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CJIOBO PEJAKTOPA

IToArOTOBIEH K ITIEYATH OYEPETHON
BBIITYCK )KyPHaJIA «BpeMs KOJITIOOUHT 2>,
Ero nopsAKkoBbii HoMep 33. Yucsio
marugeckoe! CHMBONIM3UPYET
MHOXECTBO U Pa3HOOOPA3UE, U,
HABEPHOE, HECTYYaUHO I10J] EI'O
OBJIOKKOU COOPAHO MHOMKECTBO
PA3HOOOPA3HBIX MATEPHUATIOB.

O nepCreKTUBAX HEPTETra30BOIO
CEPBUCA PACCYKAAET ABTOP IIPOEKTA
«Bpems KonTio6uHra» Jleonus,
I'pyspunosny. CeIaHHBIN UM
BBIBOJ] HEOCTTIOPUM: «COBPEMEHHBIA
He@TEra3oBbII CEPBUC — 3TO
BBICOKOIIPOAYKTUBHOE OO0PYIOBAHUE,
IIPOIPECCUBHBIE TEXHOJIOIUU 1 O6yYEHHBIE Ka/1PBL
Hanbonee BOCTpeOOBAHDI 3aKA3YNKAMM OyyT T€ KOMIIAHUH,
KOTOPBIE BCEMU 3TUMHU COCTABJISIIOIIUMHA 001410 T», Hatn
NPOEKT HEYKJIOHHO CTPEMUTCA MH(POPMHPOBATH CBOUX
YUTATEIEH U IIOCETUTEJIEN CANTA U O XAPAKTEPUCTHUKAX
BBICOKOIIPOAYKTUBHOI'O OOOPYIOBAHUS, U O BO3MOXKHOCTSIX
MIPOrPECCUBHBIX TEXHOJIOTUH. ITOTOMY UTO, COITIACHO
onpocam, «<BpeMs KONTIOOMHI 2> YUTAIOT, IPEXK/E BCETO,
MMEHHO «OOYYEHHBIE Ka/PbI», KOTOPBIE, KAKHE ObI BBICOKHE
NpPO(MECCUOHAIBHBIE TTO3UITAN CETOHA HUA 3AHUMAJIH,
Ppa3AeIaIoT Hallle ITTyOOKOE YOEKCHUE B TOM, YTO IIPOLIECC
06y4eHUS HE 3aKAaHUYMBACTCS HUKOITIA, U HET IIPeJiena
COBEPHICHCTBY.

Boirmyck Ne33 pacckakeT 06 MHHOBAITMOHHOH TEXHOJIOTUHU
UCIIBITAHUS PA3BEIOYHBIX CKBAYKHH C TIOMOIIIBIO THOKOU TPYOBI
KOJITIOOMHI'OBOX YCTAHOBKH, O IPUMEHEHUH ITEPETOBOI'O
KaH4/ICKOT'O OoIibITa B CHOHUPH, O KOMIJIEKCHOM PEMIECHUHU 17151
epOPUPOBAHMS I'A30BbIX CKBA’KHMH Hd MOPCKHUX IIaTPOpMax
CaxanmHa, O INIA3MEHHO-UMITYJIbCHOM BO3ZACHCTBUU
U NIEPCIIEKTUBAX €TO IIPUMEHEHMS HA TOPU3OHTAJIBHBIX
CKBA’KMHAX, O TOHKOCTAX HAIIPABJIEHHOI'O 6ypPEHM C ITOMOIIBIO
TUOKOM TPYOBI U €I1I€ O MHOI'OM JJPYTI'OM.

S KaK pelakToOp OYEHDb PaJl, YTO PEAAKIITMOHHOMY KOJIJIEKTUBY
Y/14€TCSI FTOTOBUTD CTOJIb PA3HOCTOPOHHHUE HOMEPA.

Ho (cM. BBILIE) BEIb HET IIPE/E/IA COBEPIICHCTBY, U 1 HAAECIOCh,
4TO PEAAKIIMU YIACTCA B EIE OOJIBIIEN MEPE YIOBIETBOPATH
3aPOChl YUTATENEH. /171 3TOrO Mbl HAMEPEHBI OPIraHU30BATD
IIUPOKOE JIPECHOE AHKETUPOBAHHUE. A €IIE€ — TOTOBLTE BAIIIN
3as1BKU, (POPMYIHUPYHITE BOIIPOCHI CIIELUAJIUCTAM, OIIPENEIANTE
AKTYaJIbHBIE TEMBL MBI K€M BAIIUX ITUCEM IO 4/IPECY
cttimes@cttimes.org.

HaJeroch TaKKeE HA JIMYHYIO BCTPEYyY C HANOO0JIEE AKTUBHOMU
YUTATEILCKON ayIMTOPUEH B paMKax 11-11 MexayHapOgHON
HAyYHO-IIPAKTUYECKON KOH(PepeHIINHU «KOITIOOMHI'OBBIE
TEXHOJIOI'UU U BHYTPUCKBAKUHHBIE PAOOTBI», COOPTraHU3ATOPOM
KOTOPOU ABJIACTCA PEAAKLIUSA HAIIETO )KyPHAIA. He COMHEBAIOCh,
YTO 3TO MEPOINPUATHE CTAHET IPKUM MASIKOM JIJIS KypCa
«BpemeHu KONTIOOUHTa». [I0TOMY UTO 3TOT KYpPC MBI Oy/IEM
NPOKIAABIBAT BMECTE C BAMIL.

Pon KJIAPK
C AHBH

g | -Cghj . ".I'.._,‘If J_F.__.-:.-'f'

i PABOTHUKOB HEDTAHOMN, FA30BO U TOMJIMBHOM nPOMbIlIJHEHﬁ

EDITORIAL

The latest edition of the Coiled Tubing
Times is ready. It is the thirty-third one.
Thirty-three is a magic number! It is a symbol
of multeity and diversity, so, the abundance
of topics of all sorts under one cover can
hardly be called a coincidence.

The prospects of oil and gas services are
presented by Leanid Hruzdzilovich, the
originator of the Coiled Tubing Times project.
He comes to an undeniable conclusion: “The
present-day oil and gas services stand for
high-performance equipment, advanced
technologies and qualified staff. Companies
which comprise all of these will see the
highest customer demand.” Our project
keeps pursuing the intended plan of informing
the readers and website visitors about the
specifications of high-performance equipment
and the advanced technologies potential. This
approach is of high priority, because the primary
audience of the journal, as proved by surveys, is
first and foremost the “qualified staff”, and however
high their competence and rank might be these
people strongly believe, just like we do, that there is
no limit to perfection and there should be no end
to self-studying.

Issue No 33 will introduce an innovative
technology of coiled tubing exploration well
testing, dwell upon application of the best
Canadian practices in Siberia, give account of
an integrated solution for gas well perforating at
Sakhalin sea platforms, report on plasma impulse
effect and its prospects with regard to horizontal
wells, give details of coiled tubing directional
drilling and provide many other topics for
consideration.

Being the editor, I am happy to have the editorial
staff capable of achieving such diversity within
one issue. Still (vide supra) there is no limit to
perfection, and I hope that in future the readers’
requirements will meet still greater response. For
this purpose we are planning to start a wide-scale
questionnaire survey. In addition to that, think over
your requests, raise questions for experts to answer
and specify relevant topics. We are looking forward
to your letters addressed at cttimes@cttimes.org.

I also hope to meet the most motivated
representatives of the journal audience at the 11th
International Scientific and Practical Coiled Tubing
Technologies and Well Intervention Conference
with our editorial being its co-organizer. I have
no doubt that this event will provide the leading
light for the Coiled Tubing Times course. This is the
course for us to follow together.

Ron CLARKE
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IEPCHEKTUBDI

Ho Tonbko Ha KayeCcTBeHHbIN

For Quality Services Only

II[€ COBCEM HEJIABHO, BCET'O KAKO-

TO JECATOK JIET HA334/l, Y44CTHUKU

OJJHOI U3 NIEPBBIX KOH(PEPEHITUI 10
KOJITIOOMHI'OBBIM TEXHOJIOTHUAM — MACTHUTBIE
YUYEHBIE U PYyKOBOJUTEIN MUHUCTEPCTB U
BEIOMCTB — JIO XPUIIOTHI CIIOPHJIN, KAK HA3BIBATh
IO-PYCCKH 3TO HOBHIECTBO — TEXHOJIOTHIO
C IPUMEHEHHEM T'NOKOH CTAJIbHON TPYOBL
COIUTUCH HA TEPMUHE «KOJITIOOUHT>. VI XOTA
JIO CHUX TIOP HE BCE (PHJIONIOTH COITIAMAIOTCS C
OJOOHOM TPAHCIUTEPALIUEL, B UEM-TO TAM
MIPOTHUBOPEYAIIEN KAKUM-TO JIMHIBUCTUYECKUM
IIPaBHJIAM, CJIOBO HIPHKUIOCH. OHO OTIIMYHO
CYTTIATCSA» U <STHIEKCUTCS», YTO YKA3bIBAET HA
€r0 HECOMHEHHYVIO AKTUBHOCTB B A3bIKE. OHO
JIa>Ke YCIIEIO0 IPHOOPECTH CUMBOIIMYECKOE
3HadeHue. Kak cnoBo ajudpa» B XXI BeKe cTaio
0603HAYATh MTUPOYANIINUI ACCOPTUMEHT PA3HOOOPA3HBIX
IpUO6OPOB, CO3AHHBIX HA OCHOBE COBPEMEHHBIX
HUPPOBBIX TEXHOIOTUH ((POTOANIAPATOB, JUKTO(POHOB,
TEJIEBU30POB, IJIEEPOB U T.IL.), TAK CJIOBO «KOJITIOOUHI»
CUMBOJIU3UPYET CAMOE IIPOrPECCUBHOE OOOPYAOBAHUE
JUIS1 COBPEMEHHOI'O HE(PTETra30BOro cepsuca. Konrioounr
Pa3BUBAETCA U KAK CAMOCTOATEIBHOE HATIPABJICHUE, U KAK
BA’KHAs COCTABJIAIONIAA HATIPABJIEHHOTO OYPEHUA, U KaK
«KOMITaHbOH» I'PIL.

