Lenpeccuin 1 Cryck XBOCTOBMKOB B MPobypeHHo cekumn. B octanbHOM
Nno HeoBX0AMMOCTHM 3aKaHUYMBaHME U OCBOEHMWE NPOU3BOANTCS MO
aHanornu c npeaplayLMM BapuaHToOM.

CylLecTByioLEeN Unn
HOBOW CKBaXMHbI

BypeHue Ha fienpeccuu

B CPaBHEHUW C

nocne obbI4HOTO
OypeHus

BbypeHwe nnacta Ha

6e3 HanpaBsneHus Lenpeccum ¢ KOHTPoem
gonota HanpaBneHus n
TecTnpoBaHue (| “3MEpeHnAMU
CKBaXXMHBbI U \\ TecTpoBaHwme ckBaXXWHbI
onpepeneHne \\\ nonpepeneve
npevmMyLlecTsa ", MpenmylecTs

OypeHusi Ha genpeccun ", *[OPU3OHTaNbHOIro

6ypeHus Ha flenpeccin
e i

penpeccunen e ——
OTHOCKTENBHO HU3KKNE Bonee cnoxHoe bypetute,
PUCKM NPY HanMuMM Ho be3 HeobxoaMMOoCTH
[1aHHbIX N0 CKBaXMHE YCTaHOBKM OTKJIOHUTENS
nyrnaoTxoaa

Ha flenpeccum. pabor.
ciaig 19 B kayecTBe noaxofa K peanvsaumm npoekTa no 6ypeHuio MoXeT ObITb
CkBaXXHbI# 1 n#2 CkBa)XXMHa # 3 MCNOMNb30BaH cliefyowmnin anropntm. Ha nepBbIx ABYX CKBaXMHaX
npepsiaraeTca NPOBeCcTU BePTUKaNbHOE BCKPbITUE MnJlacTa Ha
1 Yrny6nenue z:gzggig'”;eg%g?g;o Jenpeccnn, npecneaytolee iBe OCHOBHbIe Lienu: 1) onpepeneHne

BO3MOXHOCTM DypeHus Ha aenpeccnn (OLeHKa YyCTOMYMBOCTI NnacTa)

1 ero npenmyLLecTs (OLeHKa KONIeKTOPCKUX CBOMCTB NnacTta nocne
OypeHwus); 2) oTpaboTka cxeMbl B3aMMOZENCTBUA MOAPAAYMKa (-0B)

1 3aKa34mKa no NpoBefeHMIO Takoro bypeHus. [laHHyo cTaauto

MO>XHO Ha3BaTb oLeHo4YHoM. Crieaytolwmm 3Tanom byaeT nepexon

OT BEPTUKaNbHOro OypeHusi K ropu3oHTanbHOMY. B LLenomM Ha 3Tom
3Tane npeanpuUHMMAaETCs NOMbITKa peanm3aumm yKkasaHHOro Ha
npeabiayLmx cnangax cueHapums no bypeHuto 6oKoBbIX CTBONOB,

Korga HarnpasneHue 60KOBOro CTBOMA U ero KpernseHue BbiNonHaeTcs
00Obl4YHOV BypOBOI YCTaHOBKOW, @ BCKPbITME MacTa U FOpU30oHTanbHoe
OypeHue —yctaHoBkol FTHKT. Kak npaBuno, AnnmHa ropnsoHTanbHoro
CTBONA He NpeBblwaeT 3gecb 100-150 M. Ha flaHHOM 3Tane MoryT 6biTb
onpoboBaHbI CpeacTBa OPUEHTUPOBAHWS U HanpasieHHoro bypeHus
(1, BO3MOXHO, reoHaBuraums). [JaHHbIN 3Tan MOXHO OXapakTepn3oBaTb
Kak nepexoaHbIn. BypeHne pekomeHAyeTcs TPOBECTU MUHUMYM Ha
OJIHOM CKBaXMHe. }
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slide 18

| Drilling new wells using
a hybrid rig

1) Drilling upper part of the well from the surface
casing

2) Running and fixing the casing

3) Drilling to the formation — horizontal, directional

4) Running and fixing the liner

5) Underbalanced opening of the formation

6) Running production string with the use of coiled

tubing

- Modular design to optimize
assembly/disassembly and
operation time

- Continuous drilling

- Casing of smaller size

- Possibility of
underbalanced drilling

Drilling with the use of hybrid coiled tubing units allows
performing the full cycle of well completion or drilling completely
new wells. Due to the peculiarities of their design hybrid units
allow not only for underbalanced and overbalanced coiled tubing
drilling, but also for drilling with the use of drill pipes, what helps
enhancing efficiency due to reduction of time spent for drilling
and assembly/disassembly of equipment. On the whole the hybrid
unit allows performing underbalanced directional drilling of
horizontal boreholes and running liners into the drilled sections.
As for the rest, if necessary completion operations are performed
similarly to the previous option.

slide 19

Wells # 1 and # 2

Well #3

Underbalanced
deepening of the
lateral borehole after
conventional drilling

Deepening of the
existing or a new well

Underbalanced
drilling without drill bit
orientation

Underbalanced
formation drilling with
direction control and
measurements

Well testing and |
identification of III \ Well testing and

the advantages of W\ identification of the
underbalanced drilling ', " advantages of the

compared to the_ ) *.*horizontal underbalanced
overbalanced drilling drilling

T T —
Relatively low risks upon More sophisticated drilling
availability of the well method, but without necessity

data of installing a whipstock and
setting a deviation angle

The following algorithm can be used for implementation

of the drilling project. At the first two wells it is proposed to
perform vertical underbalanced formation opening aimed at:

1) identification of the possibility for underbalanced drilling
(formation stability assessment) and its advantages (assessment
of the porosity and permeability properties of the formation after
drilling), 2) exercising the scheme of cooperation between the
contractor (s) and the client to perform such kind of drilling. This
stage can be called an assessment stage. The next stage provides
for the transfer from vertical drilling to the horizontal one. On the
whole at this stage we try to implement the scenario specified on
the previous slides when the lateral borehole is directed and cased
with the use of conventional drilling rig and formation opening
and horizontal drilling is done with the use of coiled tubing unit.
As arule here the length of the horizontal section does not exceed
100-150 m. At this stage one can try out the means of orientation
and directional drilling (and, probably, geosteering). Thisis a
transition stage. It is recommended to perform drilling on at least
one well.

slide 20

Wells #4, #5, #6, #7, #8 Wells #9, #10, #11

Lateral borehole of the average
depth (1,500-2,500 m)

Deep lateral borehole
(3,500+ m)

Window opening,
deflection angle, running
aliner and horizontal
underbalanced drilling

Window opening, deflection
angle, running a liner and
horizontal underbalanced drilling

Trying out the technologies
Confirmation of the possibility for deeper drilling
for drilling a lateral borehole and

its casing

Establishing methods and
procedures of lateral borehole
drilling to be applied on a deeper Opening of previously
wells undeveloped formations

The next stage provides for a fully-fledged drilling of lateral
boreholes with the use of coiled tubing unitincluding window
opening, overbalanced drilling of the conductor borehole,
running and fixing the liner and underbalanced horizontal
drilling. As a rule at this stage the drilling is done on the relatively
shallow wells — 1,500 to 2,000 m. The main aim of this stage is to
try out the procedures of window opening, drilling, running and
fixing the liner. After drilling on 3-4 wells it would be possible

to pass either to drilling deeper formations within the scope of
coiled tubing technical capabilities or to drilling multilateral wells.
Deeper formations are characterized by higher pressures and
higher drilling risks, that is why good testing of all the procedures
at the previous stage is one of the keys to success.

>
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CkBaXkuHbI #4, #5 #6, #7, #8 CkBaxxuHbl #9, #10, #11

BokoBoli cTBon cpepHen

rny6okun 6okoBom
rny6uHbl (o1 1500 go 2500 m)

cton (3500+ m)

3apesKa OKHa,

yron otxoga, cnyck
XBOCTOBWKA U
ropu3oHTanbHoe
OypeHue Ha fgenpeccumn

3apeska OKHa, yron oTxofa, cryck
XBOCTOBWKA WU FOPU30HTaNbHOE
OypeHue Ha fienpeccun

OnpoboBaHue
MoaTBepXaeHe BO3MOXHOCTM NPUMeHsIEMbIX
3apesku 1 KpenneHus 6okoBoro TexHonorum ans bonee
cTBONA rny6okoro OypeHusi

YcTaHOBKa METOAOB M NpoLeayp
Lns 6ypeHuns GOKOBbLIX CTBONIOB
NS NnpMMeHeHus Ha bonee
rnyBoKMX ckBaXKmMHax

BCKprTI/Ie nnacTos,
npexae He OCBOEHHbIX

CnepytoLimii 3Tan NpeaycMaTpuBaeT NoflHoLeHHoe bypeHue
0O0KOBbIX CTBONOB ycTaHoBKoM HKT, Bk ntovatowee B cebs
3ape3Ky okHa, bypeHue HarnpaBneHWs Ha penpeccum, Crnyck

1 KpenneHve XBOCTOBKKA U rOpU30HTanbHoe bypeHue Ha
Zenpeccun. Kak npaeuno, Ha 3ToM 3Tane bypeHue NnponsBoasaT
Ha OTHOCUTENBHO Hernybokmx ckBaxmHax —oT 1500 go 2000 m.
Llenbto 3Tana siBnseTcs oTpaboTka npoLeayp 3ape3ku OkHa,
OypeHus, Crycka 1 KpenneHus XBoCcToBuKa. Mocne nposeaeHns
OypeHus Ha 3—4 ckBaXKMHaX MOXHO OyAeT nepexoanTb 6o K
OypeHuto bonee rnyboKMX NNacToB B Npeaenax TeXHU4eckKnux
Bo3MoXxHocTen FTHKT, nnbo k OypeHuio MHOFOCTBOMbHBIX
ckBaXxuH. bonee rnyb6oko 3aneratowpe nnactbl 066I14HO
XapakTepusytoTcs bonee BbICOKMMM AaBNEHUAMU, @ TaKXKe
©onee BbICOKMMU prcKaMu, MO3TOMY TLATeNbHas oTpaboTka
npoteayp Ha npefbiayLlem 3Tane SBAseTcs O4HUM U3
KpUTEpUEB ycnexa.

cmang 21 n

CkBaXKuvHbI #12, #13......coene..

BokoBble CTBOSIbI 4151 MOSIHOIO
noTteHuuana nnacrta

...BblpaboTka
Pa3paboTka MHOrOCTBOMbHbIX Haunyywero
CKBaXXMWH C BbIXOLOM 13 BapuaHTa ans
OTKPbITOrO CTBOA... onTUMasnbHoM
NPOV3BOANTENBHOCTU
CKBaXMHbl

MNepecmoTp nporpammbl

6ypeHus u onpegeneHve

[ONrOCPOYHbBIX MIaHOB:
obopypoBaHue nog TpeboBaHus
npoekTa, pa3paboTka HOBbIX
TEXHONOrMM, AnBepcmbuKaums
NPUMeHEHNs TEXHONOT WM.

BypeHne MHOroCTBOJIbHbIX CKBaXXWH NpefCcTaBnseT cobomn
COBOKYMHOCTb MHOXECTBa BapMaHTOB, KaXXAbl U3 KOTOPbIX
BbIOMPAETCS HE TONBbKO NOA NPOEKT Pa3paboTku AaHHOTO
MeCTOPOXAEHWS, HO U MOA CXeMy 3aKaH4YMBaHUS ornpeaeneHHon
CKBaXVHbI. Mocne NpoBeAeHWs NpeablayLmX 3Tarnos bypeHus
LOMKHBI yXe ObITb OnpeAeneHbl BO3MOXHOCTM OypeHus Ha
Jenpeccnn onpeaeneHHOro nNnacTa, B Nepayto oyepeab B niaHe
€ro ycTOM4YMBOCTU. B Mnactax c NoBbILLEHHON YCTOMYMBOCTBIO
BO3MOXHO OypeHue BTOPbIX, TPETbUX U T.4,. OOKOBbIX CTBO/OB,
BbIXOAALLMX U3 NePBOro 6OKOBOro MM ropU3oHTaNbHOIro
cTBona. Takas cxeMa BypeHus Ucnonb3yeTcs, HanpumMep, Ha
KapboHaTHbIX konnekTopax B OAJ. Mo Apyromy BapnaHTy
BO3MOXHO BypeHue oTAeNbHbIX GOKOBbIX CTBOJIOB Ha

nnacrax c pa3Hou rnyGuHOW 3aneraHus, YTo NpaKkTUKyeTcs B
CeBepHow AMepuke. BapmaHT OypeHus B Lenom BbiGupaeTcs
ANS oNTUMaNbHON MPOM3BOAUTENILHOCTU CKBaXXMHbI

nocne nposefeHnsa T30 ans AOCTUXEHUA Hauny4Llero
3KoHoMumyeckoro 3dpdekTa. CnepyeT elle pa3 OTMETUTb,

4TO Nepexop K TakoMy bypeHuIo BO3MOXEH TOJbKO nocne
npoBefeHWs NpeablAyLIMX 3TanoB bypeHus n HapaboTku
onbiTa Ha KOHKPETHOM MECTOPOXAEHUUN MeXAY KOHKPETHbLIM
NoAPSAYNKOM (-aMM) M 3aKa34unMKoM. YTo 0BbIYHO OMNKCkIBaeTCS
Tak Ha3bIBaeMoW KpUBOI 0ByYeHuUs.

i aHHbIV Cnanp NocesLleH AeMOHCTpauun addekTa
crain22  PacyeT BPEMEHM MO CKBaXmHe 1 AaHHbIM CnanA nocBsLLeH A paumMm 3
«KPpUBOW 0By4YeHMs». PacyeT no BpemeHu caenaH ans
N BapvaHTa OypeHus 6PKOBOFO CTBONa Ha Hernybokown
Hiwrtbba b2l SO paLyni Ll w w Pmﬂ A CKBa)KVIHeC3ape3KOV| 0KHa,6ypeHMeM Hal'lpaBneHI/Iﬂ,
e CMyCKOM U KpernneHneM XBOCTOBKKA U BypeHuem
1 Mos . no Bypaswss 2125 151 23 280 rOpM3OHTaNIbHOro CTBONA Ha Aenpeccuu. [lanee gaHbl Tpu
2 MonTa 0f-0pyRnBaA 276 FET] .78 .56
3 [Onpeccomm MBO noSeam D6 o s | im BO3MOXHbIX CLleHapu1s peanusaumm 3Toro BapmaHTa B
4 [¥cTanosxs oTenceTena - WL [T [ 0.3 0.61 CyTOYHOM M3MepeHUK. NepBble CKBaXXMHbI, CKOpee BCEro,
5 JapeIcs i W manpasneeen - Crpce 162 1.3 162 L. - -
& Bapeses ote - e 2 Y = o OyayT NpobypeHsl cornacHo CueHapuio B camoii Npasoi
T Ejpersie craons manpanmersn . Crye 081 [T 081 1.07 KOJIOHKe, T.€. 3a 25 fiHen Kaxaas. lNpu HapacTaHum
£ Joypeiam Cupoms e imyeed L4 (1] o orbiTa 1 oTpaboTke Npoueayp BO3MOXEH BbIXog Ha
9 [VCTAHOBES KEOCTORFES M Ljtsi-# = Cryex B 126 1.0 126 1.68 "
¥ Pasfypimarass Bausssa - Cryer § FEr] ] L] .44 pac4yeTHOEe BpeMsd, yKazaHHOeE B Cfieylolen KOJIoHKe,
|11 Eypaisis ofipaiors comons - Cryes 7 124 1.08 124 1,68 T.e. 17-18 gHen. NMpn NpoBeaeHNN MHOFOCKBaXXUHHOMO
12 Eypdiaid onpLTore Coomn - Cryen 8 124 1.06 124 'I.'DE_ 6 - - 6
13 Eyperere rare ceana - Cryee® e i o 192 MPOeKTa Ha cTabunbHOM OCHOBE 1 MONHOI oTpaboTke
4 Eyperse oTMpRITOre cIBOR - Coyoe 10 124 1.5 124 ] 1.92 B3anMogencTema Nnoapagqnk —3akasyumk, BEpOoAaTHO,
|1 [Veranonra pnana - orcexatenn - Cyce 11 LE.] Lo o S CHUXeHWe BpemMeHU BypeHus Ao 15 AHel 1 MeHee.
1 [Dnpaceoms MBO, cxsaue 113 negerm 031 [E: 0,31 0,48 P yP A A
7 [To (R (L] 0.7 1.0
[dayw]
ITMDH'I'M Miobilizalion, Rig L. Rlg Down, DeMob 16.18 1785 2487 }
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Wells #12, #13.....ocoeeueee.

Lateral boreholes for full
capacity of the formation

Development of multilateral wells
from the open hole

Revision of the drilling
program and long-term
planning:

Equipment meeting project
requirements, development of
new technologies, diversification of
technologies application

....selection of the best
option for optimal
productivity of the well

Drilling multilateral wells represents a set of many options. Each
of the options is selected to fit not only with the development
project of a specific field but also to fit with the completion
scheme of a specific well. After the conduct of the previous drilling
stages one should have already identified the possibilities for
underbalanced drilling of a specific formation, especially in terms
of its stability. In the formations with higher stability it is possible
to drill the second, third and further lateral boreholes coming out
of the first lateral or horizontal borehole. This drilling scheme is
used, for example, at the UAE's carbonate reservoirs. As another
option, itis possible to drill separate lateral boreholes in the
reservoirs with different occurrence depths, which is practiced in
North America. On the whole, drilling option is selected to ensure
optimal well productivity after the conduct of a feasibility study
to achieve the best economic effect. It should be emphasized that
application of this type of drilling is possible only after the conduct
of all the previous stages and accumulation of good experience at
a specific field between the specific contractor (s) and the client.
This is usually described by the so called “drilling curve”

slide 22 Time estimates for well 1 This slide demonstrates the effect of the “training curve”.
e = | [T [T These are time es.tlmat.es for.drllllng a Iat-eral borehole
time, dayi davy davs davs in a shallow well including window opening, conductor
AL e “l"'::p‘ borehole drilling, running and cementing a liner and
1| Diiling rig mobilization %] 191 IET) 209 underbalanced horizontal drilling. The table also includes
! _| Equipment assembly 175 1M 378 66 three possible scenarios of this option expressed in days.
3 | Prewsure testing BOP amd piping [E1] 0.72 [EL .13 A 7 7 7
| Wipstock tastiiiation = WI. e - 7 5 Most probab_ly the f_lr_st V\_/ells will be c_jrllled accord!ng
5 | Opening 8 window and a direction — RIH 1 162 135 1.62 .16 to the scenario specified in the very right column, i.e.
§ | Opening a window - RIH & 47 .40 047 B2 | | overthe period of 25 days each. So far as the experience
T | Conducior berelele drilling - RIH 3 [ET] (X .81 L%
3 | Comdntior barvbole driling —FIH T T aal i a_ccun?u_lates a_nd the pro_cedures are repea_ted several _
# | Limer installation and cementing - RIH £ 138 1.08 136 168 times it is possible to achieve the planned time of operation
10 | Drilling sut the shoe - RIH & 033 0.2% 2 844 | | performance, specified in the next column, i.e. 17-18
11 | Open hole drilling - RIH 7 124 105 1.4 L85 . - :
13 | Open bole drilling - RIH § Lo == = 1o: | | days.In case ofa contlnuo_us multi-well prOJe_ct and
13 | Open bole drilling - RIH 9 1.24 1.0% 124 192 well-established cooperation between the client and the
14 | Open bolt drilling — RIH 10 1.24 £l 24 192 | | contractoritis possible to reduce drilling time to 15 days
15 | Shutoff valve installation - KIH 11 (X5 b5 035 0S5 g less
16 | Pressare testing BOP, every 1/ 2 weeks [ET] .38 .31 045 "
17 | Mainisnsnce seriice 070 (X 0,70 1.0%
(davs)
I Taotal davi n/Alebilization, Rig Up. Rig Donn, Dedlsb 1518 17.84 24.87
I would like to emphasize once again that currently coiled tubing drilling is a
slide 23 Conclusions very promising but still highly specialized market segment that, certainly, will

¢ Coiled tubing drilling is a highly specialized market
segment

* Main applications
- Well re-entry via production string
- Underbalanced drilling

¢ Full feasibility study by experienced expertsis a
must

* Multi-well projects are needed

expand as operational experience is gained and new equipment and materials

are introduced. For the intended application of this technology the following
factors are essential: comprehensive assessment, readiness of an operator and
service provider to allocate relative resources, as well as clear understanding of
the necessity to accept gradual growth of indicators as far as the personnel get
more trained during the work. Main application of this drilling type shall at least
envisage either the possibility of drilling without retrieval of the production
tubing (the well shall have a production string with the diameter of 3-1/2 inch or
more; casing and production string should be in a very good condition) or flagrant
necessity of underbalanced drilling due to reservoir damage and/or low formation
pressure (for example, when we experience intensive differential sticking, strong
non-recoverable loss of circulation or other troubles preventing from drilling to
the target depth). Coiled tubing drilling projects require good understanding and
surveying, and imply close cooperation between clients (in terms of identification
of the scope of works) and contractors (in terms of mobilization of resources), as
well as imply the necessity of a detailed feasibility study not only for the whole field
but also for each particular well. ©
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cnarin 23 3aknodeHue

e BypeHue c THKT - 310 y3kocneunannmsnpoBaHHbIn
CNeKTp pbIHKa.