C KQXIBIM T'OJIOM KOJITIOOMHT'OBBIE TEXHOJIOTUH

CTAaHOBATCA B Poccuu Bce 60/1€€ MONyIAPHBIMIL
PacTeT KOTMYECTBO YCTAHOBOK HA BOOPY’KEHUHU KaK
HePTEra30400bIBAIONIUX, TAK U CEPBUCHBIX KOMITAHUI,
UX YUCJIO YK€ IPUOIMKAETCA K 140, pacmupsaeTcs
HOMEHKJIATYP4 OIIEPALUTL, OCBAUBAIOTCA HOBBIE
BO3MOXKHOCTH OOCITY>KMBAHUA CKBAXKUH C IOMOIIBIO
3SKOHOMUYHBIX U HA/IE’KHBIX THOKUX TPyO. Hanpumep,
OO0 «'a311pOM NOA3EMPEMOHT YPEHTOM», CAMBIM
KPYIIHBIM NPEANPUATAEM B CTPYKTYpe I'a3ripoma,
CHENUATA3UPYIOMEMCSA B O0IACTH PEMOHTA CKBA’KHH, B
nepuoy ¢ 2001 no 2008 rop ¢ HOMOIIBIO KOJITIOOUHI'OBBIX
YCTAHOBOK IIpou3BOACTBA C3AO «Dumali» 6p10
IIPOBEAEHO MOPAAKA THICAYH PEMOHTOB, B TOM YHCJIE
TAKUX YHUKAJIbHBIX OIIEPAIUI, KAK CEJIEKTUBHBIE 3AKAYKN
BOJOU3OIMPYIOIMIUX COCTABOB C IPUMEHEHHUEM HA/JyBHBIX
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uite recently, some
ten years ago, the
participants of one of the
first erences on coiled tubing
technologies — eminent scientists
and heads of ministries and
agencies among them —
argued themselves hoarse while
choosing the Russian name for
the innovation — the technology
of coiled tubing application. The
term they eventually agreed upon
was direct transliteration from
English term “coiled tubing”.
Although some philologists still
find this transliteration disputable
and in a way inconsistent with certain linguistic
standards, the term has taken its roots. It comes up
readily both in Google and Yandex, which proves its
language viability. Moreover, it managed to grow into
a symbol. Along with the “digit” connected by the 21st
century with a wide range of devices based on modern
digital technologies (cameras, voice recorders, TV sets,
players, etc), the “coiled tubing” is now a symbol of
the state-of-art equipment for present-day oil and gas
services. Whether taken as a separate concept,
or an essential component of directional drilling,
or a hydraulic fracturing “companion”, coiled tubing
keeps developing.

In Russia coiled tubing technologies grow in
popularity year after year. Both oil and gas production
companies and service companies expand their
coiled tubing fleet with the number of units being
about 140, broaden the operating range, and master
new possibilities of well servicing provided by cost-
effective and reliable flexible pipes. Thus, Gazprom
Podzemremont Urengoy, the largest enterprise within
the Gazprom structure focusing on well servicing,
performed over the period of 2001-2008 about a
thousand repair operations using the coiled tubing
units produced by NOV Fidmash, including the unique
operations of selective water-shutoff fluids injection with



IIAKEPOB, CIIYCKAEMBIX HA TUOKOU TpyOe. CIENNATNCTAMHU
cepBUCHBIX ntoapasaeneHuit OAO «AHK «bamtHep o>
BIIEPBBIE C UCIIOIB30BAHUEM KOJITIOOMHIOBOM YCTAHOBKU
OBLIH IPOBEJEHBI MEPOIIPHUATHSA IO YAJIEHUIO CTOJI0A
SKUJIKOCTH M3 326051 U UHTEHCU(PUKAITUU IPUTOKA I'd34.
J10 06pabOTKU AEOUT CKBA’KHUHBI 1O T'a3y COCTABJIAN
4000-6000 M?/cyTKH, 2 TOCIe O6PABOTKHU BBIPOC /IO

12 000 m?/cyTku. Takoke B bamHedTu ObL1a pa3padoTaHa
U YCIEIIHO OCYIIECTBISAETCA KOMILIEKCHAA IIPOrPaMMa
PaboT C TOMOIIBIO KOITIOOMHI'A IO (POH/TY JOOBIBAIOIIUX
CKBaXXUH, 060pyAoBaHHBIX YIIT'H. B pamMkax 310
MPOrPpaMMBbl 6bLIA 3AKYIIEHA MOACPHU3UPOBAHHAS
cnenuranpHasa yctanoska MK10T 1 BHEIpEHA TEXHOJIOTUS
PEMOHTA CKBA>KUH KOITIOOMHT'OBBIM OOOPYIOBAHHUEM

10 MEXXTPYOHOMY IPOCTPAHCTBY 6€3 INTYIIECHUS U
noabema THO. OO0 «KoinTio6uHT-CepBUC» C TOMOIIBIO
ycTaHOBKM MK20T u cneriuasibHO pa3paboTaHHOI'O
PACTBOPUTEA YIAJIOCh BBECTH B SKCILIYATAIIUIO CKBAXKUHY,
0€3/IEICTBOBABIIYIO B TEYUCHUE IBA/LIATU JIET, 4

OO0O «TatHe(PTB-AKTIOOUHCKPeMCEPBUC> C TOMOMIBIO
ycTaHOBKM MK20T — mpoBecTH ¢ 6apKu pabOoThI IO
MEPEUKBUAALINN CKBAKUHBI, PACIIOIOKEHHON B
AKBATOPHUHU PEKU B 30HE MOATOIIEHN . KOHEYHO, CAMBIMH
BOCTPEOOBAHHBIMU OCTAIOTCSI HAUOOJIEE TIPOCTHIE
onepanuu: ouucTku HKT oT ACITIO 1 06padoTKu
NpU3a60MTHON 30HBI IIIACTA. TAKUX PEMOHTOB IPOBOASATCS
TBICAYH U ThICAYU. HO MHOTA 1 OHU CTAHOBATCA
yHUKaJIbHBIMU. Cienuaarctam OO0 urerpa-CepBUchl»
OHAK/IbI [IPUIIJIOCH 3aKAHYUBATh IIPOMBIBKY CKBA>KHMHBI
npu temneparype -42 °C. Haunnanu o6paboTKy

npu -27 °C, HO IOI'OAHbBIE YCJIOBUA N3MEHUINUCD, 4
TPEXIUIACTOBYIO CKBAXKUHY ITTy6HHOM ntopazaka 3000 M
HY>KHO OBbLJIO IOMBITh. 1 TI0/IH, 1 KOJITIOOMHI'OBAS
ycTaHoBKa MK20T BBIIIIA U3 3TOU 3KCTPEMAJIBHOM
CUTYALIH NOOEAUTEIISIMHU.

B Hacrosmee Bpemst Ha cermeHT TKPC B o61iem o6'beme
CEPBUCHBIX YCJIYT IIPUXOAUTCS 25%. PBIHOK HEPTETa30BOIO
CEPBUCA IEMOHCTPHUPOBAT yCTOUYUBBIN pOCT (22,0-24,5%
¢ 2002 1o 2008 rox), ¥ OAHOU N3 IPUYMNH ITOI'O POCTA
OBLJIO U3MEHEHUE ITOPTQEIS YCIYT, B KOTOPBIH CTAJIN BCE
HIUPE BKJIIOYATHCA KOJITIOOMHIOBBIE TEXHOJIOTHH.

OIHAKO ITPOJBUKEHHUE IIPOTIPECCUBHBIX TEXHOIOTUHA
He@TEra3zoBoro CEPBUCA XOTs U ObLJIIO HEU3MEHHO
MMOCTYIATEIBHBIM, CKOPDOCTD 3TOTI'O INIPOABHUKEHUA
B [IOCJIEZJHUE F'OAI-TIOJITOPA HECKOJIBKO 3AME/IJINIIACD.
MupoBOI 9KOHOMUYECKUU KPHU3UC, CIIEACTBUEM
KOTOPOT'O ABMJIOCh CHAYAJIA 3HAYMTEILHOE ITA/ICHUE, 4
34TE€M HEIIPOTHO3UPYEMBIE (XOTA U C ITOJOKHUTEITBHBIM
IIPUPOCTOM) KOJICOAHUS LIEH HA HE(PTH U I'a3, IIPUBEIL
K 3aMEJIEHUIO TEMIIOB POCTA HE(PTETA30BOI'O CEPBUCA.

B 3anaguoit Cubupy, KIo4eBOM HE(PTETa30100bIBAIOIIEM
peruone Poccun, TEMITBI JOOBIYM COKPAIAINCD 1BA
MOCJIEAHUX r'oja noapss. B 2008 roxy CHUKEHUE COCTABUIIO
1,2%, a B 2009 ronpy — yxe 2,5%.

CHMKEHUE TOOBIYM B CTAPBIX PETMOHAX B 3HAYUTEIIbHON
Mepe KOMITIEHCUPOBAJIOCh BBEZICHUEM B IKCIITYATAIIHIO
HOBBIX MECTOPOXIECHUN: BaHKOpCKOro (PocHE(]THIO),

coiled-tubing-conveyed inflatable packers.

ANK Bashneft experts working for the service units

of the company were the first to use coiled tubing for
lifting a fluid column from the bottom hole for gas influx
stimulation. Before the well treatment the gas flow
rate amounted to 141,000-212,000 ft*/day, increasing
afterwards up to 424,000 ft*>/day. Moreover, Bashneft
has developed and implemented an integrated program
of coiled tubing activities at producing rod-pumped
well stock. The program involved acquiring updated
special CT unit MK10T and putting into practice the
well workover procedure with coiled tubing equipment
working in the annular space without well killing

and pulling out the downhole pump equipment.
Coiled Tubing Service used MK20T unit and special-
purpose solvent in order to bring into production a
well which had been inactive for two decades, while
Tatneft-AktubinskRemServis managed to perform
well re-abandonment off the barge using MK20T

unit and operating in the waterlogged area of a river
basin. Of course, common operations are the most
popular, including the removal of asphalt, resin and
paraffin deposits from the tubing string and formation
bottom hole treatment. Such operations number

in the thousands. However, even they may become
unique. Experts working at Integra-Services had once
to complete well flushing at -44 °F. The treatment was
started at -17 °F but, the weather conditions having
changed, they were to continue

with the triple-completion well about 9,843 ft deep.
The emergency situation made neither people,

nor MK20T unit fail.

Today the well servicing and workover segment
accounts for 25% of the total services volume. The oil and
gas services market shows sustained growth (22.0-24.5%
per year from 2002 through 2008), one of the reasons for
such growth being modification of the services portfolio
expanded by means of coiled tubing technologies.

At the same time, although the progress of cutting-
edge technologies has been permanent, its pace slowed
down a little over the recent twelve-eighteen months.
The global economic crisis resulting in a sharp drop of
oil and gas prices and their subsequent unpredictable
(though causing price increase) fluctuations made the
rate of oil and gas services expansion fall.

In Western Siberia, the core Russian oil and gas
producing region, the rate of production kept decreasing
over the recent two years. In 2008 the rate reduction was
1.2%,in 2009 — as much as 2.5%.

The production decline in long-known regions was
compensated to a considerable extent by putting into
operation new fields, including Vankorskoye field
(developed by Rosneft), Timan-Pechora field (developed
by Lukoil), Talakansk group of fields (developed by
Surgutneftegas), Verkhnechonsk field (developed
by TNK-BP), as well as full-scale development of
Sakhalin and its offshore areas. However, inadequate }
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IEPCHEKTUBDI

Tuman-TTedyopsl (JIykoriiom), TamakaHCKOU I'PYTIIbI infrastructure of Eastern Siberia and Far East regions may
(Cypryrredrerazom), Bepxueuonckoro (THK-BP), a have an adverse impact on the rate of oil and gas services
TAKXKE MHTEHCUBHOI'O OCBOEHM CaXaJIMHA U €70 MeIb(a. growth in foreseeable future.
OnHAKO HEJOCTATOYHAS PA3BUTOCTD HH(PPACTPYKTYPHI B In 2008 the total amount of well servicing and
Bocrounor Cubupu 1 Ha JJanbHeM BOCTOKE ClTOCOOHA B workover activities performed in Russia was reduced
0603pHUMOM OYAYIIEM CYHIECTBEHHO OTPAHUYHUTD TEMIIBI by 5.5%.In 2009 the reduction rate grew to 6% or 129.8
Pa3BUTHS HEPTETA30CEPBUCA B ITUX PETUOHAX. thousand operations in absolute terms. With the number

B 2008 rony B iesiom o Poccuu Ha 5,5% COKPaTHIOCHh of well servicing operations decreasing the share of
KOJIMYECTBO ONEPALIUI ITO TEKYIIEMY M KATTUTATIbHOMY well workover activities, including those using coiled
PEMOHTY CKBaXHUH. B 2009 rosy COKpameHue COCTaBUIO tubing technologies, kept growing over the last year due
6% — 1o 129,8 THIC. OrIepariuii B aGCOMIOTHOM BBIPAXKCHHUH. to the growth of customer demand for the operations
Ha pone ymenbItieHns yncia TeKynux peMoHToB joist KPC,  of ever increasing complexity. Meanwhile, the average
B TOM YUCJIE C UCTIOIB30BAHUEM KOJITIOOUHT4, B IIPOIIIOM duration time for well workover decreased in 2009 to
TOAY IPOJIOJIKAJIA PACTH BBUY YBETMYEHU A TOTPEOHOCTEN 302.7 hours, with a total amount of well workover crew
3aK434YUKOB BO BCE 60JIEE CIIOKHBIX ONepaiuax. [Ipu aTom hours being reduced to 10.3 million hours. The operating
cpenHssa npoao/KuTeNbHOCTE KPC B 2009 rofy CHU3HUIACH rate of well workover crews grew last year up to 23.8
J10 302,7 9aCcoB, 2 O0IIee KOIMYIECTBO 6purajo-yacos KPC — workover operations per crew. These figures seem to
110 10,3 MJIH 4acoB. 3arpy3ka MomiHocTel y 6puraj; KPC have been conditioned by the introduction of advanced
BBIPOCJIA B IPOIILJIOM I'OAly 10 23,8 KAITUTAJIbHBIX PEMOHTOB technologies.
Ha OfHY 6pHUraay. lyMaeTcs, 4To 3TH IOKA3aTEIN CMOITIH Our previous issue (No32) provided an exhaustive
MOABUTBHCS HE 6€3 BHEIPEHM A ITPOTPECCUBHBIX TEXHOIOTUN. summary of case histories related to coiled tubing

B nponiom (Ne32) BEIITYCKE HAIIETO Ky PHAJIA ObLIT technologies applied in the abnormal conditions of the
OonyOIMKOBAH OOIIUPHBII MATEPUATL, OOOOIIAION UL Vankorskoye field. According to the authors, the scope of
OIIBIT IPUMEHEHNS KOJITIOOMHI'A B OCJIO;KHEHHBIX abnormal conditions is much more than just engineering
YCIOBUAX BAHKOPCKOT'O MECTOPOXKAECHUA. ABTOPBI K problems,; it is rather the problems of operational
OCJIO’KHEHHBIM YCJIOBUSIM OTHOCAT HE TOJIBKO U HE functionality and, first of all, lack of communications:
CTOJBKO IPOHJIEMBI THXKEHEPHBIE, CKOIIBKO ITPOOJIEMBI alimited number of all-season roads and unpredictable
IKCILIYATALIMOHHBIE, IPEXK/IE BCEI'O OTPAHUYCHHOCTD B “behavior” of winter roads serviceable at subzero
KOMMYHHKAIIUAX: HEJJOCTATOK JOPOT, KOTOPBIMU MOXKHO temperatures only. At any other time cargo delivery is to
OBLIO GBI TOJIB30BATHCA KPYIVIBIA I'OJl, U HENIPEICKA3yeEMOE be carried out by helicopters or barges, if there are rivers
IOBECHUE» 3MMHHUKOB, IPUT'OJJHBIX K SKCILIYATAIIIH nearby. The authors also point out that transportation of
TOJIBKO IPY MUHYCOBBIX TEMIIEPATYPAX. BO BCE OCTAIbHbBIE coiled tubing reels to the Vankorskoye field can only be

TIEPHO/IBI JJIS1 IOCTABKU I'PY30B
NPUXOJUTCA IIPUOETATD K
BEPTOJIETAM WJIN, TAM ITiE

€CTb PEKH, 6apKaM. ABTOPEI
CTATBbU OTMEYAIOT TAKXKE, 4YTO
TPAHCIIOPTHPOBKA 6aPA6AHOB C
T'UOKOU TPyOOIi K BAHKOpCKOMY
MECTOPOK/ICHHIO SIBIISICTCS
PEHTA6ENBHOM, TOJIBKO €CJIN

The present-day oil and gas services stand for high-performance
equipment, advanced technologies and qualified staff. Companies

OCYIIECTRIISITE €€ 10 BUMHHIKY. which comprise all of these will see the highest customer demand.
MOKHO IIPEANIONIOKUTD, UTO
AKCIUTYATAITUOHHBIE IIPOGIEMBI AHAJIOTUYHBI JJI BCEX cost-effective if carried out by winter roads.
HOBBIX PETMOHOB HeTerazofoosran. IToaTomy gaxe Presumably, all new oil and gas producing regions face
TIPY CAMOM YCTIEIITHOM UX OCBOCHHHU CTAPBIE PEI'MOHBI HE the same operational problems. That is why, however
YTPATSAT CBOEI'O 3HAYEHU . PA3BUTAsI CETH IOPOT U APYTUX successful their development may be, old regions will
WH>KEHEPHBIX KOMMYHHKAITHUH, YIOTHBIE TOPO/IA U TTIOCEJIKU never fall into the shade. The extensive road network
HEPTIHUKOB U 'A30BUKOB, TIOCTPOEHHBIE BCEM MHUPOM BO and engineering services, cities and towns of oil and gas
BpeMeHa CoBeTcKoro Coro3a — BCA 3Ta UHPPACTPYKTYPa workers once built by the Soviet Union and comfortable
3KOHOMUYECKHU OTIPABABIBACT COXPAHEHHUE B IKCIITYATAIINNU to live in — this infrastructure makes keeping the old
CTaporo (hoH/1a CKBAXKUH, TEM OOJIEE B YCIOBHIX POCTA IIEH well stock in service economically feasible, especially
HAa YepHOE 30710TO. [IpOTrHO3HI 3/16Ch OOHAEKUBAIOIIHIE. with the oil price growing. The related forecasts sound
CHenMaINCTBL IPEATIOIATAIOT, YTO YKE B CIIEAYIOIEM I'OAY encouraging. According to expert opinion, world oil
MHPOBBIE IIEHBI Ha HEPTh MOT'YT TOO6UTH OTMETKY B 100 prices may break through the $100-a-barrel barrier as
Jlon1./6app. IOKOMOTUBOM pocCTa cTaHeT Kuraii, skoHoMuka  early as next year. The stimulus for growth will come
KOTOPOTO NPOJOIKAET HAOUPATh 060POTHL ECiiu 3t from China with its economic life spinning up. If these

8 Ne4-5 (033) Centa6ps / September 2010



MIPOTHO3BI ONPABJAIOTCS,
poccuiickre HePTIHUKHU
MOJIy4aT JOMIOTHUTEIbHbBIC
Jnoxobl PocT HeTAHBIX
KOTUPOBOK ITOBJIEYET 34
CO60I1 yBETMYEHHE CITPOCA
HAa YIVIEBOJIOPOAHOE CBIPKE,
4TO, B CBOIO OUEPE/D,
OyAET CTUMYIUPOBATH
pas3BUTHE BCEHM HE(PTErA30BOU OTPACIU. B 3TUX YCIOBUAX
HEMMHYEMO 3HAYUTEIBHOE MOBBIIIEHUE CITPOCA HA
HEPTEra30CEPBUCHBIE YCITYTU, HA KAYECTBEHHBIN PEMOHT
CKBAXXUH, ITIOCKOJIBKY OH CIIOCOOEH aBATh OBICTPYIO
OT/1a4y: BEIb 3aHUMAThCA PA3BEIKONM U OYyPEHUEM HAMHOTO
XJIONOTHEE U AOPOXeE! [OPa3I0o JIOr'MYHEE U IETIEBIIE
YBEJTUYHUBATD JOOBIUY 34 CYET KAYECTBEHHOTO CEPBUCA.
TengeHI A IPOCMATPUBAETCA OTYETIIUBO, OHAKO IIPH
MOJOOHOM XO/I€ PACCYKACHUI HEPEAKO YITYCKAETCS
KaKOE€-HHOYAB «HO». B JAHHOM CITy4ae KJIIOYEBOE CJIOBO —
«Ka4ECTBEHHOT'0». COBPEMEHHBIA HE(PTETA30BbIA
CEPBUC — 3TO BBICOKOIIPOJYKTUBHOE OOOPYJOBAHHUE,
MPOrPECCUBHBIE TEXHOJIIOTUU U OOYYEHHBIE KA/IPbL
Haunbomee BOCTPEOOBAHBI 3aKA34UKAMU OYIyT TE
KOMITAHUH, KOTOPBIE BCEMU 3TUMH COCTABJIAIOIIUMHI
06J1a/1aI0T. A TOT, KTO IIPUBBLIK PA6OTATH ITO CTAPUHKE U
MaJo 3260TUTHCSA OO UHTEIEKTYAIIbBHOU COCTABIIAIOMEN
NPEJOCTABIIAEMBIX YCJIYT B 00 OCHAIEHUN
COOTBETCTBYIOIMIUM OOOPYAOBAHUEM, B YCIIOBUAX
HEN30EKHOIO POCTA CIIPOCA HA BHICOKOTEXHOJIOTUYHBIE
OINEPAIUH BIIOJIHE MOYKET CBOIO JIOJIIO PBIHKA IIOTEPATh.
VIMEHHO BHEAIPEHNE HOBBIX TEXHOJIOI'UI Ha 6a3€
TUOKUX TPYO ¥ CUCTEM HAIIPABJIEHHOTO OYPEHUA —
rapaHTHs YCTOMYUBOI'O PA3BUTHS CEPBUCHBIX KOMITAHWH,
KOHKYDPEHIIHA MEXK/TY KOTOPBIMU OYJIET YCUJIMBATBCA.
B 3THX yCI0BHAX, COITTACHO ITPOTHO3aM, 6yIET PACTU
MONYJIAPHOCTD 3aPE3KU OOKOBBIX CTBOJIOB (35C). PRIHOK
3BC yBEMMYUTCA 32 OIMKANUIINE MIATH JIET OOJIEE YEM B TPU
paza: ¢ $466 mia B 2009 roxy 10 $1,3 Mmuipa B
2015 ropy, KOryia rof0BOE YHCJIO OIEPALIUI MOXKET
COCTAaBUTB O0JIEE 2,5 THIC. AKTYAJIbHBIM, OCOOEHHO /1151
HOBBIX CKBAXXUH, ocTaHeTcs ['PIT. OyeHns xopomue
IIEPCIIEKTUBBI Y ONIEPAITHI IO OIITUMHU3AITUU PEKIMOB,
Y PAa3HOOOPA3HBIX BO3ZCHCTBUI HA IPHU3A00MHYIO 30HY.
B cTapeIx peruoHax OyAeT HapacTaTb IOTPEOHOCTD B
PEMOHTHO-U30JISIIIMOHHBIX paboTax. OXKu/1aeTCs 6ypPHBIN
(c 36 TBIC. B 2009 TOAY 110 56 THIC. B 2015 rozy) pocT
Oleparuii 1o HEMEHTHPOBAHUIO, OCOOEHHO I10
nemenTuposanuio rnpu KPC. PeiHOK TKPC k 2015 roay
TOYKE BHAYUTEIIBHO BBIPACTET — /10 $5,6 MIIP/I.
Hedrerasosblil CEPBUC CTAHOBUTCS
BBICOKOTEXHOJIOI'MYHOM OTPACbio. [IoTpe6HOCTD
B BBICOKOIIPOJYKTUBHOM OOOPY/ZIOBAHUH,
KBJIM(PUIIMPOBAHHOM IIEPCOHAIE U ONEPEKAIOIMMNX
3HAHUAX O HOBBIX TEXHOJIOTUSX HEYKJIOHHO HAPACTACT.
DTO IOHUMAIOT U 3aKA3YUKH, U OJPITINKY, 1
IIPOU3BOINTENIN OOOPYAOBAHMS. 3HAYUT, Y YEPHOT'O
30JI0TA CBET/IbIE IEPCIEKTUBEL