* OcCHOBHOE NpUMeHeHue:
- MOBTOPHbI BXOJ, B CKBaXWHy Yepe3 HKT;
- BypeHue Ha Aenpeccnn.

¢ [onHas T30 onbITHbIMK CrieLuanucTamm
obsizaTenbHa.

¢ HeobxoAMMbl MHOFOCKBaXXMHHbIE NMPOEKTbI.

B Lenom etle pa3 xo4eTcsi OTMETUTb, YTO OypeHue Ha rnbkmx HKT B

HacTosLee Bpems NpeacTaBnseT cobon BecbMa NepcrnekTUBHbIN, HO Noka
y3KOCNeLManm3MpoBaHHbI CErMEHT PbiHKA, KOTOPbIN, HECOMHEHHO, byaeT
pacWMpATLCS NO Mepe HaKomMeHWs onbiTa paboT, BHeApPEeHUs HOBOFO
obopynoBaHus U MaTepuanos. ns npeanonaraemoro NpUMeHeHUs 3Ton
TEXHONOrMmn TpebyeTcs BCECTOPOHHSAS OLLEHKa, FOTOBHOCTL onepaTtopa u
nocTasLuMKa (MOCTaBLUMKOB) yCNYT NPefoCTaBUTb COOTBETCTBYIOLLME Pecypchl, a
Tak>Xe YeTKOoe NOHNMaHNE HEODXOANMOCTY MUPUTLCS C MOCTENEHHBIM POCTOM
nokasaTesier No Mepe HapacTaHUsA «KPMBOW 0byUYeHMs» B Npouecce paboTsbl.
OCHOBHOE NprYMeHeHne JaHHOro BMAa OypeHns fONXHO NpefycMaTpuBaTh Kak
MUHUMYM TGO BO3MOXHOCTbL OypeHus 6e3 nogbemMa HKT (koraa KOHCTpyKUMS
CKBaXWHbI JOMXHa NpegycmMaTtpuBaTh Hannune HKT guameTtpom 3-1/2 grorima unm

Oonbluero gnameTpa, o6cagHas koloHHa 1 HKT HaxoAsaTcsi B XOpOLLEM COCTOSIHUK), TGO o4eBUAHYIO HEODXOAUMOCTL BypeHus Ha aenpeccmm
BCNeACTBME NPo6aeM NoBpexXAeHUs NacTa u/mMnm NOHUXEHHOMo AaBNeHMs KonnekTopa (Koraa npy ypeHun MMeeT MecTo MHTEHCUBHBIN
anddepeHUmanbHbIi MPUXBAT, CUIIbHOE HEYCTPAHMMOE MOTIOLLEHWE, UITW APYTUe 3aTPYAHEHWS, NPENSTCTBYOWME AOCTUXEHUIO MPOEKTHOMN
rny6uHbl o6bekTa). MpoekTbl No 6ypeHuto ¢ FTHKT TpebyioT rnyGoKoro ocMbICIeHNs 1 U3yYeHUs 1 NpearonaratoT TeCHOEe B3aMMOAENCTBME U
3aKa3uvKoB (B MnaHe onpeaeneHns o6bemMoB paboT — MHOFOCKBaXXMHHBIX MPOEKTOB), M MOAPSAYMKOB (B MiaHe NpUBAeYEHUs PeCypCoB),
aTakxe paspaboTku fetansHoro TI0 He TOMLKO Mo MECTOPOXAEHUIO B LIEJIOM, HO M MO KaX A0 KOHKPETHOM CKBaXxuHe. ©

KHWMXHAA TIOJIKA

UTOI' MHOT'OJIETHEI'O TPY/IA.

praHHCKI/IM I/IBIIQ.TGHBCTBOM <(I‘a'I)aH’T_CeI)BI/IC» BbIHYUleHa B CBCT TUFIL SO R DO T i CaLs
MHBE TIEFIOL

KHHTI'd U3BCCTHOI'O ITO MHOT'MIM MHTCPCCHBIM HAYYHO-TCXHWUYCCKUM FTRAL D TELAIOELIY

PEEACLERRRLLE 1 G R it

U3IAHUAM (MOHOI'DAPUAM, KHUT'AM, CTAThSIM, U3OOPETCHU M,
HATEHTAM U JIP.) aKajeMuka, npogeccopa KO.A. banakuposa
«THHOBAITMU IPU JOOBIYE HEPTU U I'd34 B PAZITUYHBIE TIEPUOBI
BBIPAOOTKH HE(PTErA30BbIX MECTOPOXKICHUN Y CKBAXKUH
(m36panHoe)> (1336 ¢, B AByX TOMaX, 2011, Kues).
B KHUT€ OCBEMAIOTCA BAXKHBIE 1711 HAYKU U TEXHUKU IPOOJIEMBL.
B nnepBoM TOME (613 C) YUTATETH MOKET O3HAKOMUTHCS
C TUJIPOJMHAMMWYECKHUMHU PACYETAMH IIPOLIECCOB BOAOUIOIALINH,
TUAPOIPOCTYIIMBAHUEM U TEPMOT PAPUPOBAHUEM HEPTAHBIX CKBAKIH,

HHHOBALLMH

TEPMOJUHAMUYECKMMHU UCCIEJOBAHUAMU (PUIBTPAITUN HEPTU U T'A34, 4 TAKKE
METO/IOM YBETNYEHM S TPOU3BOIUTEIBHOCTH HACOCHBIX CKBAYKHH C IIOMOIIIBIO
JIOOABKY BBICOKOMOJIEKYJIAPHBIX COEIMHEHUI.

Bo Bropom ToMme (720 ¢.) OCBEMEHDI ITPOOJIEMBI PAITMOHAIBHOMN JKCILIYyATAIIUU
MaJIOACOUTHBIX CKBAKHH, TCOAMHAMUKU U TEOTEPMUHN HEPTAHBIX CTPYKTYDP.
Taxoke KHUTA BKJIIOYAET B CE0A LIEHHYIO NTH(OPMAITUIO 10 THHOBAITUOHHBIM
TEXHOJIOI'UAM B HEPTEra30100bIUE, 4 TAKIKE BBIJICPKKU U3 CTATEHN 110 BAXKHBIM
IIPOOIEMAM U BOIIPOCAM HE(PTETA30BON OTPACIIH.

B KHHUT€ MHOT'O MECTA OTBEJEHO IMOSICHEHUIO PA3JIMYHbBIX ABJIEHU [IPU
IIEPEMEHHBIX 3HAYEHUX JIABJICHUS Y TEMIIEPATYPBI B IIPOLIECCE (DUIIBTPALTUH
HeTH, T332 U HEPTETA30BOM CMECHU C TOYKU SHTAJIBITUHHO-3HTPOIIUHHOT'O
COCTOSIHUA IIOTOKA U TEPMOAMHAMHUYECKOI'O IIOTEHITAAIIA.

Knuwura paccumnrana Ha CIIenaaucTOB HEPTETA30BOM OTPACIHN, HAYYHBIX
COTPYAHHUKOB, ACIHPAHTOB, CTY/ICHTOB YHUBEPCHUTETOB.
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lycenuyHble sxckasamopsl Husky 4 luGpudHste KonmiobuH20aLIe YomaHoasu

Kanapckana komnaHua «PopmocTt UHaacTpuas, ocHoBaHHas B 1965 rogy, ABNAETCA OOHWUM

M3 MUPOBLIX NWAEPOR NO NPOEKTUPOBAHWIO K NPOM3BOACTBY BLICOKOMOBWMNLHOW Be3aexoaHoW
TEXHWKK, a Take Gyposoro obopyaoBaHUs, MCNONL3yeMoro B HedpTeraloBoM M ropHOW OTpacnax,
Anst BypeHUA CKBaXWH Ha BoAy W reonoropaseefoyHsix pador.

[ForREMOST

«PopmMoCT» — 3TO!

« KonecHble 1 ryceHuyHele TpaHcnopTeps!
NOBbILLEHHOW NPOXOAUMOCTH
C rpysonogsemHocTeio ot 1 o 40 T;
BypoBeie ycTaHoBKW Ans DypeHus
CTaHAAPTHEIMK BYpPUNEHBIMK TpyGamu;
MbBpuaHble KONTIBWHIOBLIE YCTAHOBKM
rpysonogsemMHocTero o1 75 go 300 T,
BepxHue npveoabl pasnuyHon
rey3onogeemMHOCTH,
WMH#eKTOPbI paanu4HOn rpy3oncabeMHOCTH;
BypoBkle yCTaHOBKW OBOWHOID POTORHOMD
BypeHus;
Bypoekle ycTaHoBkM ¢ oBpaTHol
UMPKYNALMENR ANA U3LICKAHWA;
Cwvctembl aBToMaTU4eckon nogadv Tpyo;
MpuHagnexHocTn: BydepHbie NPoBOAHMKK,
amMOopPTU3AUNOHHLIE COBAMHUTENMN,
poTopHLIE BKNAALILK, BypunkHele Tpybkl
¢ 0DpaTHOW UMPKYNALMEN,

BepxHue npusodsl

[FoREMOST

000 «@®opmoct Menoxwun MugacTpuz Numuteg»
119180, P®, Mockea,

yn. Manas Monsauka, 12A, oduc 11

Ten.: +7 (495) 234 98 16

E-mail: foremost@comail.ru

Myneepsr Nokamic Web-site: www.foremost.ca




XAPAKTEPNCTNKM HAMBOIJIEE
PACINMPOCTPAHEHHDIX KOJITIOBNHIOBbIX
YCTAHOBOK', PABOTAIOLIMX B POCCMN
Mpounssogutens

O0Go3Ha4yeHne

Knacc

Class

LWaccm

[lBurartenb

MolwHOoCTb gBUraTens, i.c.

MakcMmanbHoe TAroBoe ycunme nHxektopa, kH

CkopocTb nNogayu rmdkomn Tpybbl, M/MUH
AnameTp rmbkomn Tpybbl, MM

MakcrmanbHoe gaBneHume Ha ycTbe ckBaxXuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

[@abapuTHbIe pa3mepsbl, MM, He bonee

- ANVHa

- WWMPUMHA

- BbICOTa

Macca nonHas, kr, He bonee

MakcnmanbHas rpysonogbeMHOCTb YCTaHOBLUKA oGopyp,osava, T

*anIBeAEHbI AaHHbIe NO YCTaHOBKaM, NOCTaBJIeHHbIM B KOJIn4ecTBe HEe MeHee fecaTun
N Haxoasuwmnmcs B sKcntyaTaumnn.



dunamatl
Fidmash
MK10T
MK10T

Nerkun

AM3-7511

400

400 HP
150
30,000 Ibs
0,9-48
3-157
19,05-38,1
i1
70

10,000 psi
2600
8,200 ft

430"

100"

157"
33700
74,250 Ibs
6

13,200 |bs

*Not less than ten units, currently being operated.

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

YAMZ-7511

dunpmawl
Fidmash
MK20T

MK20T
CpenHum

AM3-7511

(no otaenbHoMmy 3akasy Caterpillar)

YA MZ—7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,3-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi
4200
13,800 ft

512"

100"

175"

46 000
101,300 Ibs
10

22,000 Ibs

Medium Weight
M3KT 652712 (8x8)
MZKT 652712 (8x8)

MANUFACTURER'S SPECIFICATIONS OF MOST
WIDELY SOLD CTUs' IN RUSSIA

dugmatu
Fidmash
MK30T
MK30T

Taxkenbiv

AM3-7511

(no oTpensHomy 3akasy Caterpillar)

YA M Z'7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,9-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi

5 500 (no otaenbHoMy 3aKasy 10 6 200)

18,000 ft (option 20,300ft)

595"

100"

175"
59000
130,000 Ibs
10

22,000 Ibs

Heavy Weight
M3KT 65276 (10x10)
MZKT 65276 (10x10)

Hydra Rig
Hydra Rig

CpenHumn

CUMMINS
CUMMINS
475
475 HP
270

60,000 lbs
1,2-80
4-265
25,4-44,45
1"-13%4"

70

10,000 psi
4000
13,200 ft

510"

106"

177"

40 000
88,000 lbs
15

34,000 Ibs

Medium Weight
KENWORTH C-500 (6x6)
KENWORTH C-500 (6x6)




Nreodpmsunka XXl Beka

Geophysics

of the 21t Century

Hos16pst 2011 r. OAO HIID Teodpusnka» 0o
2 arugou bamkupckoro otaenenus EAIO u

AVC nposena TPaJUIIMOHHOE EXETOAHOE
16-¢ COBEIAHUE TTTABHBIX CIICI[UATUCTOB OTPACIN
B (popme HayuHO-TIPAKTUYECKON KOH(PEPEHITUU
«HOBBIE BOBMOXKHOCTH, TEXHUKA U TEXHOJIOTUU
reo(pU3NIECKUX UCCIIEJOBAHNI CKBAXUH», YIaCTHE
B HEW IIPUHSAIN IPEACTABUTEIIN 37 OPraHU3AL U
reo(pU3NIECKOro CEPBUCA U HEMPTAHBIX KOMITAHUIL.
Ha KOH(pepEHITNU TPUCYTCTBOBAIU TAKXKE
MNPENOAABATEIN U MATUCTPAHTEI IIEPMCKOro 1
BankupCcKOro roCyHUBEPCUTETOB.

KoH(pepeHIINIO OTKPBII T€HEPATIBHBIN JUPEKTOD
OAO HIT® Jeodpusura» A.P. Aques. OH OTMETHIL,
4TO rojl OT rofja BCE HOJIBIIIEE YUCIO HE(PTAHBIX
KOMMAHUI IPUCBUIAET CBOUX CHELTUATHUCTOB HA 3TO
MeponpusaTre. B padbore KOH(MEPEHITUN YIACTBYIOT
cnenuanucTel bamuedry, Jlykorna-Ilepmu, Jlykorna-
KoMy, CypryrHedrerasa, benopycued Ty, Byposon
KOMNAHUM EBpa3us, 4TO CBUAETENIbCTBYET O PACTYIIEM
BHUMAHHH HEPTAHHUKOB K BOIIPOCAM 3(P(PEKTUBHOCTU
MPOMBICJIOBOY T€O(PU3HUKH HA BCEX KUZHEHHBIX
3TANAX PA3BEJIKU U Pa3pA6OTKU MECTOPOXKIECHHNM,
OypEHMS U PEMOHTA CKBAXKUH.

B cBOEM TPUBETCTBUN YIACTHUKAM KOH(PEPEHIIUN
reHepaabHbI JUPeKTOp OAO «bamnedTereopusnka»
S.P. AnneB KpaTKoO pacCKa3al O COBPEMEHHOM
COCTOSTHHH JI€J1 B KOMITAHHH, O I€ATEIBHOCTH
OAO HII® J'eo(prsnka» B KAYECTBE JOYEPHETO
npeanpusaTud «bamuedrereopuanKm», O TOM, 4TO B
2012 ropy «bamnuedrereodusnka> orMeTuT 80-1eTHUN
106usen co AHsA 00pa3oBaHus1. KOMIIaHUS B HACTOSAIIEE
BPEMS JUHAMHYHO PA3BUBAETCA, OCBAUBAET HOBBIE
HUIIN PBIHKA Fe€O(PU3NIECKOT'O CEPBUCA.

C 06CTOATEIBHBIM JIOKJIAJJOM «CAMOPETYJIUPOBAHUE
POCCUHICKOTO Te€O(PU3NIECKOT'O PIHKA» BBICTYITHII
JUPEKTODP MO PA3BUTHIO reO(PU3UIECKOTO
pUOOPOCTPOEHUS, IIEPBBIH BULle-Ipe3uJcHT EATO
B.B.JTarrreB. AKTUBHOCTb HHOCTPAHHBIX (PUPM
T10 IIOIJIOIIEHUIO POCCHUICKOI'O IeO(PU3UIECKOTIO
PBIHKA JOCTHUITIA OITACHOU YEPTBI, IIOCJIE KOTOPOIT
KOHTPOJIb MOXET NEPENTH K UHOCTPAHIIAM.
TpebyeTrcs BMEmaTe IbCTBO I'OCYJAPCTBA 11O 3AUTE
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November 23, 2011 OJSC NPF Geofizika

under the aegis of Bashkir division

of EAGO and AIS held a traditional
annual 16th meeting of the key specialists in the field
of in a form theoretical and practical conference New
facilities, equipment and technologies for geophysical
exploration of the wells. Representatives of 37
geophysical service organizations and oil companies
took part in the conference, as well as professors and
undergraduates of Perm and Bashkir State Universities.

The conference was inaugurated by the Director
General of OJSC NPF Geofizika A.R. Adiev. He noted
that from year to year the growing number of oil
companies delegate their specialists to the event. The
specialists of Bashneft, Lukoil-Perm, Lukoil-Komi,
Surgutneftegaz, Belorusneft, Eurasia Drilling Company
participate in the conference that indicates about
increase of attention of the oil workers to the issues of
effectiveness of field geophysics on all vital stages of
field exploration and development, wells drilling and
workover.

In his welcoming speech to the participants of the
conference Director General of Bashneftegeofizika
Y.R. Adiev briefly described actual situation in the
company, OJSC NPF Geofizika activities as a branch
of Bashneftegeofizika, he also mentioned that in 2012
Bashneftegeofizika celebrates its 80th anniversary.

At the present moment the company is developing
dynamically, opening up new niches of the geophysical
service market.

Director for development of geophysical instrument
making, First Vice-President of EAGO VV. Laptev
made a detailed report Self-regulation of the
Russian geophysical market. Activity of the foreign
companies aimed for absorption of the Russian
geophysical market has reached a dangerous mark
after that control can pass to the foreigners. The state
intervention is required for protection of interests
of the Russian geophysical business. Self-regulation
mechanism must be switched on the market for
establishment of the transparent, civilized relationship,
solving of the burning problems of service pricing,
resisting chaos, kickbacks and other negative factors.



d exhibitions

UHTEPECOB POCCUICKOI'O reO(PU3UIECKOIO OU3HECA.
11 yCTAaHOBJIEHUA IIPO3PAYHBIX, [TUBUIN30BAHHBIX
OTHOIIIEHUH, PEMIEHUA OCTPBIX BOITPOCOB
LIEHOOOPA30BAHMS B CEPBUCE, OOPBOBI C XA0COM,
OTKATAMH 1 JPYT'UM HETATUBOM HEOOXOAUMO
34IyCKATb HA PBIHKE MEXAHN3M CAMOPETYJIALINU.
B noxnaze 6b111 N3710KEHBI KOHKPETHBIE
NPEJIOKEHHNA 10 PEMIEHUIO ITOT'O BOIIPOCA HA
OCHOBE OIBITA Fe€O(PUZNIECKHNX KOMITAHUIM U3 CTPAH
C Pa3BUTOMN PHIHOYHOM 9KOHOMUKOU. JlaIbHEN A
paboTa KOHPEPEHIINHY IIPOXOAUIA B POPME AOKIATOB
CHENHNATHUCTOB — PA3PA0OOTYHKOB I'€O(PU3NIECKUX
MIPHUOOPOB U TEXHOIOTUH. CITyIIaTeNIsIMU ObLIO 337JaHO
MHOT'O 3aMHTEPECOBAHHBIX BOIIPOCOB, HA KOTOPLIE
OBLIM NTOTYYEHBI NCYEPIIBIBAIONIUE OTBETHL. BbuIn
IpeACTaBIeHbl TocaeHue pe3ynsrarsl HUOKP n
ONBITHO-TIPOMBIIIJIEHHOI'O IIPUMEHEHM A HOBBIX
ANIapaTypHO-METOANYECKUX KOMIUIEKCOB
MATHC-2, TopusonTanb-1, [Opu3oHTaIb-2,
AMK -2000CKY, a Tax>ke OTIEIbHBIX IPUOOPOB U
MOJIYJIEH, CO3/IAHHBIX B IIOCJIEJJTHUE I'O/IbI B (pUpMeE
«J'eoprznka» U Ha TPEANIPUATUAX-TTAPTHEPAX.
MeToandecKre BO3MOKHOCTUA HA3BAHHBIX KOMIIEKCOB
H4 KOHKPETHBIX I'€O(PU3UUIECKUX MATEPUAIAX
IPOUJLIIOCTPUPOBAJI IVIABHBIH I'€OJI0T (PUPMBL
B.B. Bepecnes. CBOM HOBbIE PA3PA0OTKHM IPEICTABUINA
Taxxe OAO HITIT BHUMTHC, OO0 MDJI3 LY,
KoMNaHus «B3peiBreocepsuc», I'YITIIMU «Ypain-T'eo»
B paMKax KOH(PEPEHIIUU COCTOSIICS KPYTTIBIH
CTOJ HAa TeEMY «T€XHUKA U TEXHOJOTUU UMITYJIbLCHOT'O
HEUTPOHHOI'O KAPOTAKA», B PAMKAX KOTOPOT'O
O6CYXIANUCh AKTYaJIbHBIE BOIIPOCHI METOAMNYECKOTO,
MPOrpPaMMHO-AIIIAPATHOIO OOECTIEYEHUA
TexHonoruu MHI'K. B yacTHOCTH, 3aBEAYIOIUIA
JIabOpaTOPHEHN UMITYJIbCHBIX HEUTPOHHBIX METO/IOB
H.A. HuKom1a€eB paccKasaa O COBPEMEHHOM COCTOAHUU
npudopocTpoenus B oonactu MHI'K, cosnanun
TE€HEPATOPOB OBICTPBIX HEUTPOHOB U PA3/IMYHBIX
KOMITJICKCOB Ha X OCHOBC. }

The report stated concrete proposals for solving of
this problem based on experience of geophysical
companies from the countries with developed market
economy. The further work of the conference was held
in a form of reports from the specialists — developers
of geophysical instruments and technologies. The
audience asked a lot of questions of interest followed
by comprehensive answers. The last results of NIOKR
and experimental-industrial use of the state-of-art
instrumental and methodical complexes: MAGIS-2,
Gorizontal-1, Gorizontal-2, AMK-2000SKU, as well

as separate devices and units created by Geofizika

and its partners in the recent years were represented.
Methodical abilities of these complexes on the
concrete geophysical materials were illustrated by the
chief geologist of the company VV. Beresnev. OJSC NPP
VNIIGIS, LLC MELZ FEU, Vzryvgeoservis, GUP TSMI
Ural-Geo represented their new products too.

Within the conference framework a round table on
Equipment and technologies of pulse neutron logging,
where the actual topics dedicated to methods, software
and hardware of INGK technology were discussed,
took place. In particular, the head of the laboratory
of pulse neutron methods N.A. Nikolaev told about
actual state of instrumental making in INGK field,
development of quick neutron generators and various
systems on their base.

Representative of FGUP GNTS of the Russian
Federation E.G. Urmanov made a report Estimation
technology of current oil-and-gas saturation of
reservoirs on a base of pulse neutron logging. In
particular, he compared estimation methods of the
well condition, estimation of shaliness, porosity
and saturation — spectrometric gamma-ray logging
(SGK) with neutron logging (NL). He showed with
an example a preference of porosity estimation of
the gas-saturated reservoirs in sandy-argillaceous
cut according to SGK data. Professor E.G. Urmanov
studied possible estimation of current oil-and-gas }
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KOH(EPEHIIHU
=

IIpeacrasurens OIYIITHI] PO BHMWreocucrem
DI YPMaHOB BBICTYIINJI C JOKJIA/IOM «]I€XHOIOrus
OILIEHKH TEKYIIEN HEPTErA30HACHITEHHOCTH
KOJUIEKTOPOB Hd OCHOBE UMITYJIbCHOI'O HEUTPOHHOI'O
KapOTakKa». B 9aCTHOCTH, OH CPABHUJI METOABI 1O
OILIEHKE TEXHUYECKOT'O COCTOAHHUA CKBAXXUHBI, OLICHKE
IJIMHUCTOCTH, IOPUCTOCTU U HACBIIIEHHOCTH —
CIIEKTPOMETPUYECKUI IraMMa-KapoTax (CT'K)

U HENTPOHHBIN KapoTax (HK), mokasan Ha
KOHKPETHOM IIPHUMEPE «IIPEAIIOUYTUTEIBHOCTD OLIEHKH
MOPHUCTOCTU I'Aa30HACHIIEHHDBIX IIJIACTOB B IIECYAHO-
IVIMHUCTOM pa3pese 110 JaHHbIM CT'K». IIpodeccop

DI YPMaHOB pacCMOTPETI BO3MOXHYIO OLICHKY
TEKYIIEN HEPTEra30HACHIIEHHOCTH KOJUIEKTOPOB C
UCIIOJIb30BAHUEM JAHHBIX UMITYJIbCHOI'O HEUTPOHHOI'O
KapOTaka. B BLICTYIJZIEHMHU MHXKEHEPA-TEO(PUINKA
OAO bamHedrereopusnka» A M. AXMETIINHA HA
TEMY: «COCTOAHUE UMITYJILCHOI'O HEUTPOHHOT'O
Kaporaxa B OAO «bamuedrereoprusnka» ObLIu
KOHKPETHU3UPOBAHBI HEJJOCTATKH ATIIIAPATHON
peann3aIuu U IPOrpaMMHOIO OOECIICUECHHU S
MPUMEHAEMON ANIAPATYPBI U YKA3aHbI BO3MOKHBIE
IIyTU PELIEHUS IPOOIIEM.

B xoa€e 00CyX/ACHUI 32 KPYIJIBIM CTOJIOM
CHEIUAINCTHI [0 HEHTPOHHBIM METOIAM IIPUIILIN K
€JMHOMY MHEHUIO, YTO JAHHAsI OOIACTb PA3BUBACTCS
JUHAMHYHO, U OJIJICPKAIN HUJIEI0 O HEOOXOAUMOCTHU
MIPOBEJEHUS NOJIOOHBIX BCTPEY HA PETYJISIPHON OCHOBE.

BTopo# ieHb pa®OThl KOH(PEPEHITUH OBbLI
NOCBAIEH 3HAKOMCTBY ¢ OAO HII® J'eodrsnkar,
JIa6OPATOPHUIMHU, OOMEHY MHEHUSAMU, OOCYK/ICHUAM
M BCTPEYAM 110 UHTEPECAM. B XoJ11e 3-10 3TaXa, I1e
ObLIa PA3BEPHYTA BBICTABKA OOPA3I0B IIPOAYKIIUU
(GUPMBI ¥ IPEATIPUATUM-TIADTHEPOB, IUPEKTOP IO
Hay4HOIt paboTe OAO HII® J'eodpusnka» A.A. ByJrakos
MIPOBEJI IPE3EHTALNIO ANIIAPATyPHO-METOIUYECKOTO
KomIiekca MATHIC-2. Takske 3aMHTEPECOBAHHBIE
YYaCTHUKU KOH(EPEHITUN MOITIU BOOYHIO HAOIIOJATh
MIPOLIECC COOPKHM MOJYJIEH BCETO 3TOT'O KOMILJIEKCA BO
JBOpE (PUPMBI HA KOHTPOJIbHO-TIOBEPOYHOU CKBAXKUHE
C IOCJIEYIONMIECH PETUCTPALINEH FeO(PU3UIECKUX
IapaMeTPOB.

[Tpomeaiee MEPONPHUATHE ITO3BOIUIIO
CHEUAIUCTAM HEPTAHBIX U CEPBUCHBIX
reo(pU3nIeCKUX KOMIIAHUI TOTYYUTD U3
MEPBOMUCTOYHHUKOB MH(POPMAITUIO O HOBBIX
pa3paboTKax B OOMACTH TEXHUKU U TeXHOoruu I'MC,
YBUZETD ICUCTBYIOUNE OOPA3LIbl HOBOM TEXHUKH,

HEIIOCPEACTBEHHO MTOOBIMIATHCS C €€ Pa3paboTIynKaMu. ©
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saturation of reservoirs with use of data of the pulse
neutron logging. The report of geophysicist from
OJSC Bashneftegeofizika A.M. Ahmetshin on State of
pulse neutron logging in OJSC Bashneftegeofizika
defined shortcomings of the hardware and software
of the applied equipment, as well as a possible
troubleshooting.

In the course of the round table discussion the
specialists on neutron methods arrived at a common
view that this sphere is developing dynamically and
supported an idea about necessity of regular meetings
of this type.

The second day of the conference was dedicated
to acquaintance with our company, its laboratories,
exchange of opinions, discussions and informal
communications. In the lobby of the 3rd floor where
an exhibition of products specimens from the
company and its partners was displayed, the Research
Director of OJSC NPF Geofizika A.A. Bulgakov
performed presentation of instrumental and
methodical MAGIS-2 complex. Besides the interested
participants of the conference could see with their
own eyes a2 mounting process of all elements of this
complex on test well placed in the company’s yard
followed with further registration of geophysical
parameters.

The event allowed to the specialists of oil and service
geophysical companies to receive data about the
newest products of GIS equipment and technology
from the primary sources, to see the working specimen
of the modern equipment, talk directly with its
developers. ©



oo S8 N8V ASEP Elmar

OBOPYAOBAHUE TMAPTHEPCTBO BO UMSA PA3BU

~

® [onoska ans

perynupoBkm
3aKAYKN CMaaKK
Envie™
® |llaposoi ® Bun A
. YCKHOM
KOHTPOMbHbIA knanas Modyns ynpaeneHus
Knana .
WHCTpYMeHTa
® Cexyn » -
nyBpukatopa «Jléskuu» knanaH

Onst kabensi

® [losywka aAns
MHCTPYMEHTa

® [lepexogHuK ans
3Kcnpece-
UCTIBITaHUA A

® [lérmmia knanad
ans kabens

Mnawka
KOHCMPYKYuu
Q-Guide™
® YeTeeson
mmmﬁ AN# BCAackIBAHWA
thnanel

ELMAR - BENWKOBPHTAHWA FIDMASH - FONOBHOW O®MC B MUHCKE
Swrepnpaia (padte, Bectxwan Migactpean Merear, Becnown, AGepoaw AB32 BTQ yn. Puifiancn, 26, Misck, 220033, Pecnyfinue Benapycs.
Wotnaunes, BanskobGpurars Ten.; +375 (17) 208-24-18, dhaxc: +375 (17) 248-30-26
Ten.: +44 1224 740261 Ornen npogak: +44 1224 748700 e-mail: info@fid by
dakc: +44 1224 743138 Anextponnan noywta: salesi@elmar.co.uk

=2 -
b 1 e



Ufi
Approved
Event

19-a ASEPBANIKAHCKAA MEXAYHAPOOHAA
BbICTABKA U KOHO®EPEHLIAA

HE®Tb U A3 KACNUA

CASPIAN
OIL & GAS

5-8
NIOHA 2012

BAKY
ASEPBANOMAH

www.caspianoilgas.ru

BEAYLEE HE®OTErTA3OBOE MEPOINPUATUE
KACMUACKOro PEFTMOHA

Follow us on:

facebook

http/fwww.facebool.com/ CaspianQilGas

]

r ITE MOSCOW ITE GROUP PLC
+7 (495) 935 7350, 788 5585 +44 (0) 207 596 5000

oil-gas@ite-expo.ru oilgas@ite-exhibitions.com

........ o g 1mm



2UFi

16-a Y3BEKUCTAHCKAA MEXAYHAPOAHAA
BbICTABKA U KOHO®EPEHUUA

HEDOTb U IA3
OoGU

15-17

MAA 2012

TawkeHT
Y36ekncrau

wWww.ogu-expo.ru

BEAYLUEE HEOTErTA3OBOE
MEPOINPUATUE Y3BEKNCTAHA

Y A

r ITE MOSCOW ITE GROUP PLC
+7 (495) 935 7350, 788 5585 +44 (0) 207 596 5000

(ormapperc oil-gas®@ite-expo.ru oilgas@ite-exhibitions.com



KOH(pEPEHITNH U BBICTABKH

Poccnmckas TexHmyeckasa HedpterasoBas
KOHMepeHLMA 1 BbicTaBka SPE 2012
Mo pa3senke 1 gooblHe nponaeT B Mockse
¢ 16 no 18 okTa6ps 2012 roaa

SPE Russian Oil & Gas Exploration
and Production Technical Conference
and Exhibition Will Be Held on 16—18 October,
2012 at the All-Russia Exhibition Center in Moscow

16 o 18 oxTs6pst 2012 rojia B MOCKBE COCTOUTCS
‘ KJIIOYEBOE POCCUMCKOE MEPOIIPUSITUE B OOJIACTU
PAa3BE/IKU U TI0O6BIYU HEPTU U T'a3a — POcCUmcKast
TEXHUYECKASI HE(PTEra30Bast KOH(PEPEHIIUSA U BBICTaBKA SPE
O Pa3BEJKE U JOObIYUE. BEICTABKA U KOH(DEPEHIINA TPOUJET
YK€ B 4-H1 pa3 noj, arujoi MexIyHapOJHOTO OOIIECTBA
UHXKEHEPOB HE(PTEra30BOM MPOMBIIIIIEHHOCTH (SPE). B padorte
Poccuiicko TEXHHUECKON He(DTEra30BOMH KOH(DEPEHIINN U
BbICTaBKH SPE (RO&G 2012) o pa3BeAKe U JOOBIYE IPUMYT
Y4aCTHE NPENCTABUTENN BEYIINX I'OCYIAPCTBEHHBIX U
MEXAYHAPOAHBIX HE(PTAHBIX KOMITAHUH, DYKOBOJAUTEIHN
BBICIIIETO 3BEHA, MHXKEHEPDI U CIIELTUAJIMCTBI HE(PTETa30BOM
oTpaciani. OJHUM U3 IJIATUHOBBIX CHOHCOPOB RO&G 2012
cTaja KoMnanus Schlumberger — MUpOBOU TUAEP B O6/1aCTH
TEXHOJIOTHUH JUIS1 HE(PTAHOM U I'a30BOM MPOMBIIIJIEHHOCTH.
B BBICTABKE TAKXKE MPUMYT YYACTUE TTPEACTABUTENIN KOMITAHUA
3M, «TatHEdTH», Welltec, «CeBepcTanb-MeTHU3», Postle, Packers
Plus, KAPPA, Weatherford u pyrue BeJyniye KOMIIaHUHU
HEPTETA30BOTO CEKTOPA.
Poccuiickast TeEXHUYECKasd HE(PTEra30Bas KOH(MPEPEHIINA
U BbICTAaBKa SPE 0 pa3BegKe 1 JOObIYE C KAXK/IbIM I'OJIOM
NPUBJIEKAET BCE OONBbIIEE BHUMAHHE BEAYIUX SKCIIEPTOB
orpaciu. Tak, B 2010 rogy B padboTe KOH(PEPEHITUU U BBICTABKH
NPUHAIN y4acThe 6oee 3300 4enoBeK U3 57 CTPaH, 4To
Ha 28% 6omnbie, yem B 2008 roxy.
OcHOBHa4 TeMa KoHpepeHInU 2012 roga — «IexHomoruu
U 3PPEKTUBHOE NPOUBOJCTBO — Iy Th K JOCTHKEHUIO
PE3YNBTATOB>. B paMKaX MEPOIIPUATHA OYAYT NPEACTABICHBI
6oee 200 TOKIA0B IO AKTYaJIbHBIM BOIIPOCAM JOOBIYU
HedTH U raza. TexHuyeckas IporpaMma KOH(pepeHn
CO3JIAETCA U yTBEPAKAAETCS VICTIOTHUTEIBHBIM U
[TpOrpaMMHBIM KOMHUTETAMH, B COCTAB KOTOPBIX
BXOZAT PYKOBOJUTEJIN 1 SKCIIEPTHI KPYITHEUIIINX
KOMIAHUH HEPTEra30BoM oTpaciau. ConpeaceaaTe/siMm
M CTIONIHUTEIBHOI'O KOMHUTETA POCCHIICKOI TEXHUYECKOI
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oscow, 11 January, 2012 — A key
l \ / I Russian event in the oil and gas
exploration and production — SPE
Russian Oil & Gas Exploration and Production
Technical Conference and Exhibition — will
be held on 16 — 18 October, 2012 in Moscow.
This year's exhibition and conference will be
organised for the 4th time under the aegis
of the international Society of Petroleum
Engineers (SPE). SPE 2012 Russian Oil &
Gas Exploration and Production Technical
Conference and Exhibition (RO&G 2012)
will welcome representatives from the leading
national and international oil companies,
top managers, engineers and experts of
the petroleum industry. Schlumberger, a
world leader in oil and gas technologies, has
become a platinum sponsor of RO&G 2012.
Exhibitors will include 3M, <Tatneft», Welltec,
«Severstal-metiz», Postle, Packers Plus, KAPPA,
Weatherford and other leading companies of
the petroleum industry.

Every year SPE Russian Oil & Gas Exploration
and Production Technical Conference and
Exhibition attracts an increasing attention
of the industry leading experts. Over 3,300
attendees from 57 countries participated in
the conference and exhibition in 2010, a 28%
increase from 2008.

The main theme of the 2012 event is
«Delivering value through technology and
operational excellence». More than 200
papers will be presented during the event
on the current challenges of the oil and gas
production. The conference technical program




He(PTEra30BOM KOH(pepeHIIUH U BBICTAaBKU SPE 2012 cTanu

I'anu I'minaes, Bune-npe3uaeHT OAO «HK «PocuedTh> 1

I'sppu BpekeibMaHC, UCIIOJIHUTEIbHBINA BULIE-TIPE3UECHT

xommnanuu Shell no Poccun u Kacnuiickomy peruony. B coctas

HICIOTHUTENBHOTO KOMUTETA TAKKE BOIILIU NIPEACTABUTEIN

xommnaHuitl: HOBAT3K, a3npom He(dTh», MHCTUTYT IPOOGIIEM

HedTn 1 Tasa PAH, Schlumberger, Roxar Services, Salym

Petroleum Development, Weatherford u ap.

IIporpaMMHBIF KOMUTET POCCUIICKON TEXHUYECKOM
He(PTEra30BOM KOH(PEPEHITUH U BEICTABKU SPE 2012
BO3IIaBUIU Ceprert Konbrkos, HAa4aIbHUK YIIPABICHH
pazpaboTku MecTopoxeHU OAO «<HOBATOK»,

U Bukrop CaBenbes, TMPEKTOP JUPEKIIUU 11O

T€OJIOTOPA3BEAOYHBIM PA6OTAM M PA3BUTUIO PECYPCHOI 6a3bI

OAO dra3npoM HEPTb>.

B cocTas I[TpOrpaMMHOIO KOMUTETA TAKKE BOILLIN
npeacrasurenu Pocuedru, TVKOM/Ia, Schiumberger, Baker
Hughes u 1p.

«TemaTnKa KOH(PEPEHIINU BKJIIOYAET BCE OCHOBHBIE
HAIIPABJIEHUA B OOJIACTH PA3BEJKU U Pa3pabOTKH
HE(PTETA30BBIX PECYPCOB: OT (PYHIAMEHTAIBHBIX OCHOB
TUIPOJAUHAMUKH, (PU3HKU ILIACTA JJO HOBBIX METO/IOB U
TEXHOJIOTUH B OYPEHUU U UCCIIEJOBAHUAX CKBAXKUH, IIONCKE,
pa3BenKe U paspadoTKE MECTOPOKIECHUH YIVIEBOJOPOJOB,
YBENINYEHUH 3(P(PEKTUBHOCTU UX UBBJIEUEHUS», — YTBEPKAAECT
conpeaceaaress [IporpaMmMHOro KOMuTeTa POCCUICKON
TEXHUYECKON HEPTEra30BOM KOH(MEPEHIINN U BBICTABKH
SPE 2012 Ceprett KOn6uKoB.