CornacHo NporHo3am, OyaeT pacTu NonynspHOCTb 3ape3kn BOKOBbIX
ctBonoB (36C). PbiHok 36C yBennumTcs 3a bnvxkanwme nsatb net
Gonee yem B Tpu pasa: c $466 mnH B 2009 roay oo $1,3 mnpa.

forecasts prove accurate, Russian oil workers will see
additional revenues. Growth of oil price quotations will
result in the increase in demand for raw hydrocarbons,
which, in its turn, will stimulate the oil and gas industry
development. These circumstances will inevitably
involve a greater demand for oil and gas services and
quality well workover operations which are more
efficient as compared to the challenges and expenses of
exploration and well drilling. It is much more reasonable
and cheaper to increase production by means of quality
services.

The tendency is quite obvious, though such reasoning
often misses out some “buts”. In our case the key word is
“quality”. The present-day oil and gas services stand for
high-performance equipment, advanced technologies
and qualified staff. Companies which comprise all of
these will see the highest customer demand. While
those accustomed to tread the same old way without
giving much care to the knowledge-based component
of the services provided and the necessity of the relevant
equipment may well lose their market share if they keep
ignoring the inevitable growth in the demand for high
technologies.

The introduction of new technologies based on coiled
tubing and directional drilling will ensure sustained
development of service companies in the conditions of
increasing competition. Sidetracking is forecast to grow
in popularity. Sidetracking market is expected to expand
three times and more over the nearest five years: from
$466 million in 2009 to $1.3 billion in 2015 when the
number of operations will amount to 2,500. Hydraulic
fracturing will remain in demand, especially for new
wells. Process optimization procedures and various
bottomhole zone treatment activities have encouraging
prospects, too. Long-developed regions will require
more remedial cementing operations. The volume of
well cementing jobs, particularly those connected with
well workover, is expected to increase rapidly (from
36,000 in 2009 to 56,000 in 2015). Well servicing and
workover market will also grow considerably by 2015
amounting to $5.6 billion.

Oil and gas services are turning into a high-technology
industry. The demand for high-performance equipment,
qualified staff and advanced knowledge about new
technologies is growing steadily. All of the customers,
contractors and equipment manufacturers see the
tendency clearly, which means that the black gold has
nothing but rosy prospects.
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Global Tubing:
CO3/1aBas KAYeCTBO

Global Tubing: Creating Value

| JOWN CENTERZ

B pybpuxe 4 ocmo nomepa»
soicmynaem Pobepm baru,
npeoceoamesib co8ema OUPeKmopos
U 21ABHBLLL UCTIOJIHUME IbHBLLL
oupexmop xomnaruu Global Tubing.

Bpems xkoatro6unra: I'H BaH4, KakoBa
crparerusa Bamel KOMIIAHHUH, B TOM
9HCJIE HA POCCHHFICKOM PBIHKE?

Po6epT Bany: Hamma crparerus mpocra —
MIPEAIATATD JIYYITNE TOBAPHI /115
KOJTIOOMHI'OBOI OTPACIHN C AKIIEHTOM
Ha HENIPEB3OMAEHHOE CEPBUCHOE
OOCIYKMBAHUE IOTPEOUTEIEU BO BCEM MUPE,
BKJItO4as Poccuto u gpyrue crpansl CHIL

BK: /I)Is1 KAKUX BHIOB pa0oT,
IYTABHBIM OOPa30M, HCIIOJIb3yeTCA
Bama npoaykuua B CHI'? Kro Bamm
OCHOBHEFI€E IIOTPEOHUTETH?

P.B.: B CHI' nama ru6kas tpy6a
HCTIOTB3YETCA B OCHOBHOM JIJI5T
KaIMMUTAJIBHOTO PEMOHTA CYIIECTBYIONTUX
HE(MPTAHBIX U FA30BbIX CKBAKHUH, 4 TAKKE
J7151 6YPEHUS M 3aKAaHIHUBAHUST HOBBIX
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C. Pooepm Banu nonyyuun
CImenerb Ma2ucmpa 1o
Oyx2ammepPcKom) oeny

6 yHusepcumeme Patic

681977 200y, cmeneHs
00KmMopa IOPUOUHECKUX HAYK
8 yHueepcuimeme XotoCmoHa
681994 200y.

IIpogpeccuonanvhan kapovepa:
1999-2004 — Input/Output,

Inc, npesuoerm u 21a6Hbill
UCNOJIHUMEILHBILL OUDEKINOP.
2004-2006 — Maverick Tube
Corporation, npeoceoamens
coeema oupexmopos, nPesuoeHn
U 271ABHBLLL UCHIOSIHUNEIbHbLILL
oupexmaop.

C 2007 200a pyKosooum
Komnarueti

Global Tubing (/leiimon, Texac).

B nacmosuwee epemsa maroice
ABNACINCA UIIeHOM COBeMdl
ouperxmopos xkomnaruti Olin
Corporation u Sub-One Technology.

C. Robert Bunch received a
B.A.in 1976 and a M.A. (accounting)
in 1977 from Rice Universit), and
J-D.in 1994 from the University

of Houston.

Career syponsis:

1999-2004 — Inpui/Output, Inc.,
President and Chief Operating
Officer.

2004—-2007 — Mawverick Tube
Corporation, Chairman, President
and Chief Executive Officer.

Myr. Bunich bas served as Chairman
and Cbz’e/fExecutz've Officer

of Globa Tubm‘? since 2007.

He also currently serves on the
boards of Olin Corporation and
Sub-One Technology.




ckBaxuH. Ha konen utossg 2010 roaa
HAMU [TOCTABJICHO 60J1ee 60 6apabaHOB
I'MOKOI TPYOBI AJ15 IIECTU KOMITAHU -
notpeéburenent B CHI

BK: Kak 6»1 Bl onipesexmin
BaskHeHrmue (hakTopsl,
no3sosiaromnue Global Tubing
YCIIEITHO KOHKYPHPOBATH C JPYTHMH
IPOHU3BOJHUTEIAMH I'HOKOH TPyOBI?

P.B.: Ha ycriex orpeaenseT
KOMILJICKCHBIH ITOAXO0/I, 0OECIICYNBAIOIIU I
JIy4IIee Ka9€CTBO /1T HAITUX
noTpeburesneit. Bo-nepBbIX, PE3yAbTAThI
MHOT'OCTYTIEHYATOI'O TECTUPOBAHUS
TOBOPSIT O TOM, YTO HAIlA THOKAs TPyOa
[IO/IBEPIACTCSI MEHBINIEMY YCTATTIOCTHOMY
M3HOCY IO CPABHEHUIO C AHAJIOT'AMHU.
MeHBIINH yCTAJIOCTHBINA M3HOC O3HAYAET
OOJIBIIIEE YHUCIIO CITYCKO-TIOTBEMHBIX
OIIepaIuii, 4 3TO ACHUCTBUTEIHHO I'OBOPUT
O BBICOKOM Ka49€CTBE. BO-BTOPBIX, MBI
MPeJ/IaraeM HENPEB30H/IEHHOT'O YPOBH S
CEPBUCHOE OOCITY KUBAHHE NTOTPEOUTENEN,
KOTOPOE BKJIIOYAET KOHCY/IBTAIUU
IO BEIOOPY 'HOKOI TPYOBL, JOCTABKY
MIPOAYKIIUH TOYHO B CPOK M TOTOBHOCTD
pemaTs 06bIe TPOOIEMbI, BO3HUKAIONINE
MIPY IKCIITYyaTAITAH.

BK: KakoBa ciermuukamums
npeajgaraeMo Bamu nmpogykunumn?
P.B.: MBI IpeI/1araéM CaMbId M POKUI
CHEKTP I'MOKOH TPYOBI B OTPACIN:
BHENTHUY AuaMeTp oT 19,05 1o 127 mm
(3/4-5 MIOMMOB), TOJIIIIUHA CTEHOK —
ot 2,032 110 8,56 mm (0,080—0,337 m1oitma).

BK: KaxOBBbI OCHOBHBIEC TEXHHYECKHE
TPYAHOCTH, C KOTOPBIMH Banru
IOTPEOHUTETH CTATKHBAIOTCA IIPH
AKCILTYATAIHH THOKOH TPYyObI B
CHI'? Kak Bel moMoraere ¢ HUMH
CIIPABIATHCA?

P.B.: TexHu4YeCcKHre CI0KHOCTHU CBI3aHbI
B OCHOBHOM C TPAaHCHOPTUPOBKOH
U KJIMMATUYECKUMU YCIIOBHUSAMU.

MBI UCIIOIB3YEM CIICITUATIBbHYIO
TEPMOYCAJOUYHYIO IIJIEHKY JJIS 3a1UTHI
HPOAYKLIUU BO BpEMA TPAHCIIOPTHUPOBKH,
4 TAKXKE AHTUKOPPO3HUITHBIE BEIIECTBA
OIITHUMAJIBHOI'O COCTABA. JIOJI>KEH
OTMETHUTD, YTO KAYECTBO CTAJIU, U3
KOTOPOU IPOU3BOANTCA HAIIA IIPOAYKIINA,
[O3BOJIAET AKCILIYATUPOBATD HAIILY
I'UOKYIO TPYOY AK€ IPU CAMBIX HU3KHUX
TEMIIEPATYPAX.

guest of the issue

Our guest of the issue today is

C. Robert Bunch, Chairman and
Chief Executive Olfficer of Global
Tubing, LLC.

Coiled Tubing Times: Mr. Bunch,
what is the strategy of you company,
including that in the Russian market?

Robert Bunch: Our strategy is simple —
provide the best coiled tubing products
together with superior customer service to all
of our clients around the world, including our
client base in Russia and other CIS countries.

CTT: What are the main types of jobs
your product is used for in the CIS? Who
are your main clients?

R.B.: Our products are used in the CIS
primarily for workovers of existing oil and
gas wells, as well as for the drilling and
completion of new wells. We have provided
over 60 strings of coiled tubing to 6 clients in
the CIS through July 31, 2010.

CTT: How would you define crucial
success factors that allow your
company to win the competitive
struggle?

R.B.: Our success depends on creating
value for our clients. We do this in many
ways. First, extensive testing demonstrates
that our products have longer fatigue life
than competitive products. This longer
fatigue life translates directly into more
trips, and therefore greater value, for our
clients. Second, superior customer service
is crucial. This ranges from assisting our
clients with string design, timely deliveries
and responsiveness to particular needs and
concerns.

CTT: What is the range of ODs and wall
thicknesses that you manufacture?

R.B.: Global Tubing offers the widest range
selection of coiled tubing in the industry.
Sizes range from 3/4-inch to 5-inch OD
with wall thicknesses ranging from 0.087
to 0.337 inches.

CTT: What are the main technical
challenges you face when providing
your services in the region? How do you
cope with them?

R.B.: Technical challenges unique to clients
in the FSU involve principally transportation
and climate. We use a special shrink wrap
to protect our product during transit. We
also take other measures, such as optimizing }
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BK: I''H baHy4, ITO2KaJIyHCTa, JalTE
CBOIO OIICHKY PBIHKA KOJITIOOHHT'OBOM
orpaciau B Poccuu. KakOBBI OCHOBHBIE
TE€HJECHIIUH €I'0 PA3BUTHA?

P.B.: HeCOMHEHHO, KOJITIOOUHTOBA
oTpacib B Poccuu paszsusaerca. Kak u B
JPYTUX PETMOHAX, THOKAA TPy6a HAXOAUT
BCE€ HOBOE IPUMEHECHUE, TIOSIBJISIIOTCS
TEXHOJIOTUH, TPEOYIOIINE UCTIOIb30BAHUSA

0oJI€€ AJIMHHBIX KOJIOHH THOKUX TPYO, TPYO

GOJIBIIIETO IUAMETPA U Beca. CIIEITUATUCTHI,
HCIIOIB3YIONIHE KONTIOOUHT B Poccun,

TCXHUYCCKHU I'PAMOTHBI 1 OIIbITHbI, UMCHHO

OHHU ABJIAIOTCA ABVXKYIIEN CUIOU JJIA
0oJee MUPOKOTO IPUMEHEHU ST HOBEUIIINX

MUPOBBIX KOJITIOOUHIOBBIX TEXHOJIOTUN. ©

corrosion inhibitors, to protect the product while
in transit to our clients. The steel properties of our
product enables it to operate well during the harsh
cold weather in Russia.

CTT: Mr. Bunch, please give your evaluation
of the coiled tubing market in Russia. What
would be the tendency of its development
in future?

R.B.: The coiled tubing market in Russia is
expanding. As in the rest of the world, coiled tubing
is being used for a wider range of applications,
often requiring longer, larger and heavier tubing.
Russian coiled tubing operators are experienced,
sophisticated users who are leading the worldwide
trend towards greater use of coiled tubing. ®

Bragumup Mopo3, ZUPEKTOP
penapramenta THKT OOO
<AHTErpa-CEPBUCHI>:

C xommanmuert Global Tubing
OO0 HuTterpa — CepBUCH»
corpygHuyaer ¢ masa 2009 rozaa.

324 3TOT NEPHUOA HAMHU OBLIO
3aKa3aHO 60iee 20 6apadaHOB
I'HKT. 'mbxasa Tpy6a IpONU3BOACTBA
Global Tubing He ycTymnaer 1o
CBOMM XAPAKTEPUCTHUKAM TPyOAM
JPYTUX JIYYIINX IPOU3BOIUTENICH,
IIPOOGJIEM C MATEPHUAJIOM TPYOHI,

CO IIBOM 34 BpEMS IKCILIYyATAITUNA
HE BO3HUKAJIO. BIUAHUSA CypPOBBIX
YCJIOBUU (HU3KHUX TEMIIEPATYP) HA
norpeéburenbckue kayecrsa 'HKT
HE OOHAPYXKEHO.

OCHOBHBIM ITOCTaBIuKOM 'HKT mms
OO0 HuTterpa — CEpBUCHI>.

HAAC)KHA B 9KCIVIYATAITWUHU U BBIICPKUBACT

IIPOM3BOAUTECIIA HAITHM KOJIJICT AM.

Hama xomnanusa padorana ¢ THKT npaktuyeckn
Bcex npoussoauTenent (Global Tubing, Tenaris,
NOV Quality Tubing, eciin nMEIOTCA pyrue,

OHM MHE HEM3BECTHBHI), ¢ Global Tubing y Hac He
BO3HHKAJIO IPOOJIEM IO KAYECTBY. MBI BCcerna
HAXOJWJIN OOIITNI A3BIK ITO CPOKAM U3TOTOBJICHU S
n nocrasku. Komnanusa Global Tubing sBinseTcs

I'm6kas Tpyda nmponssoacTsa Global Tubing

OrOBOPEHHOE IPOU3BOAUTEIEM YHCIIO CITYCKO-
noabeMOB. Cpok ciyk6b61 THKT orpannduBaeTcs no
HAapaOOTKE B IIPOI'PAMMHOM KOMILIEKCE «Llepoepyc»
(Cerberus, NOV CTES), Tpy6a BEIBOSUTCS U3
IKCIUIYATAUN 10 PEKOMEHJAIIUU IPOTPAMMBL.

MEpI pEKOMEHAYEM IT'HOKYIO TPYOY JAHHOT'O

Vladimir Moroz, Director of
Coiled Tubing Department of
Integra Services Company:

Integra Services Company has
been in cooperation with Global
Tubing since May 2009. We have
purchased over 20 strings of
coiled tubing during this period of
time. Coiled Tubing manufactured
by Global Tubing is highly
competitive with the products
of the best CT manufacturers.

No problems regarding the
material of the tubing, welds
were encountered. There is no
influence of harsh environment
(cold temperatures) we have detected.

Our company has purchased coiled tubing of
all manufacturers (Global Tubing, Tenaris, NOV
Quality Tubing, if there are any other — they are
unfamiliar to me). With Global Tubing we are
always satisfied with the quality. We can always
find common language regarding the terms of
manufacture and shipment. Global Tubing is
the main supplier of coiled tubing for Integra
Services Company.

Coiled tubing of Global Tubing make is highly-
reliable in operations and it corresponds to the
RIH/POOH number set by the manufacturer.
We determine the fatigue life of coiled tubing
with the help of Cerberus software, the
tubing is taken out of service following the
recommendations of this program.

We would recommend coiled tubing
manufactured by Global Tubing to our
colleagues.
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MepenoBble TEXHONMOMUMN,
HenpeB30oUAEeHHbIUN cepBUC

KomnaHus Global Tubing pacnonaraet HoBbIMU
COBPEMEHHbIMU NMPOMBbILLIEHHBIMW MOLLHOCTAMU
NS NPOU3BOACTBA M 00CNY>XXMBAHUS TMOKNX
HKT. WraT Global Tubing ykomnnekToBaH
CaMbIMU KBaNNMULMPOBaHHLIMW B OTpacn
cneunanncTaMm, YTo No3BonsieT NPoABUraTb
nepepoBble TEXHONOMMN U HeMpPeB30ONAEHHbIN
CepBUC, CO3AaBas HOBble NoTpebuTenbckmne
LEHHOCTU, KOTOPbIMM NONb3yeTcs 31 KoMNaHus

B 10 cTpaHax mupa.

OpHoM 13 nepefoBbIX TEXHONOMNIM KOMAaHUU
Global Tubing siBnseTcs cuctema cBapku
COMpPOTMBIEHNEM C UCMOJIb30BaHNEM UHBepPTOpPaA
nepemMeHHOM YacToTbl. 3@ CHET NTIEKTPOHHOMN
obpaTHoM cBA3K U LUPPOBOI CUCTEMBI KOHTPONS
cMcTeMa NO3BOJIIET MNOJIyYaTb CBAPHbIE LWBbI
BblCOYaMllero Kayectsa, obnagatoLime BbICOKOMN
Ha[EXHOCTbIO N YCTAaNOCTHON CTOMKOCTLIO.

Hy>xeH N1 Bam KONTIOOMHT B Ka4eCTBe KOJIOHHbI
NS NpoBefeHUs PEMOHTa CKBaXXUWH WY Ans
KapoTaXHbIX paboT ¢ anekTpokabenem (e-line),
B KayecTBe OYpUNbHOM UKW CKOPOCTHOM
nogbeMHoOM KONOHHbI — koMnaHua Global Tubing
npepfaraeT WMPOKNIM CNEKTP NPOAYKLMN,
CNPOEKTUPOBAHHOW U U3rOTOBJIEHHOW COrNacHoO
KOHKpPeTHbIM TpebOoBaHMAM pacTyLero
ACCOPTUMEHTA NpUMeHeHUst TMOKMxX HKT.

Mpoun3BoacTBO rMbKMX TPyO WnpoYvanwero
JMana3oHa AMaMeTpOB U TOJILLMH CTEHOK C
NMOMOLLbIO HOBENLINX NMEPEROBbLIX TEXHONOMMI

B COYETAHMM C KOMMEKCHBIM 00CNYXUBaHNEM
3aKa34MKOB — 3TO TO, YTO NpeanaraeT KOMMNaHus
Global Tubing.

MoceTnte www.global-tubing.com
WUnn 3BoHUTE no TenedoHy +1-713-265-5000.

- =

_.pll"".'.':-‘" -:F.-

GLOBAT

TUBING
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MHHOBALIMOHHASA TEXHOJIOINA
UCNbITAHUA PASBELOYHbLIX
CKBAXXUH CNMOMOLLDbIO | TMBKON
TPYBbl KOJITOBUHIOBOWN YCTAHOBKM

10.B. CYXAYEB, A.B. KYCTBIIIEB, M.C. KOBAJIb, I.A. KYCTBIIIEB, OOO <TromeHHUHUrumporas»
U.V. SUKHACHEYV, A.V. KUSTYSHEYV, M.S. KOVAL, D.A. KUSTYSHEYV, OOO TymenNIIgiprogaz

anajHasg CUOHPD — ITTABHAS KJIA/I0BASI IPUPOAHBIX

UCKOITaeMbIX POccru, B TOM 4UC/IE IPUPOAHOIO I'a3a.