Io cioBam conpeaceaaresns [ TporpaMMHOIO KOMATETA
PoccuriicKoN TEXHUYECKOIM He(PTETra30BON KOH(PEPEHITUN
U BbICTABKM SPE 2012 Bukropa CaBenbeBa, 3SHAYUTEIbHOE
BHUMAaHIE Ha KOHPEPEHIIUHN Oy/IET TAKKE YACTIATHCS
BOIIPOCAM OXPAHBI OKPY’KAIOMIEN CPEABI M O€30ITACHOCTH
TPYZAA B YCIOBUAX CJIOKHBIX TEXHOJIOTMYECKUX OIEPALTUIAL

B nacroamurt momenT [IporpaMMHBIA KOMUTET 3AHUMACTCA
(popMHpOBaHNEM KOH(PEPEHIIMOHHOM IPOTIPAMMBIL U
IpUIIaIaeT NpodpecCuoHaNoB oTpacnu 10 10 peBpans
2012 roga npeacTaBuTb pedepaTsl 10 OAHOM U3 CIEAYIOIINX
KaTErOpuUIL:

* OXpaHa 3I0POBbA, TPY/A U OKPYKAIOIIEH

Cpelbl — 3HAYCHME [JIJ1s1 DPOCCUICKOH HEPTEIA30BOM OTPACIY;

Teonorus u reopusuka. IConb30BaHHUE HOBBIX METOOB —

IIYTh K YBEJTMYEHUIO 3AI1ACOB;

* Pa3gpaboTKa MECTOPOXK/ICHU — MHHOBAIIMOHHBIE IO XO/bI
Y HAKOITJIEHHBIX OIIBIT IS YBEJTUYEHUA KOI(PPUITMEHTA
U3BJICYECHUS, ITIOJCYETA 3ATIACOB U OTYETHOCTH,

¢ [eoIoruvecKoe U TMPOAUHAMIYECKOE MO/IEITNPOBAHHUE,
UHTErPALA CEMCMUYECKUX JAHHBIX B I'€OJIOTUYECKYIO
MOJIEII;

e JTo6pI4a — POJIb TEXHOJIOIUH B IIPOLIECCE OIITUMHU3ALINU B
TEYEHUE BCETO CPOKA IKCIUTYATAITIH MECTOPOK/ICHUS U
3HEProaPPEKTUBHOCTE;

* HaszemHO€ 060PYAOBAHME, CTPOUTEILCTBO
U IPOEKTHI — OT IPAMOTHOI'O IPOEKTUPOBAHUS /IO
3(pPEKTUBHOM peANU3aALINY;

conferences and exhibitions

is developed and approved by the Executive
and Programme Committees that include
executives and experts from the largest
companies of the petroleum industry. The
Executive Committee of SPE 2012 Russian Oil
& Gas Exploration and Production Technical
Conference and Exhibition is co-chaired by
Gani Gilaev, VP of OAO «NK Rosneft», and
Harry Brekelmans, executive VP of Shell
Russia and Caspian. The Executive Committee
also includes representatives from Novatek,
Gazprom Neft, Russia Academy of Sciences
Oil and Gas Research Institute, Schlumberger,
Roxar Services, Salym Petroleum Development,
Weatherford and others.

The Programme Committee of SPE 2012
Russian Oil & Gas Exploration and Production
Technical Conference and Exhibition is
co-chaired by Sergei Kolbikov, OAO «Novatek»,
and Viktor Savelyev, OAO «Gazprom Neft».

The Programme Committee also includes
experts from Rosneft, Lukoil, Schlumberger,
Baker Hughes and others.

«T'he conference topics address all major
challenges in petroleum exploration and
production from the fundamentals of reservoir
physics and hydrodynamics to the latest
solutions and technologies in drilling and
well logging, exploration and development of
hydrocarbons, increasing recovery efficiency» —
says Sergei Kolbikov, co-chair of the
Programme Committee of SPE 2012 Russian Oil
& Gas Exploration and Production Technical
Conference and Exhibition.

According to Viktor Savelyev, co-chair of the
Programme Committee of SPE 2012 Russian Oil
& Gas Exploration and Production Technical
Conference and Exhibition, HSE issues in the
application of complicated technologies will
also be a major highlight at the conference.

The papers have been submitted in one of the
following categories:

» Health, Safety & Environment — Where is the
value for Russian Oil and Gas Industry?
* Geology and Geophysics. New Methods —

The Key to Increasing Resources
* Reservoir Engineering — Innovation and

Know-How to Address EOR/IOR Methods,

Reserves Estimation and Reporting
* Static and Dynamic Modeling, Integration

of Seismic in Geomodeling
* Production Operations — The Role of

Technology in the Optimisation for the Life

of the Field and Energy Efficiency
« Facilities, Construction and Projects — From }
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¢ CTPOUTEIBCTBO CKBAKUH — OYPEHHE U 3AKAYUBAHUE —

IIPOEKTHASA LIEIECOOOPA3HOCTD, TEXHOJIOTUH

U IIEPEJOBOM OIIBIT;

Kazpossle pecypchl A1t He(prerazoBou orpacinu XXI Beka —

OPraHU3AIUOHHBIE BO3MOXKHOCTH, CTPYKTYPHBIE U3MEHEHU S

B OU3HEC-TIPOLIECCAX U YPOBEHb KOMIIETEHITUY NTEPCOHAIIA IS

yBeIn4deHUs 3(POEKTUBHOCTH TPOU3BO/JICTBA;

TpancnopT HePTEra30MPOLYKTOB — TPASUITMOHHBIHN

U AJIBTEPHATUBHBIN (TPYOOIIPOBOADL [J151 IEPEKAYKH

MHOT'O(Pa3HOM NPOAYKIINH, TPAHCIIOPTUPOBKA C MOPCKUX

MECTOPOXKICHUL);

ITpOEKTBI KOMILUIEKCHOT'O OCBOEHHS MECTOPOXIECHUN — TyTH

pEleHUs.

INomaua pedpepaToOB OCYHMIECTBIIAETCS B AJIEKTPOHHOM

BUJIE 11O AJIPECY

http://www.spe.org/russianabstracts/jsp/main.jsp
Monoble THHOBAITMOHHBIE KOMITAHUU MTOTYY4T YHUKAJIBHYIO

BO3MOKHOCTB IIPEACTABUTH CBOH JOCTUXKEHUS B CIIELTUATTBHON

30HE BBICTABKU «MITHKYOATOP TEXHOJIOTHI». B «MTHKyb6aTOpE

TEXHOJIOTUI» CMOTYT IIPUHATD YYACTHE KOMITAHUH, KOTOPBIE

IpEAIaraioT THHOBAITMOHHBIC PCIICHM A, pa6OTElIOT Ha PBIHKE HE

6oJiee TpeX JIET U UMEIOT IITAT He 6osiee 10 yesioBek. ©

Smart Design to Effective Implementation
* Well Construction — Drilling & Completion —

Fit for Purpose — Design, Technology and

Best Practices
» Meeting the Needs of the 21st Century

Oil and Gas Industry — Organizational

Capabilities and Structural Changes in

Business Processes and Competency Level to

Increase Operational Excellence
* Oil and Gas Transport — Conventional and

Alternative (Multiphase Pipelines, Offshore

Transportation)

* Integrated Projects for Field Development
and Production — The Way Forward.

New innovative companies will have a
unique chance to showcase their achievements
in a special exhibition area «Incubator of
Technologies». The «Incubator of Technologies»
will accept the companies offering innovative
solutions, no more than 3 years in the market,
and having a staff of under 10 persons.

©

O01IIECTBO HHKEHEPOB HE(PTEra3zoBOH MPoMbINLIeHHOCTH (SPE) siBisieTcs
HEKOMMEPYECKOH ITPOMPECCUOHATIBHON ACCOUAIINEN, YIIEHBI KOTOPOU 3aHATHI B cpepe
Pa3padboTKU U JOOBIYU 3HEPropecypcos. SPE o6bvenunseT 6onee 97 000 uneHoB u3 118 crpan
MHPa. SPE ABJI€TCA NPU3HAHHBIM UICTOYHHUKOM TEXHUYECKOU NH(POPMALIMU B OOIACTH PA3BEIKHU
U JOOBIYM HEPTU U I'd32 U IIPEJOCTABIAET CBOU YCIIYTH YEPE3 MyOIHMKAITUN, KOH(DEPEHITNH,
TEXHUYECKHUE CEMUHAPBI, (DOPYMBI U BEO-CANT WWW.Spe.org.

Reed Exhibitions — MUPOBO¥ JIn/Iep B OPraHUBAITUN MEPOIPUSTHI. EsKeroiHo B 36 CTpaHax
poxo/saT 460 BBICTABOK, OPraHU30BaHHBIX KOMITaHuer Reed Exhibitions. Bosnee
2700 COTPYAHHUKOB PA0OTAIOT HA 44 UHIYCTPUU 110 BCEMY MUPY. YHHUKAJIbHAS CETh O(DHUCOB
MEK/TYHAPOIHBIX ITPOJAAK B 65 CTPAHAX OGECIICUUBAIOT MO/ICPKKY SKCITOHEHTOB HA

SKCIIOPTHBIX PBIHKAX. — WWw.reedexpo.ru.

Society of Petroleum Engineers (SPE) is a non-profit professional association, whose
members are engaged in development and production of the energy resources. SPE has over
97,000 members from 118 countries. SPE is a reputed source of technical knowledge in petroleum
exploration and production providing its services via publications, conferences, workshops, forums

and the website — www.spe.org.

Reed Exhibitions is a world leading events organiser. Every year 470 events are held in 37 countries
organized by Reed Exhibitions. Over 2,700 employees in 35 offices work for 44 industries
worldwide. A unique network of international sales offices in 65 countries provides support to

international exhibitors. — www.reedexpo.ru.

92 Ne 1(039) Mapr /March 2012



' POCCMMCKASAl TEXHUYECKAA HE®OTErFA30BAS
KOH®EPEHLIMA N BbICTABKA SPE
MO PA3SBELOKE U JOBbIYE 2012

H_CIAA

16.- 18, OKTABP] 2012

Mm,m::n :.FE | BELl. MABWMINBO

BpoHMpyNnTe nydwune cteHabl Ha BbicTaBKe - npucoegUHANTECh K BeQyLmmM
KoMmnaumam orpacnu! NMNogpobHocTn Ha www.russianoilgas.com

@ ﬂ,ﬂﬁ‘ﬂﬂiﬂ‘ﬂ CNOHCOPCTEO MEPONPUATHA K NopTdenio caonx
MapKeTUHIOBBIX HHCTRYMEHTORB M NOAYYUTE MakCMManbHoOe

BU3yanLHoe NpUcyTcTBne Ha BuicTaske

H [Ona monofbix WHHOBALUMOHHEIX KOMNAHWA pa3paboTaH HOBLIA
qopmart y4acTus B BoicTaeke «MHkyBaTop TexHonorniy
(nogpoBHOCTH ¥ HEHEAXEPOE NpOEKTa)

Conpepcepatenamu McnonHWTENEHOMO KOMWTETA KOHbEPeHLIMK
AenaATCcA [aHw MMnaes, BUUe-NpeIngeHT KoMnaduy «PocHed ey,
v lappu BpekenbMadc, UCNONHUTENEHEIA BULe-npe3naeHT Shell
8 Poccun u Kacnuidckom pervoHe

Cabiwe 3300 YYaCTHUKOB Gonee
yemM u3 57 cTpaH

1000 ueherams KothepeHuuu

KonuyecTeo nocetutenei
Boictaesku Bospocno Ha 28%
no cpaexenuio ¢ 2008 .

KOHTAKTbI: CNOHCOPH! A OPTAHWMZALIMH, OKAIABLLUIME NOUOEPHEKY B 2010 FOOY
Copren ¥y, Harvanes AueHko, MraTsmoase cnoscopsd Janorod cnoscog Opr atlaT O
HEHEL®ED NPOeKTa HEHERED NOEKTA ket =
T +7(455) 937 BBG1*127 1. +44(0) 208910 7194 * N @ o LA w
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& sergey rhukd ! nataliya yatsenko @ ks e - m
sz recemocou  momemr SCHEINARF | T O Gmmamy @b

LD Py, ey



Persona Grata ¢ Pers

IOpui ba1akupos:

Yuri Balakirov:

We open a new heading Personc
Grata. 21 questions proposed by the
editorial board will be answered by

the eminent figures of oil and gas
service, who made a valuable personcil

Mo omixporeaem Hogyro pyopurxy Persona
Grala. Ha 21 80npoc, npeonoxcertviti
peoaxuueti, 6YOym omeeuans BUOHbLE OeSIMeU
Hepme2a306020 cepauUca, i00U, KOmopbvLe
BHECTIUL O2POMHBLIL IUHHBLLL BKIAO 8 DA3CUIMLE

ompaciit U.mo2ymni 1n00CUMBCA CBOUM
OocameriuuuUM HCUSHEHHBIM ONBLINMOM.

contribution to the branch developing
and can share their rich life experience.
We will introduce our Persona Grata —

Mot 6)y0em npeocmaesaams nauux Persona
Grata — HcenannbLx 20Cmeti — npexcoe 6cezo,

8 JIUMHOCIHOM POPMAINE, 8 UX PASMBIUSICHUAX
0 8pemeriu, KOmopoe binaJlo Ha Ux 0010,

U O CY0bbe, KOMOopas ux eda.

CezooHna nawma
Persona Grata —
FOpuii Atipanemosuy
banaxupos.

Oxonuun 8 1955 200y
A3epoarioncancKuil uncmumym
HePhMU U XUMUU, 1TOLYHUE
36aHUE 20PHO20 UHICEHEPA 1O
paspabomice HehmAHbLX U 2A30686LX
mecmopoxcoeruil. /o 1967 200a
paboman 1a npeonpuUAImUAX
A3epbationcana.

C 1967 200a 6ol npunam Ha
pabomy 6 YpzunpoHHHHepms 8
O0JINCHOCIU 3A6€0YI0U4C20 OMOCTIOM.
C 1973 no 1997 200 padoman
HAYUATEHUKOM OMOJLA MEeXHUKU
U MexXHON02UL 000bIHYU Heghmi,
easa u kornoercama Hucmumyma
YrpeunpoHHUHHepmb».

C 1997 200a — suue-npesuoeHm
MencoyHapooro20 HaYyHHO-
MEXHUHECKO20 YHUBepCUmema
um.fO.H. byzas (MHTY),
oupexmop HHUH negpmeza3o6uix
UMHHOBAUUOHHBLX TNEXHOJIO2UI.

C 2004 200a — navansHux
omoena/ll Hayxaregpmezas»
HAK Hegpmezas Yipaurior.

C 2008 200a no nacmosuiee epems —
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a welcome visitor — first of all, through
their personality, their reflection of the
epoch they bappen to live in, as well as

the destiny which led them.

3amecmumesib OUPeKmopa no
Hayke u mexrure Mexcoynapooroli
Komnaruu FOz-Hegpmeza3» Private
Limited.

Kanouoamciyro ouccepmaiiro
saugumun 8 1962 200y, 00KmMopcryo —
6 1977 200y 6 Mocxkese.

CO30aL HAYUHY O WKOTL):
100201MOBUJL OOUHHAOUAINTS
KAHOUOAIMOB HAYK U MpPex
00KIMOPOB HAYK 1O CReUUATILHOCIL
paspabomra HegpmezasosoLx
mecmopoxcoeHuil». Tpu kanouoama
nayx (0oxmopa ¢gpunrocopus)
pabomarom Ha mecmopoNCOeHUAX
Cupuu u KyooLt. /I6a 00Kmopa Hayx
mpyoamca 6 Kumae u Cupuis,
ocmaiHble — 8 Poccuu, benapycu,
Ya6erxucmanre, Asepbationcare.

C 1997 no 2001 200 u3bupancs
KUMAiicCKum pPyKo600cmeom
3amecmumenem peoaxmopa
MENCOYHAPOOH020 HePpmez2a306020
AHCYPHANG, BLLXOOAULE20 He MONLKO Hal
KUMALICKOM, HO U Ha AH2AULLCKOM U
DPYCCKOM A3bIKAX.

3acnyincerHuiti 0eamesib HayKu U
mexnuxu. Hazpaxcoern opoeramu
UMEOANAMIU, B MOM UUCTC <3
0o6recmrblil mpyo 6 Benukoti
Omeuecmeenoll 6otire
1941-1945 22.».

Touemmnwiii negpmarux CCCP
u Yxpaumrat.

Asmop 28 kruz umorozpagpuli,
6oaee 270 HayuHO-MEeXHUeCKUX
cmameti, 98 uzobpemeruii CCCP,
ceviute 280 namenmos YKpaurul
u Poccuu.

Arxaoemur Axaoemui 20pHbLX
HAYK YKpaunst, YKpaurckot
Hepme2asosoti axacemun Hayx u
MencoyHapoorol axaoemuu Hayx
sblcuLeli KoL Paspabomarroie
FOA. Banaxupoeuim urHHOBAUUOHHBLE
MexXHON02UL BHEOPeHbL HA
mecmopoxcoenusx Ionvuu, Poccuu,
Boneapuu, Typrmernucmana, Cupu,
Kumas, Hpaica, CLLIA u Op.



Today our Persona Grata is
YuriBalakirov.

In 1955 Yuri Balakirov graduated
Jrom Azerbaijan Oil and Chemistry
Institute with a diploma of Mining
Engineer qualified in oil and gas fields
development. Until 1967 he worked at
various enterprises of Azerbaijan.

In 1967 Mr. Balakirov was employed
as the Head of Department by the
UkrgiproNIIneft R&D institute.

From 1973 till 1997 be worked
as Head of the Department of
Equipment and Technology for Oil,
Gas and Condensate Production at
UkrgiproNIIneft R&D Institute. Sinice
1997 Mr. Balakirov was theVice-
President of the International Scientific
and Technical University named after
Y.N. Bugay (ISTU) and the Director of
Research and Development Institute of
Oil and Gas Innovative Technologies.
Since 2004 be occupied the

post of the Head of Department
at Naukaneftegaz, a subsidiary
enterprise of NJSC Najftogaz of Ukraine.

Since 2008 to present day Mr.
Balakirov bas been Deputy Director
Jfor science and technology of the
International Company Yug-Neftegaz
Private Limited.

He defended bis PhD thesis in 1902
and Doctoral thesis in 1977 in Moscow.

Mr. Balakirov trained eleven
PhDs and three Doctors of Science
in the “Development of oil and gas

[fields” sphere. Three PhDs work at

the oilfields of Syria and Cuba; two
Doctors of Science work in China and
Syria; others work in Russia, Belarus,
Uzbekistan and Azerbaijan.

From 1997 till 2001 the Chinese
officials kept electing Yury Balakirov
as Deputy Editor of the international
oil and gas journal published in the
Chinese, English and Russian languages.

sona Grata

Mpr. Balakirov is an Honored worker
of science and technology. He was
awarded orders and medals including
amedal ‘For Valiant Labor during
Great Patriotic War 1941—-1945” and
called Honored Oil Industry Worker
of the USSR and Ukraine.

Yury A. Balakirouv is the author of
28 books and monographs, more than
270 reserach and technology articles,
98 inventions patented in the USSR,
the holder of more than 280 patents
granted by Ukraine and Russia.

Yury A. Balakirov is an Academician
of the Academy of Mining Sciences
of Ukraine, Ukrainian Oil and Gas
Academy and International Higher
Education Academy of Sciences.
Innovative technologies developed by
My Balakirov were implemented at
the fields of Poland, Russia, Bulgaria,
Turkmenistan, Syria, China, Iraq, the
USA and other countries.

KakuMu 9yepTaMH XapaKTepa JOIKEH
00J1aaTh Y€I0BEK, YTOOBI CTATh YCIICITHBIM B
KHM3HH U B He)TerazosBoi chepe B YaCTHOCTH?

Jlo6p19y HE(PTH U r'a3a (B LIEJIOM yITIEBOJOPO/IOB)
MOXXHO CPABHUTB C 6OPbOOU UEIOBEKA C CUIAMU
OPUPOJBL YEJIOBEK BCET/[A HALIEJIEH OTHATD Y
3aJIEKH HE(PTD U I'a3, HO IPUPOJA, TO OUIIIb IIJIACT,
IPOTUBUTCSA 3TOMY, B CBSI3U C YEM CIIEITUAJIUCT 11O
JIO6BIYE HE(PTHU U ra3a JOKEH 001a/1aTh, KDOME,
06€3yCJIOBHO, 3HAHUH 1 OIIBITA, €IIE U CUJION /1yXa,
TEPIEHUEM, MY>KECTBOM, IIOTOMY YTO HA BOIHE
HY>KHO OBITh KAK Ha BOMHE. TOJIBKO TaK MBI MOYKEM
OTHATD Y IPUPOABI LIEHHOE CBIPBE. YCIEX B ITOM JIETIE
MNPUXOAUT, ECIIU IPEACTABUTD CE6E, UTO ILIACT — 3TO
«PAKOH», 'y HET'O HY>KHO OTOOPATb COKPOBUIIA —
HeMTb WX r'a3. 113 BCETrO 3TOrO ¥ BBIPUCOBBIBAETCS
XAPAKTEDP YEJIOBEKA — TOOBITUYNKA HE(PTH U ra3a.

Kaxue 00CTOATENbCTBA OKA3AIH PEIIAIoNIee
BaIuAHHE HA Bac mpu Be160Ope npodeccuu?