OCHOBHBIE 34IT14CHI YIVIEBOJOPOAOB COCPEAOTOUYEHBL
Ha YPEHTOMCKOM, 3aNIOIIPHOM, MeIBEXKbEM, SIMOYPrCKOM
U pAie JPYIUX MECTOPOXKACHUN. B HacTOAIIEE BpEMSA
OOJBIINMHCTBO U3 3TUX MECTOPOXKACHUN BCTYITHIIN
B 3aBEPILIAIONIYIO CTATUIO PA3PAOOTKH, KOTOPAS
XAPAKTEPU3YETCA OCIOKHEHHBIMHY YCIIOBUAMU, CBA3AHHBIMU
C HU3KHUMH IUIACTOBBIMU JABJIEHUAMU, BBICOKOM CTEIICHBIO
O6BOJJHEHHOCTH 1 Pa3PYIICHUEM ITPHU3A60MHON 30HbI
IUIACTA, U3HOCOM MOJ3EMHOI'O U YCTBEBOT'O OOOPYJOBAHUSL.

OCHOBHBIE IEPCIEKTUBBI JOOBIYH YITIEBOJOPOJHOTO ChIPbS
H4 MECTOPOXKJECHUAX 3arnaHON CHOUPH B HACTOSIIIIEE BPEMSI
CBSI3aHBI C Pa3pabOTKOI BOBAHEHKOBCKOT'O MECTOPOXKACHUSA
U rAa30KOHJICHCATHBIX 3asesxett HaapiM-TTyp-Ta30BCKOTrO
PErroOHa, Ha KOTOPBIX BEAETCSA CTPOUTENBCTBO IIOMCKOBO-
Pa3BEIOYHBIX U AKCIUTYATALMOHHBIX CKBAKHH. CJIOKHOE
I€OJIOT'MYECKOE CTPOECHME U HU3KAA IIPOHULIAEMOCTD
NPOAYKTHUBHBIX TOPU30OHTOB OOYCIOBIUBAIOT 3HAYUTEIbHbBIE
TPYAHOCTH HA 3aKJIIOYUTEIBHOM 3TAIlE CTPOUTEILCTBA
CKBAXUHBI — UCIIBITAHNUH (OCBOEHUN) OOBEKTOB.

Tax, BDEMEHHBIE 3aTPATHI HA IPOBEAECHUE BCET'O KOMIIEKCA
PaboT MO UCTIBITAHUIO OJHOT'O IKCILTYAaTAIITMOHHOTO OOBEKTA
AYMMOBCKHMX HJIM FOPCKUX OTIOKEHUU C AdHOMAJIBHO
BBICOKHMM IIJTACTOBBIM JiaBieHueM (ABI1/]), BKIIOYAIOMIETO
HOATrOTOBUTENBHO-3aKJIIOYUTENBHBIE PAOOTHIL, TEPHOPALIHIO,
MIPOMBICJIOBO-TEO(PUZNIECKUE UCCTIENOBAHUS, OCBOCHHE,
ra30J0MHAMUYECKYE Y I'A30KOHIEHCATHbIE UCCJIENOBAHUS,
MHTEHCU(PUKALUIO, INIYIIEHHE CKBAXXUHDI, yCTAHOBKY
LEMEHTHOI'O MOCTA, COCTABJIAIOT HA MECTOPOXKACHUAX
B cpepaeM ot 100,0 cyT 1o 200,5 CyT, IpruyeM
HETIPOU3BOAUTENBHOE BPEMA COCTABIAET OT 30 10 50% [1].

Hanpumep, Ha YpeHTroiickoMm, SIMOyprckoM u Cesepo-
CaMOyprckOM MECTOPOXIEHHUAX 34 Iteprog, 1997-1999 rt.
UCIHBITAHO 23 OOBEKTA, IIPH 3TOM IIPOU3BOJUTEIBHOEC BPEMS
UCIBITAHUA COCTAaBUIO 70,5 cyT (70,0% OT O611IETr0 BpEMEHNU
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estern Siberia is the main store of

Russia’s subsoil resources, including, of

course, natural gas. The main reserves
of hydrocarbons are concentrated at Urengoyskoe,
Zapolyarnoe, Medvezhje, Yamburgskoe and some
other fields. Most of these fields today have reached
final stage of development, which is characterized by
abnormal conditions connected with low formation
pressures, high level of water content and failure
of bottomhole formation zone (BFZ), as well as by
depreciation of downhole and wellhead equipment.

The main prospects of hydrocarbons production
at the fields of Western Siberia are now connected
with the development of Bovanenkovskoe field and
gas condensate fields of Nadim-Pur-Tazovskiy region,
at which exploration and development wells are
being built at the moment. Complex geology and low
permeability of production horizon cause considerable
difficulties at the final stage of well construction — well
testing (development).

Time expenditures connected with performing of all
set of testing operations at one production facility of
Achimov or Jurassic sediments with abnormally high
formation pressure (AHFP), including preliminary
and concluding work, perforation, well logging and
development, gas-dynamic and gas condensate
survey, well stimulation and Killing operations, cement
plug placing, average out at 100—200.5 days, with
unproductive time being between 30 and 50% [1].

For instance, during the period of 1997-1999 23
production facilities were tested at Urengoyskoe,
Yamburgskoe and Severo-Samburgskoe fields, with
productive time coming to 70.5 days (70.0% of the total
testing time), which was 2 times more than the value
standardized by the book of estimated time standards
(Figure 1).
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WUCIBITAHMA) U IIPEBBIIIAJIO B JIBA

pasa Bpems, HOPMHUPOBAHHOE

10 COOPHUKY CMETHBIX HOPM

BpeMEHU (PUCYHOK 1). 150
3a nepuog 2000—-2004 rT. Ha T

VYPEHTONCKOM, SIMOYPI'CKOM,

Cesepo-AmOyprckom, FOxxHO- 100

[TeciioBom, BOCTOYHO-MeiBEKbEM,

Cpenne-HagbiMcKoM U TOAXCKOM

200)

n
S

MECTOPOK/ICHUSX UCIIBITAHO 58 —
OO'BEKTOB C IIPOUZBOAUTCIIBHBIM -
BpeMeHeM 95,3 cyT (47,5% oT 0

OOIIEr0 BDEMEHH UCTIBITAHUA),
YTO TAKIKE IIPEBBINIAET
HOPMUPOBAHHOE BpEM
HCIIBITAHUH.

Productive time

ld data for 1997-1999

TIpoussooumensroe 6pems

| IFZpomblmoeue oannsle 3a 1997—1999 ze.
Te:

1]

Obuyee spems
Total time

Henpouseooumenwvroe pems
Non-productive time

IIpomwicnossie darruie 3a 2000-2004 2z.
Field data for 2000-2004

B 2005-2007 r'T. UCIBITAHO
42 06'beKTa HA YPEHTOCKOM,
AMO6yprcrkoMm, 3anonsapHOM,
ITecitoBoM, Ta30BCKOM, D/ICHICKOM

IIpomsicnossie Oannoie 3a 2005-2007 ze.
Field data for 2005-2007

Pucynox 1 — Cpednue 3ampamui 8P emenu Ha ucnbvlmanue 00H0Z0 00seKma

8 pa3eedounslx ckeancunax c ABIL/I 3a nepuodst ¢ 1997 no 2007 z2.

Figure 1 - Average time expenditures connected with one production {acility

testing in exploration wells with AHFP during the period of 1997-200

1 beperoBoM MeCTOPOK/ACHUAX
C BPEMEHEM HUCTIBITAHUS,
MIPEBBINIAIONTIM HOPMUPOBAHHOE BPEMSL

BosbIIMe BpEMEHHBIE 3aTPATHI B IPOIECCE UCTIBITAHUSA
IKCIUTYATAIIMOHHBIX O6'bEKTOB CBSI3aHBI C Iepdopariueit
MPOAYKTUBHOTIO IIJIACTA HA PEIIPECCHUU O€3 3AMEHBI
TEXHOJIOTUYECKOM JKMJIKOCTU HA CIIEITUATIBHYIO
JKMJIKOCTb, C PA3PYIIEHUEM IIEMEHTHOI'O KOJIbI]A TPU
nepgopalim, C BO3HUKHOBEHHEM Pa3IMYHOIO po/ia
OCJIOKHEHUH (THPATOOOPA30BAHUEM, KOJIBMATAITUCH,
BBIHOCOM O6JIOMKOB 'OPHOM IOPO/IbI), C HECOOIOIECHUEM
MOCTIEA0BATEIbHOCTH IIPOBEACHUS TEXHOIOTUUECKUX
onepanuii, HApyIaromuX IIABHBINA TYCK CKBAXKUHBI,
YXYAUAIONNX (PUIBTPAIMOHHBIE XAPAKTEPUCTUKHU
MNPOAYKTUBHBIX IJIACTOB, YBEJIMYUBAIONIUX BPEMS HA BbI3OB
MIPUTOKA U TPEOGYIOUUX NPOBEICHUS JOTIOTHUTEIBHBIX
PaboT O CHMIKEHUIO YPOBHS CKBAKMHHOM XKUJIKOCTH,
nep@opai U HHTEHCU(PUIIUPYIOIINX O6pabOTOK
NPU3a60HHOI 30HBL

B ycnoBUAX pa3BeKU [NTYOOKO3AJIETAIONUX TOPU3OHTOB
OCBOEHHBIX MECTOPOXK/ICHUI, UMEIOIIUX XOPOIIO PA3BUTYIO
UHPPACTPYKTYPY U HIUPOKYIO CETh ABTOAOPOT, OAHUM U3
HAIPAaBJICHUN CHUKEHUS BDEMEHHBIX M MATEPUAIBHBIX
3aTPAT HA UCIIBITAHUE U OCBOCHUE PA3BENOUYHBIX CKBAXKUH
HaPsA/Y C COBEPIIEHCTBOBAHUEM TEXHOJIOT U SABJISETCS
UCHBITAHHE OOBEKTOB C IOMOMIBIO KOMTIOOMHI'OBBIX
YCTAHOBOK [2]. [IpMEHEHHNE KONTIOOMHTOBBIX YCTAHOBOK
TO3BOJISIET TPOBOAUTD UCTIBITAHUS CKBAXKUH 6€3
UCIOJIb30BAHN HACOCHO-KOMITPECCOPHBIX TPYO, YTO,
B CBOIO O4€EPE/Ib, TO3BOISAET YMEHBITUTD JUAMETP
IKCILIYATALMOHHOU KOJIOHHBI PA3BEIOYHOM CKBAKUHDL

Peanuzanus 3To MHHOBAITMOHHOM TEXHOJIOI'UU
OCYIIECTBIIAETCA CJIEAYIOMUM 06pa3oM. [Ipy UCIBITAHUH
Pa3BENOYHON CKBAXKUHBI IEP(POPHUPYIOT OOCATHYIO
KOJIOHHY, YCTAHABJIMBAIOT (POHTAHHYIO APMATYPY, CITyCKAIOT
ru6kyio Tpyoy (I'T) 7o BEpXHUX OTBEPCTUI HHTEPBATIA

Fifty-eight production facilities were tested at
Urengoyskoe, Yamburgskoe, Severo-Yamburgskoe,
Uzhno-Pescovoe, Vostochno-Medvezhje, Sredne-
Nadimskoe and Toyahskoe fields during the period
of 2000-2004, with productive time being 95.3 days
(47.5% of the total testing time). It was also more than
the standardized testing time.

During the years of 2005-2007 42 production
facilities were tested at Urengoyskoe, Yamburgskoe,
Zapolyarnoe, Pescovoe, Tazovskoe, Edeyskoe and
Beregovoe fields. In this case the testing time was more
than the standardized testing time as well.