IIpu BEIOOPE NPOMECCUU OONBIIOE BIUIHUE HA
MEHS OKa3aia Bennkas OTeyeCcTBEHHAS BOMHA,
KOTIJa 1, TPUHAATUIETHUA MAJIbdyTaH, HE 6pocast
IIKOJTY, PA6OTAJI BEYEPOM M HOYBIO HA BOEHHOM
3aBOJI€, KOTOPBIH BBIITYCKAJI aBUAOOMOBIL. Tora st
JIyMaJI: MBI BBIITYCKA€M aBUaOOMOBI, HO BE€/Ib OHU
B30OPBYTCs TOJIBKO TOI'/I4, KOT/IA UX COPOCAT C
OOMO6APANPOBIINKA. A JIJIS CAMOJIETOB HYKEH OCH3HH,
HY>KH4 He(PTb. TOrga NpUHAI TBEPAOE PEMIEHHE CTATh
HedTIHUKOM. [Tociie BOMHBI 1 TIOCTYIIUJI CHAYaJI1d B
HEe(MTIHON TEXHUKYM, 4 ITIOCJIE B HEPTAHON HHCTUTYT.

Eme ogHuM (DaKTOPOM, IPEIONPEAEIUBIITNM MO
BBIOOP IpOPECCUu, CTAIN MOU OpaThsl. CTapIINH
Opar Cepreit bamakupoB — NHKEHEP-3HEPIETUK

What character traits are obligatory for a person
who wants to be successful in his life, as well as in
oil and gas business?

Oil and gas production (hydrocarbons in general)
can be compared with human struggle against natural
forces. A man is aimed at taking oil and gas away from
the deposit, but nature, i.e. the deposit, resists the human
intention, that’s why a specialist in oil and gas production
must have not only knowledge and experience but an
absolute fortitude, patience and courage as well, because
business is business. This is the only way to take precious
materials from nature. You'll achieve a success, if you
imagine that oil reservoir is a dragon and you have to take
his treasures — oil and gas — away from him. All these facts
draw a character of oil and gas producer.

What factors made a decisive influence upon your
career choice?

The Great Patriotic War influenced greatly on my choice
of occupation. At that time I was a 13-year-old schoolboy
andin the evenings worked at a military factory which
produced aerial bombs. Then I thought: we produce aerial
bombs, but they will explode only when they are thrown
from the aircraft. However aircraft need gasoline, they
need oil. Then I made a firm decision to become an oil
industry worker. After the war I entered an oil technical
school and afterwards an oil institute.

Another factor which predetermined my choice
was my brother and cousin. My elder brother Sergey
Balakirov was a power engineer (his first qualification)
and a mechanical engineer, later an officer in charge of
acceptance of domestic and foreign tanks during the war.
My cousin Aram Oganov (the Hero of the Soviet Union,
awarded with the Golden Star and Order
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(nepsast npodeccust) U NUHXKEHEDP-
MEXAHUK, BIIOCJIECTBUM —
odunep 1o NPUEMKE TAHKOB
OTEYECTBEHHOI'O U THOCTPAHHOTO
HPOU3BOACTBA BO BPEMS BOVHBL
BTOpOTIt, IBOIOPOAHBIN OpaT
Oranos Apam MuxanaoBud
(Tepori Coserckoro Corosa,
HATI'PAXAEH 30710TOU 3BE3/I01 1
opaeHOM JIeHNH4) 6bLI OITBITHBIM
KAIUTAHOM, B T€UYEHUE 23 JIeT
XOJUBIINM Ha OTPOMHBIX Cy/IaX
«Anexcanap IMymkun» 1 «<Muxaui
JIeEpMOHTOB», KOTOPBIE ObLIIN
3a¢ppaxtoBanbl CUIA, AHIINEH,
SAnoHMEN A1 NEPEBO3KU TYPHUCTOB.
B 60-¢ rofiel eMy GBLIO TIOPYYCHO
BO3IVIABUTDH KAPABAH CYJOB,
TPAaHCHOPTUPYIOMUX I'PY3 XJ1e6a U
NPOAYKTOB I'OJOJAIOMI UM CTPAHAM.
Becenpl ¢ HUM O MOp€E IPUBOAMIIN
MEHS BCET/A B BOCXUINEHUE, U 5
CTaJI 33IyMBIBATHCS O IpOpeccuun
MOPCKOT'O HEPTSHHUKA. MOU MEUYTHI
BOILJIOTHJIMChH B PEAJIBHOCTD B

1962 ropy, Kor/ia st 6bLI IEPEBEICH
B OO'beIMHEHHNE [ TTaBMOPHE(DPTH>
Y BO3IVIABUJI LIEX HAYYHO-
UCCIIEA0BATEIBCKUX PA6OT
(JHUITIP) Ha MECTOPOXAECHUN
ITecyanoe mope.

of Lenin) was an experienced captain
who for 23 years had been sailing

big vessels ‘Alexander Pushkin’ and
‘Mikhail Lermontov’ chartered by the
United States, Britain and Japan for
transportation of tourists. In the 60-s
he was charged to become the leader
of convoy bringing grain and other
food to the starving countries.

I always enjoyed our talks about the
sea and started thinking about a career
in sea oil industry. My dreams came
true in 1962 when I was transferred to
Glavmorneft association and became
the head of the research department at
the Peschanoeoilfield .

What did you dream about best
of all in your childhood?

Oh, these childhood dreams,
running like clouds before the rain. I
dreamed of so many things!

I wanted to be a writer, an inventor,
even an actor. In 1942 I managed to
adapt for stage a novel by Goncharov,
ie. convert it into the play (I did it
on the coarse pages of my school
copybook out) - the result seemed
to turn out good. But I showed it to
nobody, of course, I felt shy.

When I started my career in the
oilfield firstly as an oil production
foreman, then a field engineer,
Iinvented an installation for
exploring jack wells and flow wells.
Afterwards things began to take off]
the inventions, articles, innovations,
patents, even prose works and essays
gushed as water from the locks.

In 1962 I defended my PhD thesis, in
1977 — the doctoral thesis at VNIIneft
(Moscow).

O uem BbI 60J1b1IIE BCETO
MEUYTAIH B JE€TCTBE?

OX, 3TH JIETCKUE MEYTHI, KaK
oeryiue 06aaKa EPE JOXK/IAEM.

O 4yeM TOJIBKO HE MeuTa!

XoTes ObITh TUCATEIIEM,
usobpeTaresieM, JaxXe APTUCTOM.

B 1942 rony s yMyApUiICS pOMaH
T'oH4YapOBa MTHCIIEHUPOBATD, T.€.
IPEBPATUTD B ILECY (AEJIA ITO

B IIKOJIBHOM TETPAJIU U3 I'PyOOH
OyMarm) — BpOJ€ NOJIYyYUJIOCh, HO
s1 HUKOMY 3TOI'O HE TIOKA3bIBAJI,
€CTECTBEHHO, CTECHSIJICS.

Korpa cran paborars Ha HEPTIHOM
IIPOMBICJIE CHAYAJIA MACTEPOM I1O
JIo6bIYe HE(PTH, 3ATEM NHKEHEPOM
10 IKCIUIYATALUH, TO U300pe
YCTAHOBKY JIJISI UCCIIEJOBAHUS
HA4COCHBIX U (POHTAHHBIX CKBAKHH.
W janplie, Kak TOBOPSIT, IIOILIO-
[10€XAJIO, OTKPBLIUCH IIJII03bI U
XJIBIHYJIM UB00PETEHUS, CTATBH,
TEXHOJIOT'UYECKUE UHHOBAIINY,
MaTEHTHI, U JJa’KE IPO3aNIYCCKHE
PacCcKasbl, OYEPKH U JIP.

B 1962 rojty 3anuTHI KAHAUIATCKYEO
Juccepraunuio, B 1977 rogy —

Which event of your youth do
you remember as the brightest
one?

The Great Patriotic War of 1941-
1945, when I had to visit hospitals with
propaganda teems, meet wounded
soldiers of the Soviet Army. We read
them poems, letters from home,
sang their favorite songs with them,
read articles from the newspapers
with the reports from battlefield,
were on duty at the bedside of badly
wounded soldiers, wrote letters for
those who couldn’t do it themselves.
Ialso remember night shifts at the
munitions factory and many other
things.
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JIOKTOPCKYIO inccepranuio B0 BHUHed T Do you know your background well?
(MOCKBQ). Quite well. My father descended from workers and
peasants, my mother came from petty bourgeoisie. She
Kaxkoe coGprTHe Bamnieri FoHOCTH Bbi was a4 remote kinswoman of the famous writer Marietta
BCIIOMHHAETE KaK CaAMO€ ApKoe? Shaginyan, a contemporary and a comrade of Maxim
Bennkyio OTe4eCcTBEHHYIO BOUHY 1941-1945 Gorky, the Soviet literature classic.
T'OZIOB, KOIZIA IIPUIIIOCH B COCTABE ATUTOPUTa]]
ITOCENATh F'OCITUTAIH, BCTPEYATHCS C PAHECHBIMU Whose opinion is the most valuable for you in
oomamu COBETCKOIM aPMUU. MBI UUTAIN UM your work?
CTUXH, TUCbMA, IPHUIIEAIITNE U3 POAHOI'O JJOMA, First of all, it’s the opinion of my parents, my brothers,
BMECTE C HUMH TIEJTU JTIOOUMBIE IECHU, YNTATTU who have already died, teachers and tutors, it's the opinion
BBIPE3KU M3 IrA3€T O CBOIKAX C IOJICH OUTBBI, of my colleagues, veterans of war and labor, as well as the
JEXKYPHIIN Y IOCTENEH TAKEIIOPAHEHBIX, [TUCAJIN opinion of everybody whom I met and lived with, even
IMCbM4 34 TEX, KTO HE MOI' UX ITMCATD CaAM... for a short period of time. Life is life and it’s a great eternal
BCIIOMHHAIOTCA TAKKE HOYHBIE PAOOYHE CMEHDBI HA teacher, great advisor. That’s why only life is the main
BOEHHOM 34BO/I€ 1 MHOTI'O€E IPYT'OE. collective source of our formation and reality.
BbI XOpOLIO 3HAETE CBOIO POIOCTOBHYIO? What's easier for you - to get up at 6 o’clock in the
JTOBOJIBHO HETITIOXO. OTEI ITPOUCXO/IVIT U3 morning or go to bed at 4?
Pa60YE-KPECTBIHCKOI'O COCIOBUS, 4 MATh U3 In the period of creative excitement I can choose to be a
MEIAH, JAJIbHASA POACTBEHHNIIA NU3BECTHOM skylark or a night owl.
nycarTeJIbHULI bl MapuaTTel HIaruHag,
COBPEMEHHUITBI K COPATHUIIHI KITACCUKA COBETCKOH If you were the head of state, what would you do
rTepaTypsl Makcrma TopbKoro. first of all?
I'd demand from people under my rule to abide by all
YbHM MHEHHEM BBl JOPOKHIIH U JOPOKHTE laws and principles of honest, just life and I'd try to be
0oJIBIIIE BCET'O B CBOEH padoTe? useful for the state and society.
[Ipex e BCero MHEHUEM CBOUX POJIUTEIIEM,
OpaThEB, KOTOPBHICE VK€ YMEPIIH, YIUTEIICH 1 How often and why do you feel annoyed with
HACTABHHUKOB 110 JKU3HU, MHEHUEM CBOUX KOJIJIET, yourself?
BETEPAHOB BOMHBI M TPYZA, 4 TAKIKE BCEX TEX, C KEM I'm always displeased with myself, if I see, that I've done
NPUXOANIOCH BCTPEYATHCA U XKUTD, JAXKE TEX, C KEM something worse than I could, if I see, thatI could have
HMMeEJI TOJIBKO MUMOJIETHBIE BCTpe4du. JKHU3Hb €CTh done better. I guess it’s a chronic disease of all creators.
JKW3Hb, 1 OHA Y HAC — BEYHDBIN BEJIMKUI YUYUTEIb,
BEJTMKUIT COBETHUK. U TO3TOMY TOJIBKO OHA What human foibles can’t you abnegate for
SIBJISICTCS [VIABHBIM COOMPATEIBHBIM HCTOYHHUKOM yourself?
HAIIIETO CTAHOBJIEHUA U OBITHA. Kindness, justice.
Yro BaM jierye — MOgHATHCA B 6 4aCOB yTpa For what purpose could you spare a million?
HJIHL JIEYb CIIATh B 4? For helping those who are bedridden or gravely ill,
B nnepros TBOPUECKOro BO30OYK/ICHUS 51 MOT'Y especially children. I'd spare part of the money for some
OBITB 1 JKaBOPOHKOM, X COBOM. vocational and training schools preparing workers for
various fields of industry: metalworkers, turners, plumbing
Byzab BeI INTaBOH TOCYZApPCTBA, YTO CAEIATTH specialists, fitters, etc. I'd allocate the rest of money for
OBI B IIEPBYIO O9epexb? helping mothers with many children.
IToTpeboBan 661 OT AOBEPEHHOI'O MHE HAPO/14
BBITIOJTHEHUST BCEX 3aKOHOB 1 HOPM YE€CTHOM, How do you spend your vacation?
CIIPABE/IMBOM )KU3HU U CTAPAJICS Obl BCEr1a ObITh Practically without any system, and I usually work
TIOJIE3HBIM OOIIECTBY U I'OCYAAPCTBY. without vacations. For instance, from 2000 to 2011 I didn’t
have vacations at all, although I often felt tired. Though,
Kak 94acTo 1 1o KakoMy HoBoAy Bel GpIBaeTe that was due to my trips abroad for introduction of newly
HEJOBOJIBHBI COOO¥? developed innovative technologies in the field of oil and
Bcerna HenoBoseH cO601, €CIU ITOHSIL, YTO gas production.
C/IE/IAJ HE TAK, KAK MOT OBI, YTO MOT ObI CIC/IATh
Jry4ine. MHE KayKETCsI, YTO 3TO XPOHHUUECKAS What can’t be forgiven even among the best
60JIE3Hb BCEX TBOPIIOB. friends?
Treachery.
B xaKHX 9eJT0BEYECKHX C1A00CTAX BBl He
MOZKeTe cehe 0TKA3ATh? The happiest day in your life.
B 1o6poTe, CipaBeINBOCTH. } There were many of them: release of a new book, receipt }
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Ha gyTo Bam He KaJIb OBLIO
OBI MOTPATHTH MHUJIJTHOH?

Ha nomoms NpUKOBAHHBIM K
MOCTEJIH, TSXKETIOO0IbHBIM JIIOISIM,
OCOOEHHO AeTAM. YacThb JIcHEr
BBIJICJINJT OBl HEKOTOPBIM KOJUIEAKAM
JUIs1 OOY4EHM S CIIELTUAIUCTOB —
PabOYNX IS PA3TTUYHBIX
OTPACJIEN IPOMBIIIIEHHOCTH:
CIECAPEN, TOKAPEU, CAHTEXHHUKOB,
ApMaTyPUIUKOB U Jp. OCTABIIYIOCSH
4aCTb JICHET BBIJIEINII OBl 115
OKa3aHM A ITOMOIIY MHOT'OJJETHBIM
MATEPSIM.

Kaxk BeI IpoBOgHTE CBOM
OTIIYCK?

IMpakTU4yecKkn 6ECCUCTEMHO U
4aIie BCEro paboTao 6€3 OTITYCKOB.
Hanpumep, ¢ 2000 o 2011 rox
BOOOIIE HE ObLI B OTITYCKE, XOTS
YACTO OIIYIIAJ YCTAJIOCTB. [IpaBaa,
3TOMY OBLIH IPYIUE IPUYNHBL:
BBIE3/IbI B 3APYOEKHBIE CTPAHBI
JUIA BHEAPEHUSA PA3PaOOTAHHBIX
MHHOBAIIMOHHbBIX TEXHOJIOTUH B
0061aCTH JOOBIYU HE(PTH U I'a3a.

Yero HeIb3A IIPOCTHUTD JAXKE
JYYIIHM JPy3bAM?
IIpenarenbCTBa.

CaMBbIH CYACT/INBBIHN I€Hb
B Bamern ;Kxu3Hu.

HIX 6B1J10 MHOT'O: BBIXO/T HOBOM
KHUTY, TIOJTYYEHUE TATCHTA HA
U300pETEHUE; YCIIEITHAS 3A1IHUTA
KAHIUJIATCKOM JUCCEPTAIITUU MOE
Jjodepu CBETIAHBI B IPECTHXKHOM
HaumoHa1bHOM YHUBEPCUTETE
Vkpaunsl M. T. IlleBY4EHKO.

Bamr naeaJt >SKeHIIHHBIL.

Mosi skeHImrHA JOKHA 00/1a4aTh
MpeXJe BCETO AYIIEBHOM KPACOTOM,
HO A LIEHIO TAKKE BHEITHIOIO KPACOTY
U IIPUBJIEKATEIBHOCTDL. OHA TOJIKHA
OBITb CKPOMHOW, IPEJJAHHOU, YMETD
XPAaHUTDb BEPHOCTD, IEHUTB JPyKOY,
OBITh XOPOLIEH MATEPHIO JJIs1 AETEMN.
BBITh ) KEHITMHOMN U3 KJTACCUYECKUX
pomanoB Typrenesa, Yexosa,
Toncroro.

MozxeTe JIu Ha3BaTh TO MECTO Ha
3emiie, kKoTopoe Bam muiree Bcero?

Mos popguna baky, a rennepb Kues,
CTONMUIA YKPAUHBL
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of patent for invention; successful
defense of the candidate thesis by my
daughter Svetlana in the prestigious
Shevchenko National University of
Ukraine.

Your ideal of a woman.

My woman must have, first of all,
the beauty of mind, but I also value
external beauty and attractiveness.
She must be modest, devoted and
loyal, appreciate friendship and be a
good mother for children. She must
be a woman from the classical novels
by Turgenev, Chekhov, Tolstoy.

What place on the Earth is the
dearest for you?

My native city Baku and now Kiev,
the capital of Ukraine.

Which animal do you prefer at
home - a cat or a dog?

I'd like to have a dog, because it’s
the most loyal creature in the world.
But unfortunately my wife always
objected to this idea. Recently I have
been watching the following scene
for a few days in a row. There was a
little sad dog sitting at the tram stop
and waiting for somebody. Apparently
somebody betrayed it, left to the
mercy of fate...

What are you doing when in
impaired mood?

I sit down quietly into the armchair
and think over things. In these
minutes I retire into myself, I see and
hear nobody. I analyze events of the
recent days, what was good and what
went wrong. For some reason in these
moments I feel a desire to create
something new. In these minutes
everybody at home avoids disturbing me.

What do you feel among people
who are younger than you are?

You can’tyield to the past years;
you have not got old yet, if you still
wish to create something new and
go forward. “Then create, my dear,
perhaps something will come out” —
I say to myself.

What would you become, if you
could start everything from the
beginning?

I'd repeat every step. I never regret
the way I've chosen.
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Koro Bel npeaoynTaere gep>karb B

JOMe — KOIIKY HJIH CO0aKy? Whom would you choose and what would you ask
S XOTeNn Aep:KaTh B IOME COOAKY, BE/Ib COHAKA — first of all, if you could talk to the most interesting
caMoe IIpelaHHOE CYIECTBO HA cBeTe. Ho, K persons in the human history?
COXKAJIEHHIO, CYIIPYTa BCET/1a BO3PAXKaAIa IPOTUB I'd like to meet many people, my teachers and tutors,
3TOoro. HeraBHO HECKOIBKO JHEN TTOA DA but unfortunately they have gone already...
HAOIIONAJI TAKYIO CLIeHY. Ha OCTaHOBKE TpaMBas I'd like to meet Yuri Makogon, the founder and pioneer
YTPOM M BEYEPOM ITOHYPO CHUJIENTA HEOOBIIAA of the scientific and industrial works dedicated to the use
CO6aYKa ¥ KOT'O-TO JKAAJI4; BUTHO, KTO-TO €€ of methane from gas-hydrate fields. This problem is very
npeaa, 6pOCHUII Ha IIPOU3BOJI CYABOBL... interesting and exciting for me, because Ukraine is short of
its own production of hydrocarbons for the needs of industry
Korzgay Bac mioxoe HaCTpo€eHue, and population. At the present time Yuri Makogon lives in
gTo BbI 1e1aere? the USA, he is a professor at the Oil University of Houston.
THXO Ca’KyCh B KPECJIO ¥ PA3MBINLIAIO. B It would be a great pleasure for me to discuss with him the
3TU MUHYTHI 51 KAK OBI «<yXOXY B C€0651», HUUETO problems of methane production from marine and land gas-
HE CJIBIITY U HE BHUKY. AHATTU3UPYIO COOBITUA hydrate fields and share my ideas and achievements. ©
HOCJIEAHUX JHEN: YTO OBLJIO XOPOIIIO, ¥ YTO
OBLIO TIOXO. [TOYEMY-TO B 3TH 4aChl y MEHA Ha ¢poro:
BO3HHUKACT JKEJIAHUE YTO-TO CO3/1aTh, YTO-TO In photos:
COTBOPHUTH HOBOC. B JAOMC B TAKHC MUHYTbI MCHA
CTAPAIOTCSI HE TPEBOKUTD. 1. Npak, 1980 roa
Iraq, 1980
Yt0 BEI YyBCTBYETE B OOIIECTBE IFOICH 2. Wpak, 1980 rog
MoJ10:x€ Bac? Iraq, 1980

Henb3s cjaBaTbCs IPOXKUTHIM I'OZIAM; 4 BE/lb

3. Upak, 1980 roa. Cnesa Hanpago: lO.A. Banakunpos,
s €NIE HE IIOCTAPEJ, ECIIN B yIIE OCTAIOCh

B.K. MenbHuWuyK, anpekTop YKpanHckoro HedrterasoBoro

KEJIAHUE CO3/IABATH HOBOE U MITH BIIEPC/. MHCTUTYTa, B.B. Jlasiok, rnaBHbIii nHxeHep HIOY
«Hy Torzma TBopHy, JOPOIror, MOXKET, YTO-TO U «YepHurosHedTeras»
TIOJIYYUTCSI», — TOBOPIO 51 CaM cebe. Irag, 1980. From left to right: Y.A. Balakirov, V.K. Melnichuk,

director of the Ukrainian oil and gas institute, V.V. Lazyuk,
chief engineer of oil and gas production administration

KeM 651 BbI CTA/IH, IOABHCH Chernigovneftegas

BO3MOKHOCTBb HA4YATh BCE CHA4YaJja?

[ToBTOPMJI 6bI BCE CHAYa1a. HUKOIIA HE yKaiest 4. Bctpeya c Paynem Kactpo, 1986 rop, Kyba
O TIPOICHHOM MHOJ Iy TH. Meeting with Raul Castro, 1986, Cuba

5. YxyHbloaHbCKOEe HedpTerasopoe MecTopoxaeHue,

YV KOro KOHKpPETHO X YTO HMEHHO BbI NPOBUHLMSA XeHaH, Kutan
CIIPOCHTH OBI B IIEPBYIO O9YEPETD, 6y’[u, Zhun yuan oil and gas field, province Henan, China

BAC TAKas1 BO3MOKHOCTSH — IIOOOIATHCS
y L 6. B b1bnnoTeke YXyHbloaHbCKOro HehTerasoBoro
C CAMBIMH HHTEPECHBIMH ITHIHOCTAMH yrpaBneHus, NpoBMHLMA XeHaH, KuTari
BCEX BPEMEH H HAPOIOB? In the library of Zhun yuan oil and gas administration, province

CO MHOT'MMU XOTEJI 6bI BCTPETUTHCS, C MOUMU Henan, China

YUTENAMU U HACTABHUKAMH, HO, K COXKaJICHUIO.

y Y ’ 7. Mpa3gHuk no cnyyato 20-neTma YXyHboaHbCKOro
HUX y>KC HCT B JKUBbIX... HeTerasoBoro MecTopoXxaeHus, NpoBuHUus XeHaH, Kutan

OueHb XOTEN ObI BCTPETUTHCS Holiday on occasion of the 20th anniversary of Zhun yuan oil
¢ FOpuem ®enopoBrudemM MaKOTOHOM, and gas field, province Henan, China
OCHOBOITOJIO}KHUKOM 1 THOHEPOM HAyYHBIX U o

p Y 8. MpepncTaBuTenb KUTaNCKOM feneraumm YxyHb0aHbCKOro

IPOU3BOZICTBEHHBIX PAGOT IO MCIIOIB30BAHHIO HedTerasoBoro yrpasneHus B YKpavHe, B LEHTPe — FMaBHbIN
METAHA I'Aa30IUAPATHBIX MECTOPOXKACHUII. reonor HFQY «4epHurosHedTeras»
DTa mpobeMa MEHS OYE€Hb UHTEPECYET U Representative of the Chinese delegation from Zhun yuan
BOJIHYET, [IOTOMY 9TO YKPaHHE HE XBATACT oil and gas administration in Ukraine, in the centre —

chief geologist of oil and gas production administration

COOCTBEHHOM JOOBIYU YIJIEBOAOPOAOB /1A Chernigovneftegas

IIOKPBITUSA NOTPEGHOCTEN IPOMBIIIIICHHOCTH

U HacesieHus. FO.®. MakOroH B HACTOSIIIEE 9. YxxyHbloaHbCkoe HedTerasoBoe yrpaBreHune, MPOBUHLNS
Bpems poxkusaeT B CIIIA, on npodeccop XeHaH, Kutan o . :
Zhun yuan oil and gas administration, province Henan, China
HEMTAHOIO yHUBEPCUTETA XbIOCTOHA. C HUM
51 C yIOBOJIBCTBHEM OB OOCYIUTI ITPOOIEMBI 10. Ha npomsicne, KuTai
JOGBIYM METAHA U3 MOPCKUX U CYXOITYTHBIX In the oilfield, China
ra30TUAPATHBIX MECTOPOKICHUE U TTOICJTUICS -
Ap POXK A 11. Ha pa3BannHax tOxHou Manbmupsl, Cnpus
CBOMMH 3aAyMKAMHU U JOCTUKCHUAMU.  © On the ruins of Southern Palmyra, Syria
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BYAYLWEE PEOKO BbIBAET TAKUM, KAKUM OHO BUONTCSAH

yOPHKA «ATb(Pa — OMETa» — CBOEOOPA3HBIH
SKYPHAJI B KypHAaJIe «BpeMs KONTIOOHUHIa». 32 1BA
C IIOJIOBUHOM I'0/14 BBIIILJIO Y2KE JIECATD BHIITYCKOB!
Marepuaibl, KOTOPBIE MBI TYOJIMKYEM B 9TOU
PyOpHKE, Ha IEPBBIN B3IV, HE UMEIOT OTHOLIEHUS K
OCHOBHOI TEMATHUKE Ky pPHaJId. HO TOJILKO HA IIEPBBIH,
MOTOMY YTO HAIlIM BHUMATEIBHBIE U BAYMYHBbBIC YNTATEIN
CTPEMATCS NOMYyYaTh PA3HOOOPA3HYIO HH(POPMALIHIO.
Harmu onpocsl ¥ 6ece/ibl TOKA3bIBAIOT, YTO PYOPHUKA
BBI3BIBAET OOJIBIION UHTEPEC, IOTOMY
4TO B €€ (POKYCE HEM3MEHHO OKA3bIBAIOTCS CAMBIE
MEPENOBBIE UJIEU COBPEMEHHBIX MBICTUTENEH, KOTOPBIE
MOBITAIOTCSA HIOCTPOUTD IOPOKHBIE KAPTHI> OYAYIIETO,
PaCIIO3HATD €TO HEACHO MPOCTYITAIONIUE U3 TYMaHa
BPEMEHU KOHTYPBL VX BBIBOZIBI M TIPOTHO3bI NHOT/IA
KKy TCsl CIOPHBIMU HJIH J1A5K€ IPOTHBOPEYUBLIMU, HO
OHU HE OCTABJIAIOT BAYMYHBOI'O YATATEJISA PABHOAYIITHBIM.
M MBI IPUIVIAIIAEM BAC, JOPOTHUE YUTATEIIH, IETUTHCS
CBOMMH MBICJISIMH B IUCKYCCUH HA (POPYyME HA
www.cttimes.org.
CerofHANIHAI HAII BBITYCK ITOCBAMIEH UCCIENOBAHUAM
M3BECTHOI'O AMEPUKAHCKOI'O COLIMOIOra Mapka
[lenHa, aBTOpA KHUT'H «MUKPOTEHJEHIINN. MaJIEHbKHE
MU3MEHEHUS, IPUBOJAIINE K OOIBIINM IIEPEMEHAM>
(Microtrends: The Small Forces Behind Today's Big
Changes), craBIielt 6eCTCeNIEPOM BO MHOTHX CTPAHAX
MHPAQ, IIPEXKE BCETO TEX, ITIE KUBET «30JI0TON MUJLTHAP.
Mapk IleHH B TeueHUE PAAA JIET 3AHUMAJI IIOCT
coBeTHUKA npe3neHTa CIIA 1 110 JONTY CITYKOBI
UCKOJIECUJI BCIO CTPaHy. Kak 4esoBeK HaOII0JaTEIbHBIN,
OH CTAJI O6PANIATh BHUMAHHE HA, KA34JIOCh OB,
HE3AMETHBIE TEH/IEHIINH, HEOYEBU/THBIE IIPOLIECCHI,
KOTOPBIE PA3BUBAIOTCA U YKPEIUIAIOTCA B COBPEMEHHOM
AMEPHUKAHCKOM 00111ecTBe. COOPAHHBIN OOINPHBII
MAaTEPHAJI ObUI TIATEIBHBIM O6PA30M CUCTEMATU3HPOBAH.
B pesyabrare nosy4uanuch «MUKPOTEHICHLIUN —
CO6paHME KPUCTAJIJIMKOB TEX CAMBIX MEJIKUX ITIEPEMEH,
U3 KOTOPBIX U KPUCTAJUIU3YETCA Oyayiiee. [ToHATHO, 9TO
ABTOP HAYMHAJI C UCCIEJOBAHNH 7IEKTOPATA. [JIaBHBIM
OTKPBITUEM MTPE3U/ICHTCKOM KaMaHuu 1996 roga
CTaJ1a COIAJIbHAA I'PYIINA, KOTOPYIO Mapk Ilenn nassa
«warepu PyTOdONIHNCTOB» — )KEHIITUHBI U3 TOPOACKNIX
NPEJMECTHH, BBIHYK/IEHHBIE JIEJTATD CBOIO 3aHATOCTD
MEXy padoTOM U JeTbMU. [IpUHSB BO BHUMAHUE
TO, YTO U30UPATEJIU TEPIIETH HE MOI'YT, KOI/1d HA HUX
MBITAIOTCA OBIUATD, OJHAKO JIETKO CUMIIATU3UPYIOT
TEM IOJIMTUKAM, KOTOPBIE OOEMIAIOT YTO-TO JIETAM
U30HpaTeIe, IEMOKPAThI OfIcpKaau nobdeay. BoT Tax,
Ka32JI0Ch Obl, HEOOJIBIIIHE HAOIIOAEHUS TPU ITPABUIBHOM
OCMBICJIEHUH U IIPUMEHEHNH OBIBAIOT CIIOCOOHBI
U3MEHUTD XO/I UICTOPHUU. A JIIOOOBb K MEJIOYAM U
BHUMAaHHE K U(PPAM ITIOMOTAIOT JOUTHU IO CYTU ABJICHUH —
B 3TOM, KCTATH, U 3AKJIIOYAETCA CEKPET MOJIUTUYECKOT'O
(¥ HE TOJIBKO) yCIIeXa.
B connonornyeckon konnenuu Ilenna
MHUKPOTEH/ICHIINS — TO TEH/ICHITN, 3aXBATHBIIIAS
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OJIMH IIPOLICHT HACEJIEHUS CTPAHBL VIMEHHO TaKas,
Ka43aJI0Ch ObI, MUHUMAJIbHAS €AUHUIIA U3MEPEHUS, TIO
MHEHUIO ABTOP4, ABJISCTCS 3HAYMMOU IIPU AHAJIU3E U
IIPOIHO3UPOBAHUU ITYTEHU PA3ZBUTUS BCEI'O OOIIECTBA.
TTO3TOMY COITHOJIOT HE IOJIKEH OCTABIATD 6€3
BHUMAHUS, HAIIPUMEP, TAKUE TEH/ICHIINH, KAK €CJIH
BJIPYT OJMH IIPOLICHT HACEJICHUS CTAJI [IPEAIIOYUTATD
TOCTEBOM OPaK TPAAUITMOHHOMY HJIHM HEUCTOBO YBJIEKCS
PYYHBIM BSI3AHUEM HA CIIUIIAX... TAKME MUKPOTEH/ICHITUH
HE TOJIbKO OTPAXKAIOT CIIOCOHBI IOBEICHU A JIIO/IEH, HO

U (POPMUPYIOT HOBBIE PBIHKH: BE/Ib IIPU PETYISIPHO-
Pa3/eIBHOM XKU3HU CYIIPYTU OYAYT UCIIOIb30BATh

JIBa HA60Pa KyXOHHOM MOCY/bI ¥ 6bITOBOM TEXHUKU,

4 IIPU UHTEPECE K BA3AHUIO PA3HOOOPA3HA IIPSKA,
CIIULIBI U IPOYUE AKCECCYAPHI IS PYKOAEIUA Oy Iy T
XOPOIIO NPOAAaBaThCs. KCTaTy, roCTEBOM OPaK CETOHSA
CTAHOBUTCA YK€ HE MUKPOTEH/ICHITNEH, 4 HOPMOM — B
CIIIA ceropgHs TAKMX CEMEN HE OJUH IIPOLICHT,

4 OJIHA TPETD.

Bcero MUKpOTEHIEHIIME ABTOP BBIAEIAET 75, UMEHHO
CTOJIBKO B KHUTE pa3ziesioB. CBoeobpasHas «I'abauia
IlenHa» (TIO AHAJIOTHHU C TabauLe MeHieneeBa»)
(OpPMUPYET U3 PA3/IEJIOB MATHA/AT KATETOPUIL
B nnepBoi1 CO6paHbl MUKPOTEH/ICHITUH, KACAIOIIHUECS
JIIOOBU, CEKCA U B3AaMMOOTHOIIECHUI MEXY ITOTAMH,
BTOPAs HOCBAIIEHA TPYAOBBIM OTHOIIEHUSAM, B TPETEN
pEYb UJET O PETUTUAX, PACAX U HAITUOHAJIBHOCTAX,

B YETBEPTOU — O 3260TaAX O TEJIE U 3JJOPOBOM 06pa3€e
JKU3HHU, I11TAs1 UCCIIEAYET COBPEMEHHYIO CEMBIO... He
OCTAJIUCh 6€3 BHUMAHUS TAKXKE ITOJIMTHUKA; TOAPOCTKY;
e/1a, HATU'TKU U JIUEThI; CTUJIb }KU3HU; COITUATbHbBIE
KJIACCBIL; BHEITHUM BUJj; MOZA; JOCYT; PA3BJICYECHU,
06pPa30BAHME; MEXK/TYHAPOJHBIE TEHICHIINMN. .

Kakwue sxe HEOOBIYHbIE TEHJIEHITUU, HE3AMETHO
MOATAYHBAIOLINE BEKOBbIE YCTOU, 3aMeTUII [IeHH?
Tlepeuncium IUIb HEKOTOPBIE N3 HUX. OKA3bIBAETCH,
COBPEMEHHBIE MY>KUHUHBI YIEJIAIOT CEMBE U IETAM OOBIIE
BPEMECHHU, 4YEM PaAOOTE, 4 JKEHIIIUHBL, HAIIPOTHB, C TOJIOBOH
YXOAAT B OU3HEC U IPEBBIIIE BCETO LEHAT YCIIEITHYIO
Kapbepy. Ho mpu 3TOM NOSIBJISIETCS BCE OOBIIIE TO3/THUX
T'€EB, 4 MHOTHE 3PEJIBIE KEHITUHBI IPEATIOYUTAIOT
BCTPEYATHCS C MY KUMHAMU 3HAYUTEIBHO MOJIOKE
ce6s1. Ho MOJIOJEXKb HE CTPEMUTCS K PAHHUM OPAKaM,
NPEATIOUNTAA 3ABOJAUTH CEMBIO TOJIBKO IToce 30 JeT.
ITeHCHOHEPHL, HE UMEIOINE (DHHAHCOBBIX IPOOIIEM,
IPOJOJIKAIOT AKTUBHO PA00TATh, TAK UTO CTABUTCS OJ,
COMHEHHUE 11€71€CO0OPA3HOCTb IIEHCHUOHHBIX pedOpM,

4 TIOAPOCTKOBOE MPEANTPUHUMATEIBCTBO, C OTHOM
CTOPOHBI, 1A€T 60J1€€ ICIIEBBIE U IIPAKTUYHBIE IPOAYKTHI,
HO, C APYTOM, PyHIUT CUCTEMY KOPIIOPATUBHBIX
OTHOIICHU I, KAKOU MBI 3HAEM €€ CETOH . MasATHUKOBBIC
MUT'DAHTHI, HAZJOMHBIE PAOOTHHUKH, BBETHAMCKHE
OM3HECMEHDBI, OOPA30BAHHBIE TEPPOPUCTEI, JIEBIIIH,
«COJIHIIEHEHABUCTHUKW», MAJIOCIISANIUE — BCE OHU CTAIU
repOsSIMH COLTUOJIOI'MYECKUX HCCE, U3 KOTOPBIX COOpaHa
kHura I[lenna. M1 XoTd MUKPOTEHAEHLIUN ABTOP BbIABUJI
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B CoeguHeHHBIX IlITaTax, mocsie KaxJou 4aCTH OH JACT
KPATEHBKUI CTATUCTUYECKUIT 0630p C IOA3AIOJIOBKOM
«CuTyanus B MUpE». OTO n1pyugaeT Tpyay [lenHa eme
OOJBIIYIO YHUBEPCAJIBHOCTD, IOTOMY YTO MBI JKUBEM
Ha OIHOM IIJIAHETE, U MAKPOTECH/ICHIIHS [TIOOATU3AITU N

JIEJTAET OTMEUEHHBIE COITUOIOTOM MUKPOTEHCHITHUU
BCEOOIUMU, BCEYETIOBEYECCKUMU. Y €CJTH MBI €IIIe He
3AMETUJIU UX PAJIOM C COOO CErOfiHS, TO OOA3aATEIBHO
3AMETHM 3aBTP4, KOI/]A OHU CTAHYT OKa3bIBATH BJINSHHC
U HA HQ.IJ_IY JK13HbD.

THE FUTURE RARELY TURNS OUT AS PREDICTED

he Alpha-Omega column is a journal of its own

within the frame of the Coiled Tubing Time

project. Over the recent 30 months it has seen ten

issues! The articles published in this column may
seem beyond the area of interest of our journal. However,
this statement is true only at first sight, as our thoughtful
and serious-minded readers strive for information variety.
Our surveys and discussions prove that the column draws
lively interest due to being consistent in placing emphasis
on the progressive ideas of the present-day thinkers who
draw the ‘road maps’ for future and try to make out its
blurred image lingering ahead. Their conclusions and
forecasts, however disputable and controversial, never fail
to affect a thoughtful reader. We invite our dear readers to
share their opinions in the forum discussions at
www.cttimes.org.

Our present issue is dedicated to the research work
carried out by Mark Penn, a renowned American
sociologist, the author of ‘Microtrends: The Small Forces
Behind Today's Big Changes’, which has become a
bestseller throughout the world, chiefly in the countries of
the ‘golden billion’.

Over a period of years, Mark Penn held the post of the
adviser to the USA President and, duty-bound, travelled
through the length and breadth of the country. Due to
his power of observation he took notice of the seemingly
inconspicuous trends and low-key processes unfolding
and building up in the contemporary American society.

A comprehensive range of the data collected was
meticulously classified resulting in the ‘Microtrends’
which reflect the grains of changes that crystallize into
our future. It seems natural that the author started his
investigation with the electorate. The breakthrough
discovery of the 1996 election campaign was a social
group called by Mark Penn ‘Soccer Moms’ — busy
suburban women devoted to their jobs and their kids.
The Democrats won because they realized that voters who
resent being brainwashed easily fall for the politicians
who offer prospects for the voters’ children. This is how
observations that look insignificant may, if properly
interpreted and used, change the course of history. Love
for details and due regard to figures help to come to the
core of the matter, thus becoming the key to success in
politics (as well as anywhere else).