Considerable time expenditures during the
process of production facilities testing are coming
from overbalanced perforation of reservoir without
replacing of process fluid with the special one,
from cement sheath breakage during perforation,
occurrence of various problems (formation of hydrates,
mud fill and rock debris return). They are also caused
by improper sequence of technological operations that
break down a smooth process of bringing well into
production, decrease formation flow characteristics,
increase time for production stimulation. All this
results in additional operations aimed at decreasing
the level of borehole fluid, perforation operations and
stimulation treatments of BFZ.

Under conditions of deep horizons of mature fields,
which have well-developed infrastructure and a good
roadnet, one of the main directions of decreasing
time expenditures and material costs for testing
and development of exploration wells along with
technological improvements is well testing with the
use of coiled tubing units [2]. Application of coiled
tubing units allows well testing with no need of tubing,
which, in its turn, allows decreasing the diameter of

II LU, 3aMEHST XHOJIOTHUY 15071 BOP BOJIOM exploration well production string.
epdopa 3AMEHSIOT TEXHOJIOTUYECK ACTBOP BOJIO lorat 11 duct t
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U BOAY — HE(PTHIO. ITpH HEOO6XOAMMOCTH CHUXKAIOT YPOBEHD
CKBXKUHHOU KUJIKOCTH, HOAHUMAIOT I'T, BBI3BIBAIOT IPUTOK,
OTPabATBIBAIOT CKBAXKUHY HA (PAKEJI IO CTAOMIN3ALIUU
YCTBEBBIX TAPAMETPOB, CITYCKAIOT IPUOOPHI LIS 3aMeEpPa
IUTACTOBOTO JABJIEHUS U TEMIIEPATYPBL, 3ATTUCHIBAIOT
KPUBYIO BOCCTAHOBIeHUA JaBneHus (KB/), orébupaior
INIYOMHHBIE U yCThEBBIE TPOOBI INIACTOBOTO (himronad. ITocne
4Eero BHOBb CIYCKAIOT ['T, ITyImaT CKBasKMHY TEXHUYECKOU
BOJIOU C TTIOCJIEAYIOMIEN 3aMEHOM BO/JIbI HA TEXHOJIOI'MYECKUHA
PaCcTBOD, YCTAHABIUBAIOT LIEMEHTHBIIN MOCT U IIEPEXOAAT HA
BBIIIEJIEXKAINI OOBEKT, KOTOPBIA UCCIEAYIOT AaHAJIOTHYHBIM
crnoco6oM. IToce UCTIBITAHUSA BCEX 3AIUIAHUPOBAHHBIX
OOBEKTOB CKBAXKUHY JIMKBUUPYIOT KAK BBITTOJTHHBIIIYIO
CBOE HA3HAYEHUE JIMOO OCTABJIAIOT AJISI UCIIOIb30BAHUSA IO
JPyroMy Ha3HAYEHUIO.

IMepdopa1iyiio NEPBOIo 3AIIAHUPOBAHHOI'O OOBEKTA
IPOBOJAT KYMYJIATHBHBIM IEP(HOPATOPOM, CITYCKAEMBIM B
CKBA>KMHY Ha KaoeJIe.

BBI3OB IPUTOKA OCYIIECTBIAIOT CHUKEHUEM
NPOTHUBOAABIEHH HA TIJIACT 3aMEHOHN OypPOBOI'O PACTBOPA HA
TEXHUYECKYIO BOAY, BOAY — Ha HE(PTD; IPU HEOOXOJUMOCTH —
CHMJKEHUEM YPOBHSA CKBAXXMHHOM JKUAKOCTH [3].

OTpabOTKY CKBAKUHBI ITIOCJIE BEI30BA IPHUTOKA
OCYHIECTBJISIIOT YePE3 (PAKEIBbHBIN OTBOJ, 10 CTAOMIN3AIUU
YCTBEBBIX ITAPAMETPOB, HO HE O0JIEE 72 YACOB.

lr'a3opHAMUYECKHUE UCCIIENOBAHMA IIPOBOAAT METOJOM
YCTAHOBUBIINXCS PEXKUMOB, [JIS1 9ETO CIIYCKAIOT B CKBAXUHY
IPpUOOPHI /111 3aMeEPA 3A00MHOI'O [JABJICHHUS U TEMIIEPATYPhI
M C UX IOMOIIBIO ITPOBOAAT 3ar1nch KB/,

XUMHYECKUN AaHAJIN3 IIJIACTOBOTO (PIIIOH/A IIPOBOASAT C
TIOMOIIIBIO ITTyOMHHBIX IPOOOOTOOPHUKOB ITyTEM OTOOPA
ITYOUHHBIX IIPOO ¥ CPABHEHUS UX C OTOOPAMH CKBAXKUHHOI
JKMJIKOCTH HA YCThE CKBAKHBL.

IIpuBenem npuMep BO3MOKHON PEAIN3ALINHN
MPEIIATAEMON TEXHOJIOI'MH HA KOHKPETHOM
MECTOPOXK/ICHUH.

B passeouHor ckBakHE Ha CeBepo-ITypOBCKOI
IUIOIA I IT1yOUHOI 2800 M, 06CakeHHOM 114 MM
IKCIVTYATAIMOHHOU KOJIOHHOM U 3ATI0OJTHEHHON
TEXHOJIOTUYECKUM PACTBOPOM (BOJHBIM PACTBOPOM
XJIOPH/IA HATPUA IJIOTHOCTBIO 1050 KI/M ), OIIpEEIEHDI K
HUCIIBITAHUIO 3 OO'bEKTA:

* IICPBBI OOBEKT BY | He(PTAHOH, PACIIONOKEH B MHTEPBAJIC

2685-2695 M, ru1acTOBOE AaBaeHue 26,3 MIla;

* BTOpOIt 06'beKT TT1,, HEPTAHOM, PACTIONONKEH B UHTEPBAJIC

2235-2250 M, mimacToBoe paiaecHue 21,9 MIla;

* TpeTuit 06beKT TTI, Ta30BbIl, PACIIONOKEH B UHTEPBAJIC

1865-1880 M, mmacTosoe gasienue 18,3 MITa.

Ilocie TOArOTOBKH CKBAXKUHBI K UCTIBITAHUIO ITPOBOAST
nep@opanuio IEPBOro OObEKTA KYMYIATHBHBIM
nep@dopaTopoOM AUAMETPOM 73 MM HaA KaO€JI€, HA YCThE
CKBA>KMHBI MOHTUPYIOT (DOHTAHHYIO APMATYPY U B CKBAXKHUHY
C IOMOIIBIO KOJATIOOMHI'OBOU YCTAaHOBKU M20 CITyCKaioT
I'T puameTpoM 44,5 MM 10 BEDXHUX OTBEPCTUI UHTEPBAIA
nepgopanum.

C LIEJIBIO CO3/[JaHUSA JENTPECCUN HA IIIACT 3AMEHSIOT
TEXHOJIOTMYECKUI PACTBOP B CKBAKMHE HA TEXHUYECKYIO
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This innovative technology includes the following
procedures. During the process of exploration well
testing the casing string is perforated, wellhead
equipment is installed, coiled tubing (CT) is lowered
to the level of upper perforations. After that the process
fluid is replaced with water, which is later replaced with
oil. If necessary, the level of borehole fluid is decreased,
CT is pulled out for production stimulation and flaring
the well untill the wellhead parameters are stabilized.
Downbhole tools are run into hole to measure
formation pressure and temperature, pressure build-
up (PBU) is recorded and both wellhead and deep
samples of formation fluid are taken. After that the CT
is lowered again, well is killed by process water with
subsequent change of water by processing medium
and then cement plug is placed. Upon completion of all
the stages an overlying facility is processed and tested
in the same manner. When testing of all scheduled
facilities is completed, the well is abandoned or starts
to be used for other purposes.

Perforation of the first scheduled facility is
performed using a wireline jet perforator.

Production stimulation is realized through
decreasing back pressure by replacing the drill mud
with process water, then water with oil. If necessary,
the level of borehole fluid can be dropped [3].

After production stimulation the well is flared till the
wellhead parameters are stabilized, but not longer than
for 72 hours.

Gas-dynamic survey is performed by withdrawal
testing. Downhole tools are lowered into the well to
measure bottomhole pressure and temperature, as well
as to record PBU.

Chemical analysis of formation fluid is carried
out with the help pf downhole sampler by means of
bottomhole samples withdrawal and their comparison
with wellhead fluid samples.

Let us show an example of possible realization of
proposed technology at the specific field.

Exploration well of Severo-Purovskoe field has a
depth of 9,190 ft, the diameter of its production casing
is 4.5-in. The well is filled with processing medium
(water solution of sodium salt, the density of which is
65.24 1bs/ft?) and has 3 facilities to test.

» the first facility BU, (oil) is situated in the interval
between 8,809 and 8,841 ft, formation pressure is
3,815 psi;

* the second facility TP, , (oil) is situated in the interval
between 7,333 and 7,382 ft, formation pressure is
3,176 psi;

* the third facility TP, (gas) is situated in the interval
between 6,119 and 6,168 ft, formation pressure is
2,654 psi;

After preparation work perforation of the first
facility using wireline jet perforator (2.87-in. diameter)
is performed and wellhead equipment is installed.
Then with the help of coiled tubing unit M20 the CT



BOJLY, 3ATEM — Ha ICTA3UPOBAHHYIO HE(PTDb IIJIOTHOCTHIO

850 Kr/M, 13 CKBA>KUHBI U3BJIEKAIOT I'T 11 OCYIIECTBISAIOT
TUTABHBIN BBI30B IPUTOKA U3 UCIIBITYEMOI'O OOBEKTA
(unacTa). ITocse noay4eHrus yCTOMYUBOro IMPUTOKA
CKBXXKUHY OTPA0aTBIBAIOT Yepe3 (PAKEIbHBIN OTBOJ HA
LITYLIEPAX IIPU JEIPECCUU A0 30% OT ILJIACTOBOI'O AABJICHUS.
[Tocne CTabIN3a i yCThEBBIX TAPAMETPOB (JABJICHUS

U TEMIIEPATYPBI) IPOBOAAT TUAPOTA30AUHAMUYECKHE
uccnenoBanud (IJHM) o6beKTa HA TPEX PEKMMAX C 3ATHUCHIO
KB/I 1 OTOGHPAIOT YCThEBBIE TPOOBLI HEPTU.

Jlanee B CKBaXXUHY 10 HHTEPBAJIA IEP(POPALTUU CITYCKAIOT
I'T 1 OCYMIECTBIIAIOT INIYHIEHUE CKBAXKUHBI TEXHUYECKON
BOJOU C TIOCJIEAYIOMIEN 3AMEHOI HA PACTBOP XJIOPUJA
HATPUA IJIOTHOCTBIO 1050 KI/M.

JJ1s1 U30JIALUY TEPBOTO OOBEKTA YCTAHABIHUBAIOT
LIEMEHTHBIA MOCT.