According to Penn’s sociological concept, a microtrend
is a trend involving as little as 1 percent of the population.
The author considers this quantity the minimum
measurement unit relevant for the purpose of analyzing
and forecasting the society development options. That is

why a sociologist should not ignore such trends, whether
it is preference that one percent of population gives to
guest marriage over traditional one, or a sudden obsession
with knitting... Such microtrends both reflect the modes
of human behavior and make the market: a couple that
lives apart will use two sets of kitchenware and household
appliances, while knitting obsession will boost the
demand for yarn, knitting needles and other knitting
accessories. Meanwhile, guest marriage is now outgrowing
its microtrend dimensions acquiring the status of a typical
pattern, with one third of American families following it.
On the whole, the author specifies 75 microtrends,
his book including the same number of sections. The
so-called ‘Penn’s Table’ (by analogy with Mendeleev’s
periodic table) distributes the sections into fifteen
categories. The first category covers the microtrends
related to love, sex and relationships, the second one is
dealing with work life, the third category addresses the
issues of race and religion, the fourth one looks into health
and wellness, the fifth one studies the modern family life...
Regard is also paid to the politics, teenagers, food, drink
and diet, lifestyle, social classes, looks and fashion, leisure
and entertainment, education, international trends, etc.
What are the trends determined by Penn as
undermining the foundations of the ages? Let us
enumerate a few of them. It turns out that modern men
devote more time to their families and children than to
work, while women plunge into business and place their
careers above all. The number of late-breaking gays is
growing; many mature women prefer dating with younger
men. Young people avoid early marriages choosing to
start a family in their thirties. The retired with no financial
problems continue active working life, which makes the
pension reform disputable; teen entrepreneurship, on the
one hand, makes production cheaper and more efficient,
but on the other hand, destroys the currently existing
system of corporate relations. Extreme commuters, stay-
at-home workers, Vietnamese entrepreneurs, educated
terrorists, southpaws, sun-haters, 30-winkers — all of them
have become the characters of the sociological essays
comprising Penn’s book. Although the microtrends were
revealed by the author in the USA, he finishes each chapter
with a brief statistical survey entitled “The International
Picture’. This gives a universal touch to Penn’s work, for we
all inhabit one planet and the macrotrend of globalization
renders all the microtrends identified by the scientist as
general and panhuman. We may not have noticed them
yet, but we are sure to get sight of them tomorrow due to
the impact they have on our life.
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BIIEPBBIE MOIBITATUCH

OOBSICHUTH CCTECTBECHHBIC
U3MEHEHUS B MUPE, OHU 3aIIIN B
TYNUK, TOKA JIEMOKPUT IPUMEPHO
B 460 roy 10 H.3. HE IPEATIOI0KHIIL,
4TO MUP COCTOUT U3 ATOMOB,
MEbYANIINX JUCKPETHBIX YACTHI],
COYETAHUE KOTOPBIX O PEACTIET
COCTOSIHUE U XAPAKTEPUCTUKH
BENIECTBA. MHOTHE HE COIIAIIAINCE,
€T'0 TJIABHBIM KPUTHUKOM ObLJI CAM
Apucrorenb. Ho co Bpemenem
OKa3aJIOCh, YTO JIEMOKPUT OBLI IIPAB.
Ha camoM perie fasxe camble IPOYHbIC
MaTEPUAJIBI COCTOST U3 MUJIINAPIOB
HEBU/IUMBIX 4TOMOB, KOTOPBIE
OIIPEAESIOT UX OCOOEHHOCTH.

KaxapIi1 CTapIIEKIACCHUK 3HAET,

4TO JOCTATOYHO JIUIIb HEMHOT'O
U3MEHUTD COCTAB 4ATOMOB, YTOOBI
B OI'POMHOU CTETIEHH [TOBIUATD
H4 IPOYHOCTb CTAJIN, CUSTHHE
OPUJJIMAHTOB UJIN PAJUOAKTUBHOCTD
O6O0raIEeHHOro YpaHa. DTy
AHAJIOTHIO MOYKHO IIPUMEHUTD K
TEOPHUH MUKPOTEHICHIIUMA: HAIIA
COBPEMEHHAS KYJIBTYP4a BCE OOIBIIIE
CTAHOBHUTCS IIPOJYKTOM TOT'O,
4YTO 51 HA3BIBAIO COLIUAIbHBIMH
ATOMAMHU — MEJIKUMHU TEH/ICHIIUSIMH,
OTPAKAIOIIMMU U3MEHEHHE
IIPUBBIYEK U [IPEATIOYTEHNI
obmecTsa. YacTo UX TPyIHO
OIIPEAEIUTD, HO 51 IOITBITAJICS
IPEAOCTABUTH CBOETO POJA
TIEPUOAUYECKYIO CUCTEMY>
TEHJICHIIMI B OCHOBHBIX O0JIACTAX
TIIOBCEHEBHOM >KU3HU. O4YeHb
HE3HAYUTEIbHbIE U3BMCHCHUS
B COCTABE COLIMAIBHBIX 4TOMOB

IIPUBOJAT K INTYyOOKMM IIEPEMEHAM HA
KapT€ MUPA U B XAPAKTEPE HAIIETO
0OIIIeCTBA.

CeronHs OOJIBITUHCTBO JIIOJICH
JEIAIOT BBIBOBI IIOJOOHO
ApHCTOTEIIIO: OLIEHUBAIOT COOBITHS
B UX [IEJIOCTHOCTH C COOCTBEHHOI
TOYKU 3peHus. Ho B omnmryue o
ApucTOTEJIsI OHU BUJST JIEC, HO
HE 3aMEYaIOT IePEBbs. OCOOEHHO
B CETOJHSANIHEM CYMATOIITHOM
MUPE JIIOAH BCE Yallle TPUHUMAIOT
PpEIIEHM s, DYKOBOACTBYSIChH
JIMYHBIM MHEHUEM, 4 HE (DAKTAMH,
JIEKAIITUMU B OCHOBE COOBITHIA,
KOTOPbIE BOCIIPUHUMAIOTCS UMHU C
OONBIIUM TPYAOM. IIpoCTas UICTUHA
3AKJII0YAETCS B TOM, YTO YAIIE BCET'O
MBI HE MOKEM BUJIETh UCTHHHbBIE
JIBHIKYIITHE CHJIBI OOIIIECTBA, KDOME
KaK C [IOMOINIBIO CTATUCTUYECKUX
JITAHHBIX, U TEM HE MEHEE CYUTAEM,
YTO MTOHUMAEM HUX, UCXOJIS JTUIITh
13 BECbMA OIPAaHUYEHHON JIMYHOM
TOYKH 3peHUs. C/I€JOBATEIBHO,
OOIIEIPUHATOE MHEHUE BCETA
ObLIO BEChMA JJOIMATHYHBIM 1
KparHE HEMPABUIbHBIM.

S yKazaa nyTh, IPEACTABUB
B 9TOU KHUT'€ CEMBICCAT IATh
TEH/ICHITUH, 5 IIONBITAJICS IOKA34Th,
KaK C IOMOIIBIO (DAKTOB M UMD
MOJKHO YBH/IETD Uy Thb JIU HE
«IapPaJIIEIbHBII MUP», CKPBITBIA
B [IOBCEJHEBHOM XKU3HU, HO TEM
HE MEHEE CYIIECTBYIOMINI PAIOM
¢ BaMu. [TouTu BCE JaHHBIE,
IPUBEICHHBIE B 3TOM KHUTE,

B34ThI U3 OTKPBITHIX HCTOYHHKOB,
KOTOPBIMH MOXKET BOCIIOIb30BATHCS
KaKIBIM JKeJIaromuii. Booobie-To
HY>KHO 4allle O6paliaTb BHUMAHUE HA
U(pPbL. OHU ABIAIOTCS KIIOYEBbIM
(HPaKTOPOM B TIOHUMAHUM TEKYITIX
HU3MEHEHHI B OOIIECTBE.

Bce mbl HoaBepraeMcs
CYIIECTBEHHBIM U IPOTUBOPEYUBBIM
IEpEMEHAM: AMEPHUKAHIIBI B MACCE
CBOEM 3HAYUTEJIBHO [IOCTAPEINU U
B TO JK€ BPEMS pabOTAIOT OOJIBIIIE,
OHU CTPEMATCA K 30OPOBOMY OOPa3y
JKHU3HH, HO OAHOBPEMEHHO CTPAJAIOT
HEBU/IAHHBIM PAHEE OXKUPEHUEM
U TIOTPEOBAIOT TPOMAIHBIN OOBEM
KO(PENHA, 4 TAKKE BCE YaIIlE
06CYXKJAI0T BHENTHOCTD, CTU/Ib



PRI At 4 ALQ

W JINYHYIO )KU3Hb ITOJIUTHUKOB,
HECMOTPs Ha TO, YTO CTAJIN OOsee
06PA30BAHHBIMU.

CaM MUP NPETEPIIEBACT HEKOTOPBIC
aPaIOKCAIBHBIE TIEPEMEHDI.

ITo Mepe TOrO KaK HAyKa UTPAET BCE
0071€e€ BAXKHYIO POJIb, MBI HAOJIIOAAEM
THO'BEM PEJIUTHH; KOITIA TTIOOEKAI0T
SKOHOMUYECKUE CBOOOIBI U
KaITATAIU3M, C/IAIOT MO3UTTUU
JIEMOKPATHS U IIPABA YEJIOBEKA;

B rOCyJapCTBAX, B HANOOJIbIIEA
CTENEHU NOJJICP>KUBAIOITUX
POXAAEMOCTD, OTMEYAETCA CAMOE
3HAYUTEIBHOE COKPAIICHNE
HACEJIEHUSL.

HeKkoTOopbl€ KPYIIHBIE OUYEBH/ITHBIC
TEH/ICHITUU KACAIOTCH OOJIBIITMHCTBA
mogen. Ho Bce wame mup
(OopMUPYETCS O/ BAUSHUEM P
MONIHBIX CHJI, CKPBITBIX I10]] CAMOI
TIOBEPXHOCTBIO IPOUCXOJISIETO.
DTHU CUJIBL ABJIAIOTCSA KOPHEBOM
CHCTEMOMU OKHIAEMbIX U3MEHEHHI,
OHU OOBACHSIOT, IOYEMY CTAHOBSITCS
HETEPIUMBbIMU BOMHBI U KOH(DINKTHI,
IOYEMY HEYJICPYKUMO PACTET
CTPEMJICHHE K SKOHOMUYECKOHN
CBOOO/IE Y1 TOYEMY CETO/IHS
MBI CTAHOBHUMCS CBU/ICTEIMHA
TIPU3HAHUS CTUJISI JKU3HHU U OPAKOB,
KOTOPBIE THICSYHU JIET OTBEPTAJIHCH
U CYHUTAJIMCh HENIPHUEMJIEMBIMH.

Bce aBrxennsa 3apoxaaoTca
B HEOOJIBIINX I'PYNITAX JIIO/ICH,
MPEAAHHBIX UJIEC, CTPACTHO
YBJICYEHHBIX €10. UMEHHO NO3TOMY
O4YE€Hb BAXKHO OOPATUTh BHUMAHUE
Ha MOJIE/IV OPTaHU3AIIUMA TUITA
«Anb-Kauga» 1 4ucjio
NOTEHIIMAJIBHBIX HOBOOOPAIEHHBIX
TeppopucToB. [To6eguBIINEe
JBHKEHUS HE 00S132TEIbHO
JIBUKECHUS OOJIBITUHCTBA, TAK KaK
MMHU JIBUXKET HATIOPUCTOCTD U
SHEPIUYHBIE, HACTOMYUBbBIC YCUJIUSL
CKpBITBIE MUKPOTEH/ICHIIUU MOT'YT
OBITb IPUYNHOM U3MCHECHUH B
MHUPE, UO60 B HUX 3aK/IIOYCHA MATHS
1-IIpOLIEHTHOI'O ITIOPOI'OBOI'O
3HAYECHUSI.

MHorue TeHIcHII 1Y,
PACCMOTPEHHBIE B 3TOU KHHUTE,

HA4 [IEPBBIH B3IV KAXKYTCS
JIETKOMBICJIEHHBIMH, HO TIOYTHU
BCE UMEIOT IOJ] COOOM CEPhE3HYIO
OCHOBY. [IpoceMuUTN3M MOXET

ITOKA3aThCsI 316ABHBIM B CBETE
MHOI'OYHCJICHHBIX aHEKJOTOB O
€BpesAx, HO OH CUMBOJIU3UPYET
KPYIIEHUE THICAYETIETHUX OAPbEPOB.
TeHaeHITUS 3ABOJIUTD HE JIETEM,

4 JOMAIIHUX )KUBOTHBIX MOXKET
MIPUBECTH K YBETUYEHUIO ITPOIAK
IIEJIKOBBIX KPOBATOK JIJIS1 COOAYEK,
HO OH4 TAKKE B KOPDHE MEHSET
OTHOIIICHHE JIIOACH K >KUBOTHBIM U
X je4eHuI0. COJHIICHEHABUCTHUKU
Ha IJISIKE MOT'YT BBITTISA/IETD IVIVIIO B
OPIOKAX U pyOAIIKaX C JJIMHHBIMU
PYKaBaMU, HO OHU CIIOCOOHBI
TPaHC(HOPMHUPOBATD HAIIIE
OTHOIIEHUE K OT/IBIXY HA CBEXEM
BO3JyXE M OKpy»Katolen cpeae. Eciau
JIIOAV HAYHUHAIOT CAMU C€0s1 JIECUUTD,
UX OCTAHETCSI HEMHOTO, IOTOMY YTO
OIINOKA B JUATHO3€ 6yJIET CTOUTh UM
JKH3HH.

HHTEpeC MONIOABIX JIIOAEH K TAKUM
BEIIlAM, KAK BI3aHUE, BO3MOXKHO,
O3HAYAET BO3BPAIIEHHUE K HCTOKAM,
IIOTOMY YTO OHHU IOJTYYAIOT MIAHC
YTO-TO CAEIATb CBOMMU PYKAMU. A
UX CTPEMJIEHUE CTATh CHAUTNIEPAMU
MOXKET IPUBECTU K HOBOMY BUALY
NPECTYIIJIEHUIN. A MOKET OBITD, 3TA
TEH/ICHIISA U3MEHUT HAIIU B3IJIS/IbI
Ha CITOCOOBI BEACHMS OOEBBIX
NEUCTBUM?

A TIpU HAJIMYNU «MATHATOB-
CTAPUIEKIACCHUKOB», C OTHOM
CTOPOHBI, U «PA0OTAIOMUX
IIEHCUOHEPOB» — C IPYI'OH,
CTAaHOBHUTCA CHO, YTO, HECMOTPS
HAa BCE Pa3rOBOPHI O OECLIEHHOM
BPEMATPENPOBOXKICHUM C CEMbEH
U IETBMH, AMEPUKAHIIEB BCEX
BO3PACTOB OOJIBIIIE NPUBJIEKAET
pa6oTa. OTCIoAa B3PBIBHOIM POCT
YHCJIA OQUHOKHUX CEMEI.

XOTs B MUPE HAOIIOJACTCS
MIOBBIIIEHUE MHTEPECA K PETUTUH,
JIIOV TAHYTCS K MEJIKHUM LIEPKBSAM
1 HOBBIM PEJIMTHO3HBIM CEKTAM.
HexkoTtopsble TpagULIMOHHbIE
PETUTUU CTAPAIOTCA IPUIATD
cebe COBPEMEHHBIN XAPAKTED,
pedopMUpys JOKTPUHBL U
MIpUIIAnIasa K Kagpeapam KEHIHUH.
Jpyrue nulTaioTcsa yKPEenuTh
crapele Tpaguuyun. HasepHoe, HU B
KAKOW IPYTOM OOJIACTH HET TAKHUX
NIPOTHUBOPEYUBBIX U CTPEMUTEIBHO
Pa3BUBAIOIINXCA MUKPOTEH/ICHITNM,

KaK CErojiHA B peJiurun. Ho ato
MPEJIIONIATAET, YTO MBI BUUM
3a4YATKU POCTA: BCE OOJIBIIIE JTIOACH
OYyAyT HE CJIMIIKOM TECHO CBA3BIBATH
Ce0s1 C pEJIUTUEH, 4 CTOHKHE
IIPUBEPIKEHIIBI TOU UJIM UHOU IIEPKBU
OyyT yKpenIsaThCs B Bepe. Ham
cieayeT OCOOEHHO BHUMATEIBHO
HaOJII0/1ATh 34 PA3BUTHEM
HEOOBIYHBIX KYJIBTOB, 4 TAK)XXE
COXPAHATD HA IIPEXKHEM YPOBHE
pasjesieHre LEPKBU U TOCYAPCTBA.

A B IOJIMTUKE MBI 3AMEYAEM,

KAaK CO3/1aI0TCA XPYIIKHE
KOQJIULIMU B IEMOKPATUYECKOM U
peCcybINKaHCKON NapTUAX U KAK
YKPEMIAIOTCA U CTAHOBATCS BCE
60J1€€ HEMTPEKJIOHHBIMH B3IVIAbI
TIOJIMTUKOB.

BO MHOI'MX KDUTHYECKUX
OBJIACTSIX MBI OTMEYAEM YCHIJICHUE
LIEHTPOOEKHBIX CHJI, 4 BIUSHNUE
MHUKPOTEHACHITUI TUIITh YCKOPSIET
pparmenTanuio. ColyaabHbIE
IPYIIIBI IO-HOBOMY BBIPAXKAIOT CBOIO
WH/IUBU/IYAJIBHOCTD, [IETIA5I AKIICHT
Ha PEJIMI'UY, TTIOJIMTHUKE, MACCOBOM
KYJBTYPE U CTPYKTYPE CEMbBH.

Bropas cTopoHa pa3yKpyIHEHUA
OOI11eCTBA B TOM, UTO OY/IET
YCHUJIMBATBCS TTOAACPIKKA
TOJIEPAHTHOCTU. EC/111 BEIOOD
OT/IEJIBHOT'O YEJIOBEKA CTAHOBUTCS
JUISI HAC BCE 60JI€€ BAXKHBIM, TO 3TO
B TOH K€ MEPE OTHOCUTCS K IIPABaAM
MEHBIINHCTB.

I'maBHBIN TE3HC KHUT'H — OOIIECTBO
MEHSETCS, HO U3MEHEHU A
BOCHPHHUMAIOTCS WJIH TIOHUMAIOTCS
HEMHOTIUMH. OT OOJIBIINHCTBA
Ha6moAaTeNeH, (POKYCUPYIOIINXCS
TOJIBKO HA OCHOBHBIX TCHJICHITUAX,
JOCTHUT'AIOIINX «IIEPEJIOMHOU TOUYKI»,
YCKOJIb34€T CAEAYIOMUI (DAKT:
CETOAHS TEH/ICHIINS HE OOSI3aTEILHO
JIOJIZKHA JOXOIUTD JIO 3TOM TOUKH,
YTOOBI CYUTATHCS HAJIMYECTBYIOMEN
U 32KJIIOYATDh B CE6€ BBICOKUIA
TMOTEHIINAJ BO3/ICUCTBUS Ha
06IIeCTBO.

MHorue MexxayHapogHbIe
TEH/ICHIIUU, KOTOPBIE 51 OOPUCOBA,
MOKA3bIBAIOT, YTO JIIOOOE
O6IIIECTBO BOCIIPUHUMYMBO K
HOBOMY JIMAIIA30HY CBOOO/IbI
BBIOOPA. [IpeIPUHUMATENTN BO
BreTHame u XyoKHHUKHA B Kutae }

Ne 1 (039) Mapr /March 2012 103



Agf)

& 1A 51T AR

Mwukpoappecaums
CTaHeT JOMUHMPYIOLLUM
CPeACTBOM peKJiaMbl

U MapKeTUHra,

KOTOpO€e 3aMeHUT
OAHOCTOPOHHIOIO
flofady rno TeneBUaeHUIO
W paavo.

MEHSIOT XaPAKTEP U UMUK CBOUX
CTpPaH. BEICTPO pa3BUBAIOIINECS
MUKPOTCHACHIIWH, TPOABIAIOMNCCA
B HOBOM 9KOHOMMYCCKOM HJIN
XYAO0KECTBEHHOM CAMOBBIPA’KEHUU
3TUX CTPAH, B O'POMHOI CTENEHU
BJIMAIOT HA KAXK/IOT'O YEJIOBEKA
B OOIIIECTBE IO MEPE TOTO,
KaK BCE OOJIBIIIE JTIOJICH UIIET
CAMOBBIPAKCHHA B 9TUX NN JPYTUX
WHHOBAIIMOHHBIX (DOpMAX.
COBpPEMEHHBIN ITIEPUO],
OTINUYACTCA HE TEM, YTO COITHMAJIbHBIX
(PpaKIU CTAJIO TOPA30 OOJIBIIE,
a4 TEM, YTO OHH JCIATCA 110 TUHHUHN
WH/JIUBUYAIbHBIX IPEANOYTEHUH,
a HEe OO6CTOATENBCTB, KaK HA
CKA4YKaX, WJIN COCTOATENBHOCTH,
KAaK IIPU BJIAJICHUY 3eMJIEN. MBI
pa3eNeHbl TAK, KAK HUKAKAd Ipyras
370pOBasi AEMOKPATHS, HO IO UHBIM
JIMHWAM Pa3J/10Mad, OTHOCAIMMCA K
UHJUBUYAIBHOM CBOOOJE BBIOOPA.
W TeM He MEHEE B PE3Y/IBTATE MbI
HMeEEM OOJIEE TECHOE COOOIECTBO.
Mukpoaapecanusa CTaHeT
JOMHHHUPYIOIIHNM CPEACTBOM
PEKIAMBI U MAPKETUHIA, KOTOPOE
3aMEHUT OJJHOCTOPOHHIOIO
IIOIa9y 110 TCJICBUJICHUIO U
paano. MMEHHO MO3TOMY (PUPMBL,
PEKIAMUPYIOIIHE I1O0 MHTEPHETY,
MOJIYIAIOT OT'POMHBIE ITIPUOBUIN OT
NPOJAXK — UX PEKIAMA ¥ MAPKETUHT
BCe 601e€ NEPCOHUPUITUPYIOTCSL.
ByayT uHIAMBUAYyaIU3UPOBAHBI
BCE HOAXOAAIINE 111 3TOT'O
CPEACTBA OOIIECHUS, YTO IIPUBEACT
K TUTAaHTCKOMY PACITNPEHUIO
UHYCTPHUH IEPCOHAIBHON
CBA3U, OPUEHTHUPOBAHHOM HA
PEKIAMUPOBAHUE HYKHBIX
IPOAYKTOB B HY?’KHOM PHIHOYHOI
Hule. KpynHble MHTEPHET-
KOMIIAaHUU COOHPAIOT OI'POMHBIN
06'bEM JTMYHBIX IAHHBIX, KOTOPBIE
MOTYT UCIIONIb30BATHCS JIJISI CO3/TAHUS
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MApPKETUHI'OBBIX KAMITAHUH
Oyay1ero.

WHAMBUIYaJIBHBIN BEIOOD
JIOCTUT'AET TAKXKE CBOET'O
MAaKCHMYMa B OOILIIECTBEHHOM
SKM3HU, UOO YBEJIMYEHUE CBOOOIBI
BBIOOPA O3HAYAET PACHTHPEHUE
BO3MOKHOCTEH J1JIsI IOMCKA
MMapTHEPA U TOTEHIIMAJIBHOTO
cynpyra wiu cynpyru. Hukorzia
B UCTOPHUH UH/IMBUJ HE MOT'

CTOJIb HENPUHYK/ICHHO BBIHTH

32 IIPEJIETBI CBOET'O COITUAIBHOTO
Kpyra, YTOOBl HAUTH NAPTHEPA.
CoueTaHue CTyKEOHBIX POMAHOB
M OHJIAMTHOBOI'O OOIIEHUS MOKET
Pa3pyMIUTh JIIOOYIO KACTOBYIO
CUCTEMY U CO3/1ATh HOBBIE (DOPMEI
MAaTPHUMOHHAJIBHOH MOOHJIBHOCTHL.

Pacmupenue CTpyKTyphI
BBIOOPA OYEBH/IHO: HosIee
Pa3HOO6pa3Has pabOTa, YYBCTBO
JIMYHOMH yIOBJIETBOPEHHOCTH,
HOBBIE CEMEHHBIE OOPA30BAHUS,
601e€e BBICOKA S COITUAJIbHAS,
3KOHOMHUYECKAA U (PU3NUECKAS
MOOUJIBHOCTB, 60JIEE MIUPOKUI KPYT
JIPy3€li U 3HAKOMBIX, 60JIE€E ITTyOOKas
BOBJIEYEHHOCTDb B IPOOJIEMBI
o0IIeCTBA.

Crenyroliee OKOJIEHHE
pabouux 6yaeT bonee
O6pa30BaHHBIM U
TEXHOJIOTUYECKU
IIOITOTOBJICHHBIM,

OZIHAKO UX OyZIET TPyAHEE
YIOBJIETBOPUTD, ECJIU HE OYAYT
BBIPAGOTAHBI HOBBIE IO/IXO/IBI,
OTBEYAIOIINE UX OKUJJAHUSIM
HEOIPAHUYEHHOT'O TMYHOTO
BBIOOPA. [JI1 CITY2KAMUX
HEOOXOIUMO 6yJIET YCTAHABINBATD
MHKPOOPHUEHTUPHI TPAKTUYECKH C
IIEPBOTO IHA PAOOTHI M BLIOUPATD
JUISI HIX COOTBETCTBYIOIINX
HACTaBHHUKOB, METO/IbI MOTHUBAITIH
Y IPOT'PAMMBI ITOZ/ICPKKU
JIOSITTBHOCTL.

OueBUHO, YTO BO MHOTUX
O6IACTAX MPOTHBOPEYMBbIC
TEHJICHIIUH IPOAOJIKAT CO3/1aBATh
OOGIINPHBIE PBIHKH I10 06€
CTOPOHBI JUATIA30HA. 3J0POBAA
nuina OyZeT CymeCTBOBAThb
OOK O OOK CO BKYCHBIMU, HO HE
COBCEM IOJIE3HBIMH ITPOJYKTAMH.
Bosipllice BHUMAHUE K /ICTSIM Oy/IeT

YKUBATHCS C YBEJIMUCHUEM YUCJIA
CeEMEMN, COCPENOTOYEHHDBIX HA
caMmopeanuzauuu. byger pactu
HAIPSKEHUE MEXY PETUTUAMU
U AHTHUKJIEPUKAJIU3MOM. XOTA
MAaTEPU OYIYT OCTABATHCA
LEHTPOM CEMENHOM )KU3HU, HOBbIE
OTHOIIIEHHUS JETEH C OTLIAMU,
BKJIIOUAS] IOXKUJIBIX U PA3BE/ICHHBIX
OTLOB, MOI'yT HAKOHELL IIOJTyYUTh
IIPU3HAHE PBIHKA.

B ocHOBE nen MUKPOTEHAEHITUNA
JIEXKUT TOT (PAKT, UYTO OYEHD
PELAKO CYILIECTBYET €JUHCTBEHHO
BEPHOE PEIICHUE: TTIOXOXKUE JIIOAN
JICJIAI0T PA3HBINA BEIOOP, (pOpMUPYS
TEM CAMBIM JIBE IIOJTHOCTBIO
IIPOTUBOPEYAIIHE JPYT IPYTY
TeHIeHIIuu. 1 TeM He MmeHee 06a
PELIEeHUs MOT'YT ObITh A0COIIOTHO
panroHaNIbHBIMU. [IaKe Te, KTO
BBIOMPAIOT CAMBIN HEPA3YMHBINA
IIyTh, TEPPOPU3M, OCHOBBIBAIOT CBOE
pELICHNE HA TIIATEIBHOM U3YYECHHUU
CUTYAIIH U TITy60KOI Bepe. JIronu
C 6OJIBIITUM O6'bEMOM BHUMAHUS
TOXKE HE IIPUHHUMAIOT BHE3AIIHBIX
pEIIEHUI, OHH OOJyMBIBAIOT UX

B ocHoBe npen
MUKPOTEHOEHLNIN NEXNT
TOT (PaKT, YTO OYEHb PeaKo
CyLecTByeT eAMHCTBEHHO
BEpHOE peLleHmne: MOXOXUE

noauv aenaroT pasHbIn
BblIOOp, hopmMpysa TEM
CaMbIM JBe MOSIHOCTbIO
NnpoTUBOpeYaLLne Apyr
APYry TEeHAEHUUN.

I7TyOOKO M CEPBE3HO.

Bynyiee pesko ObIBAET TAKUM,
KAaKUM OHO BUAMTCA. [TprunHa
3TOMY B TOM, YTO GOJIBITHHCTBO
NIPEJCKA3AHUIT OCHOBAHO HA
OOIIEIIPUHATON TOYKE 3PEHUS 1
Ha KPYIIHBIX, JIETKO BBIABJISIEMBIX
TEH/ICHITUAX, HAIIpUMED, Ha
PACIIUPEHNU ITTIOOATBHOM
3KOHOMUKHU. HO eCJIu KOITHYThb
IIOIITYOXKE, MOXKHO YBUJIETh
M300HJINE MEHEE 3AMETHBIX,
TPYLHOOIIPELEIUMBIX COOBITUH,
KOTOPBIE B ICHCTBUTEIBHOCTHU
SIBJIIOTCS CUJIAMU, HECYLIUMU
3ABTPAIIHHE [ICPEMCHBL.  ©



hen Greek
philosophers first
tried to explain
natural change
in the world, they were stumped
until Democritus, in about 460
BC, proposed the theory that the
world was made up of atoms—small
but distinct particles whose mix
determined the state and character
of matter. Many disagreed; even
Aristotle was his chief critic. But over
time, Democritus was proven right.
In fact, even the most solid mass
turns out to be made of billions of
invisible atoms that determine its
character.

As any high school student knows,
change the mix of atoms just slightly
and you will get profound effects
on the strength of steel, the shine
of diamonds, or the radioactivity
of enriched uranium. This analogy
reflects the underlying theory of
Microtrends — our culture today is
increasingly the product of what I
have identified as societal atoms —
small trends that reflect changing
habits and choices. They are often
hard to identify, but I have tried to
provide a kind of periodic table of
trends in the major areas of everyday
life. Very slight changes in the mix
of the cultural atoms will trigger
profound changes in the shape of our
globe and the character of our society.

Most people today make judgments
much more as Aristotle did — looking
holistically at events from their own
point of view. But unlike Aristotle,
they often claim to see the forest
without having truly examined
the trees. And especially in today’s

world of the quick post, they
increasingly make judgments based
on their own worldview rather than
the underlying facts, which they view
as hard to determine. The simple
truth is that most of the time we
can’t see the true patterns of people’s
lives, except through statistics, and
yet we claim to understand them
based instead on our own limited
viewpoints. The tendency then is for
conventional wisdom to be both very
dogmatic and very wrong.

I have given you a head start with
the seventy-five in this book, I have
tried to show how by focusing on the
facts and the numbers, you can see
almost a parallel universe — generally
hidden, and yet staring us right in the
face. Almost everything in the book
has come from publicly available
sources; it’s all out there for anyone

to look at. And a look at the numbers
suggests that more people should
look at the numbers more often. They
are the tea leaves for understanding
the changes in society.

We are undergoing massive
change in contradictory ways —

a society that is fundamentally older,
yet working more; a society that is
striving to be healthier, and yet has
never had higher obesity or caffeine
consumption; a society that is
increasingly discussing politicians’
style and personality, and yet is more
educated than ever before.

And the world itself is undergoing
some very counterintuitive changes:
As science becomes more important,
we have had a rise in religion; as
economic freedom and capitalism
are winning out, democracy and
human rights are lagging; societies
that give the greatest encouragement
to childbearing are showing some of
the greatest population declines.

Some trends are big and obvious,
and affect most of us. But more and
more, what is shaping the world
is a series of powerful desires and
forces that are hidden, operating
just under the surface. And in those
forces are the seeds of unexpected
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changes. They explain why the
tolerance of war and conflict are on
the decline; why economic freedom
appears to be irrepressible; and why
we are suddenly seeing acceptances
of lifestyles and marriages that for

his is the magic of the

percent threshold, and the
dotential of microtrends to
)e at the center of changing

he world.

thousands of years were bitterly
opposed and blocked.

Movements get started by small
groups of dedicated, intensely
interested people. That is why the
al Qaeda model of organization,
and the focus on the number of
terrorist converts, is critical. Winning
movements are not necessarily
majority movements, but they have
drive and intensity behind them.
This is the magic of the 1 percent
threshold, and the potential of
microtrends to be at the center of
changing the world.

Many of the trends covered in this
book have been fun — but almost
all of them have a serious side to
them. Pro-Semitism may have its
funny side, what with ethnic jokes
about finding a spouse who is
good at making reservations, but
it also represents the tumbling of
thousands of years of barriers. Pets
becoming the new children may
drive up silk dog-bed sales, but it will
also fundamentally change people’s
attitudes toward animals and how
we treat them. Sun-Haters may look
silly in their long sleeves on the
beach, but they could reorient how
we regard the outdoors, recreation,
and environmental policy. If people
are becoming their own doctors,
they are going to be a handful
when they encounter their real
doctors, and lives are going to be
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lost when these DIY Docs commiit
“malpractice.”

Will young people’s interest in
activities like knitting signal a return
to some of the basics — people
getting a chance to make something
with their own hands? Or will
their interest in becoming
snipers lead to more criminal
acts of cowardice? Or might
it change how we look at
warfare altogether?

And clearly, with High
School Moguls on the one end
and Working Retired on the
other, people are looking to
work more at both ends of their life —
for all the talk of the preciousness of
time with kids and family, Americans
are flocking more to the rewards
of work and less to the rewards of
family. Hence, the explosion in the
number of single households.

We are watching groug
express their individual

new ways, putting mo
on religion, politics, po
culture, and family stru

While there is a wave of interest
in religion, people around the world
are gravitating toward smaller
churches and newer religious sects.
Some older religions are trying
to modernize, reforming their
doctrine and adding women to
the pulpit. Others are going more
traditional. Perhaps nowhere are
we seeing more contradictory
and swirling microtrends than in
religious movements today. But it
suggests that what we are seeing
now is likely to grow — more
and more people will be loosely
affiliated with religion, and, at the
same time, the intense followers
will grow in devotion and
influence. We have to be vigilant

in watching for the growth of offbeat
cults,

and also hold the line on protecting
the separation between church and
state.

And in politics, we are increasingly
seeing how both the Democratic and
the Republican parties are made up
of fragile coalitions whose members
are becoming more rigid and intense
in their outlook.

In critical area after critical
area, we are seeing the potential
for greater fragmentation, and
the impact of microtrends in
accelerating that fragmentation. We
are watching groups express their
individuality in new ways, putting
more stress on religion, politics,
popular culture, and family structure.

The flip side of this disaggregation
of society is that it will continue
to increase support for tolerance.

If individual choices
become more and more
important to people, then
minority rights become
equally important to

the expression of those
differences.

But the central thesis of
this book is that society is
changing in ways that few
are really appreciating or

understanding. By focusing only on
the major trends that reach a “tipping
point,” most observers are missing
the fact that you no longer have to

By focusing only on the
major trends that reach
a "tipping point,” most
observers are missing the

fact that you no longer
have to reach that point
to be a successful trend
with a vast potential
impact on society.
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reach that point to be a successful
trend with a vast potential impact
on society.

And many of the international
trends I have highlighted show that
no society will be immune from the
sweep of the new choices people are
making. Entrepreneurs in Vietnam
and artists in China are changing
the character and image of these
countries. Whether it is through
renewed economic or artistic
expression, swirling microtrends
in those countries have a profound
impact on everyone in those
societies, as more and more people
seek greater expression either in
those forms or in other innovative
ways.

No, what is different now is not that
the factions of society are so much
more numerous, but rather that they
are dividing along lines of personal
choice rather than circumstance, like
race—or fortune, like landowning,.
We are at least as intensely divided
as any healthy democracy has ever
been, but along new fault lines,
related to choice. And yet, if anything,
as a result, we now have more
community.

Underlying the idea of

microtrends is that there is
rarely a single right way to
do things—and that similar

people may make very
different choices and start
two totally contradictory
trends.

Microtargeting will become the
dominant means of advertising
and marketing communication,
replacing the old one-way TV and
radio communications. That is why
Internet advertising firms are now
selling at such a huge premium —
advertising and marketing will

increasingly be on a personalized
basis. Every communication that
can be personalized will be, and this
will lead to a huge expansion of the
personal communications industry
whose job it will be to advertise the
right products to the right niches

of people. The big online companies

Microtargeting will bet
the dominant means o
advertising and marke
communication, replac
the old one-way TV an
communications.

are fast becoming the repositories
of personal information that can
be used to build the marketing
campaigns of the future.

Personal choice is also reaching its
highest level in social life, as more
choices mean more dating and a
vastly expanded pool of potential
spouses. Never in history has an
individual been able to reach so easily
out of his or her social circle to find
potential mates. The combination of
romance at work and online
has the chance of shattering
any caste system, and creating
a new form of marital
mobility.

And the broad patterns of
choice are clear: more work;
more individual fulfilment;
new family units; greater
social, economic, and physical
mobility; wider circles of
friends and acquaintances;
and greater involvements in
society.

The next generation of workers
will be better educated and more
technologically comfortable, yet
they will be more difficult to satisfy
unless they are treated in new ways
to match their expectations of
unlimited choice. Employees will
essentially have to be microtargeted

from day one — and given matching
mentors, motivating messages, and
customized loyalty programs.

It is also clear that in many areas,
contradictory trends will continue
to create good markets at both ends
of the spectrum. Healthful food
will continue to exist side by side

with good-tasting but
unhealthful choices. More
emphasis on children
as the centre of life
will exist next to more
households focused on
self-actualization. The
tension between religion
and secularism will grow
with huge segments
adopting one or the other
viewpoint. While Moms continue to
be the centre of family life, the new
relationship kids have with Dads,
including older Dads and divorced
Dads, may finally get recognition in
the marketplace.

Underlying the idea of microtrends
is that there is rarely a single right way
to do things—and that similar people
may make very different choices and
start two totally contradictory trends.
And yet both of those decisions
can be totally rational. Even those
choosing the most irrational path
of all — terrorism — appear to be
making their decisions based on
careful study and deeply held beliefs.
Long Attention Spanners represent
a movement away from split-second
decisions and toward deeper,
deliberative thinking.

The future rarely turns out as
predicted. The reason is that most
predictions are driven by the same
conventional wisdom that drives
the daily consensus around us, and
are usually based on the big, easily
spotted observations like the spread
of the global economy. But as you
dig deeper, you see a world teeming
with lesser-known, harder-to-spot
developments that really are the small
forces that will drive tomorrow’s big
changes. ©
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KAJIEHOAPb MEXMAOYHAPOAHDbIX

HEDTEIA30BbIX

BbICTABOK U KOH®EPEHUUN

14-a MEXAYHAPOHAR BLICTABKA NO 3HEPTETUKE, 10-A POCCUACKWA HEQTErA3OBbIA KOHIPECC
HEDTH W FA3Y, BOOOCHABXEHWIO M JALLATE B pamkax Bbictagxw «HEQTEMA3 2012»
(’_@ 7 OKPYIKAIOUIER CPEMBI 26 - 28 wioHA 2012
WETEX [ 2012 13- 15 mapTa 2012 RPGC Mockea, Poccua
fy6aw, OAI
12-1 YKPAMHCKAR MEXOYHAPOOHAR %
BbICTABKA «MHTEPHEDTERA3s @ 7-i EBPAIMACKWA GOPYM KAZENERGY
20- 22 wapra 2012 S s
Kues, YepauHa e ’
WurepHedmelaa
11-a TYPELIKAR MEXAYHAPOAHASR 20-7 KASAXCTAHCKAR MEXOYHAPOOHAR --.?;i“,’:ﬁ
BLICTABKA W KOHQEPEHUWA «HEDTE W MA3= BHICTABKA M KOHDEPEHLUMA «HEDTH W FA3e
21 -22 mapra 2012 2 -5 okTABpa 2012
TUROGE  Auxapa, Typuma KIOGE Anmartei, Kazaxcrau
16—n YIBEKMCTAHCKAR MEXMAYHAPOIOHAR Ui 10-a MEXOYHAPOOHARA HEQTEFA3IOBAA BbICTABKA
BBICTABKA W KOHDEPEHLIMA «HEDTH W MTA3s & PETROTECH-2012 M KOHDEPEHLMWA PETROTECH
15-17 man 2012 Sremeemmmmmes== 1417 okTaAbGpa 2012
oGu Tawkent, Yabekwcran Hewo-fenw, Mngua
3-it MEXOYHAPOOHBIA FAZOBLIA 7-A KAJAXCTAHCKAA PETMOHANBHAR BLICTABKA
KOHIPECC TYPKMEHWCTAHA «HE@Thb, FA3, UHOPACTPYKTYPA MAHIMACTAY:
TEC‘ 23 - 24 man 2012 6 - 8 norGpna 2012
Asaza, Typrkmexbawm, TYpPKMEHWCTaH “&fi"’m" AxTay, Kazaxcraw

oufi
Q 19-a AIEPBARKAHCKAR MEXOYHAPOOHAR pea-dl 17-n MEXIYHAPOIHAR KOHQEPEHLMA

BLICTABKA W1 KOHOEPEHLIMA
«HE®Tb U FA3 TYPKMEHWUCTAHAS
«HEDTb M TA3 KACTIAR» bOGT 0 A

CASPIAN 5= 8wmona 2012

OIL& GAS  paxy, AsepGangwan Awxaban, TypkmeHucTan
MOCKOBCKAR MERIOYHAPOOHAR fi MWPOBOW IHEPTETMHYECKWA KOHIPECC
BBICTABKA «HEDTEFA3 2012w, Nasunbow ITE i 13-17 6pa 2013
25-29vionA 2012 Tary, KOmnan Kopen
Mocksa, Poccua
ITE Moscow ITE Group PLC
T + 74959357350 T +44(0) 207 596 5000

E oil-gas@ite-expo.ru E oilgas@ite-exhibitions.com
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