VYCTaHOBKY EMEHTHOI'O MOCTA HaJl TPOUCCJIEJOBAHHBIM
O6BEKTOM OCYIIECTBIIAIOT C TOMOIIBIO KOITIOOMHTOBOM
YCTAHOBKU. ITpU 3TOM LIEMEHTHBIN PACTBOP C
3aMEUINTENSMHU CXBATBIBAHNA U PEATEHTOM, ITOBBIIIAIOIINM
€r'0 TEKYUYECTB, 3aKa4nBaIoT yepe3 I'T [4]. O6br9HO
[IPUMEHSIIOT [IEMEHTHBIH PACTBOP IIOTHOCTHIO 1600
npouccnenosars 1650 kr/m? u BA3KoCThio 40—50 C.

TexXHOIOrus yCTAaHOBKH LIEMEHTHOT'O MOCTA 3aKJII0YAETCS
B cieaylomeM. Buauase B I'T 3akauunBaioT 6yepHyIo
SKUJIKOCTb, HATIPUMEP METaHOI, B o6beme 0,3-0,6 o6bema I'T,
3aTEM LIEMEHTHBIN PACTBOP B HEOOXOJANUMOM [ YCTAHOBKU
LIEMEHTHOI'O MOCTa OO'bEME C TPOJABINBAHUEM €TO B
CKBAKHHY ITOCJIEJJOBATEIBHO 3AKAYUBAECMBIMU OY(PEPHON
JKHJJKOCTBIO U TIPOJIABOYHBIM PACTBOPOM, HAIIPUMED,
3aKaYMBAHHEM BHAYAJIE MeTaHOIA B o6beMme 1,0-1,3
o6beMa I'T, 1 32T€M ra30BOI'0 KOHJIEHCATA B HEOOXOAUMOM
06'beME, HO HE 6071€€ BHYTPEHHETO 0O0beMa I'T, 10 MOMeHTA
0ocBOOOKIeHUA ['T OT LIEMEHTHOT'O PACTBOPA.

ITocne BeiaBnauBaHus U3 ['T IEMEHTHOIO pacTBOPA
OpUNOAHUMAIOT I'T Ha/l rOJIOBOM LIEMEHTHOT'O MOCTA U
OCTABJIAIOT CKBAXKUHY Ha 48 4aCOB — HA IIEPUOJ] OKUJAHUA
3arBepaeHus emenTa (O3LD).

IMocne O3L] cnyckaioT I'T 10 roy10BBI IIEMEHTHOT'O MOCTA
U IIPOBOZAT IPOBEPKY IEMEHTHOI'O MOCTA HA IIPOYHOCTDb U
T€PMETUYHOCTb.

ITo OKOHYaHUY UCTIIBITAHUI IEMEHTHOI'O MOCTA HA
MPOYHOCTBb U TEPMETUYHOCTD U3 CKBA’KUHBI U3BJIEKAIOT I'T.

Iocne n30aA1UH IPOUCCIEJOBAHHOIO
3KCIUTYATALIMOHHOI'O OO'BEKTA NIEPEXOAAT K UCTIBITAHUIO
BTOPOT'O OOBEKTA. AHAJIOTUYHBIM O6PA30M NEPHPOPUPYIOT
IKCIUTYATALIMOHHYIO KOJIOHHY KyMY/IATUBHBIM
nepdopaTopoM IUAMETPOM 73 MM, CITYCKAEMBIM Ha
KaobeJie nnn npucoeuHeHHbIM K I'T. ITocne nepdopanun
B CKBKUHY ciTycKatoT I'T nuameTpom 44,5 MM 10 BEpXHUX
OTBEPCTUN HHTEPBAJIA Iepdopariuu. C HEIbIO CO3/1aHUS
JETIPECCHUU HA IJTACT 3AMEHAIOT TEXHOJIOTUYECKUIT PACTBOD
B CKBA’KMHE Hd TEXHUYECKYIO BOJY Y1 BOLY —

HA4 JIETa3UPOBAHHYIO HEPTH IIJIOTHOCTHIO 850 KI/m?

U nnogHUMAIOT I'T. OCYIIEeCTBIIAIOT IIJIABHBIN BBI30B
MIPUTOKA YePeE3 (PAKETBHBIN OTBOJ, IIPU 3TOM HAOMIOAAIOT
HE3HAYUTEIbHDBIN NIEPEIUB HE(PTU B TEUEHUE 1 yacau

(1.75-in)) is lowered into well to the level of upper
perforations.

In order to create underbalanced conditions the
processing medium in the well is first replaced with
process water, then the process water is replaced with
dead oil (53.06 Ibs/ft® density). After that the CT is
pulled out of well and smooth production stimulation
of the tested facility (formation) is performed.

When a stable inflow is achieved the well is flared in
underbalanced conditions (borehole pressure is 30% of
the formation pressure). After the wellhead parameters
(pressure and temperature) are stabilized we perform
gas-hydrodynamic survey (GHDS) of the facility for

3 modes with taking PBU records and wellhead oil
samples.

Then the CT is lowered into the well up to
perforation interval and the well is killed with process
water, which is later replaced with water solution of
sodium salt (65.24 lbs/ft? density).

To seal the first facility we place a cement plug.

Placing of the cement plug above the already tested
facility is performed using coiled tubing unit. Cement
slurry with retarders and chemicals, which increase its
fluidity, is injected through the CT [4]. Usual density of
cement slurry is 99.8-103 Ibs/ft?, viscosity —

40-50 stokes.

The technology of cement plug placing consists
of the following operations. At the beginning spacer
fluid (for example, methanol) is injected into the CT
in the volume of 30—60% of the total CT volume. After
that the required amount of cement slurry is injected
into well and is sequentially displaced with spacer
fluid and mud-laden fluid. For instance, at first it can
be displaced with methanol, which is injected in the
volume of 100—-130% of the total CT volume, then
with gas condensate in the required volume, which,
however, must not exceed the total CT volume. The
displacement procedure should be terminated when
the level of cement slurry goes below the level of CT.

After cement slurry is displaced out of the CT the well
is left for 48 hours (waits on cement time).

Then the CT is lowered down to the top of cement
plug and the plug is tested for hardness and structural
integrity.

After testing is over the CT is pulled out of hole.

When the already tested production facility is
sealed, the crew switchs to the second one. In the
same manner production casing is perforated using
wireline or tubing-through jet perforator, which has
the diameter of 2.87-in. After perforation is complete
the CT (1.75-in. diameter) is lowered into the well to
the level of upper perforations. In order to create an
underbalanced state in the borehole the processing
medium is replaced with process water, water is
then replaced with dead oil (53.06 Ibs/ft® density)
and the CT is pulled out of hole. Smooth production

} stimulation is performed by flaring the well. For one }
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NPEKPaIeHUE NPUTOKA. CHUXKAIOT YPOBEHD B CKBAXKHHE
Ha 400 M. I 3Toro cnyckaior I'T Ha my6uny 400 M

U IIPOAIYBAIOT CKBAKMHY C IOMOMIBIO IEPEIBHKHON
a30THOU KoMIipeccopHo ctaniuu [TKCA-9/200. IToce
TOT'O KaK OTMEYAIOT YBEJIMUYEHUE TPUTOKA, yMEHBIIAIOT
MIPOU3BOAUTEIBHOCTD 3aKAYUBAHUS JKUJKOT'O 430TA U
KOHTPOJIUPYIOT HPUTOK. 3aTEM IPEKPAIIAIOT TOAATY

B CKBAKMHY I'A3000PA3HOI0 430T4, NOAHUMAIOT I'T 1
OTPabaTBIBAIOT CKBAKUHY. [TOC/IE BBIXO/1a HA YCTOHUYHBOE
(POHTAHHUPOBAHUE U CTAOWIN3AIIUH YCTHEBBIX [TAPAMETPOB
npoBoAAT IJITM BTOPOrO OO'bEKTA AaHAJIOTMYHO IIEPBOMY
OOBEKTY, C TOCJIEAVIOMINM ITTYIIEHUEM CKBAKUHBI 1
YCTAHOBKOH LIEMEHTHOT'O MOCTA HAJl IPOUCCJIEJOBAHHOM
OOBEKTOM.

Janee npousBoaaT pabOoThI IO NEPEXOAY K UCIIBITAHUIO
TPETBETO OO'BEKTA, €TI0 NEP(POPALTHIO U BEIZOB IIPUTOKA
OCYIIECTBJIAIOT AaHAJIOTUYHO PabOTAM Ha IIEPBOM U
BTOPOM OO'BEKTAX. ITpr OTpabOTKE OOBEKTA HAOMIOAAIOT
WHTEHCHUBHOE TUPATOOOPA30BAHUE U CHIKEHUE ICONTA
CKBA’KUHBL [IPUHUMAIOT PEMIEHUE O 3AKAYHMBAHNHU B
CKBA’KMHY MHI'HOUTOPA TUAPATOOOPA30BaHMA . 111 3TOTO
cnyckatoT I'T Ha iry6buHy 500 M U 3aKa4MBAIOT METAHOJI,
MPU 3TOM HAOMIOAAIOT CTAOMIN3ALUIO TAPAMETPOB PA6OTHI
CKBaXUHBL [TpoBoaaT [TV TpeTbhero O6bEKTa HA CEMU
PEXUMAX, IIPU STOM EPUOJUYECKH MTOAAIOT METAHOJI B
CKBaXMUHY 4yepe3 I'T, oTOUpaIoT MPOO6kI I'a3a ¥ OCYIIECTBIIAIOT
3anuck KB/,

Iloce CIbITaHUA 3ATUIAHUPOBAHHBIX OOBEKTOB
CKBA’KUHY JIMKBUHPYIOT KAK BEITIOJTHUBIIYIO CBOE
re€0JIOr'NYECKOE HA3HAYEHHE COITIACHO JAEUCTBYIOMIUM
HOPMATHUBHBIM JJOKYMEHTAM.

Ipepnaraemas TEXHONIOT YA UCTIBITAHUA PA3BEAOYHBIX
CKBA’KHH ITO3BOJIAET COKPATUTD IPOAOJIKUTEBHOCTD
UCIBITAHUA SKCILIYATALMOHHBIX OOBEKTOB, HA TTOPAIOK
CHU3UTD MATEPHUAJIbHBIE U BDEMEHHBIE 3ATPATHI HA
CTPOUTEJILCTBO U UCITBITAHUE PA3BEJOYHBIX CKBAJKHH.

OHa TaKKe MTO3BOJIAET YMEHBIIUTD TUAMETP PA3BEJOYHBIX
CKBA’KMH, YTO JJOIIOJTHUTEJIbHO COKPATUT BPEMA IIPOBEACHUA
ITOMCKOBO-PA3BENOYHBIX PA60OT HA MECTOPOXKICHUN.

JlaHHAas THHOBAIIMOHHAA TEXHOJIOI'UA HE ABJIAETCA
OKOHYATEJIbHBIM TEXHOJIOIMYECKHM pemenuem. ITpobiema,
MIOAHATAA B CTAThE, HOCUT, CKOPEE, TUCKYCCUOHHBIA XAPAKTEP.

ABTODBI XKJYT OT3BIBOB OT CIIEIIUAIMCTOB, 3aHUMAIOIUXCSA
PEMOHTOM CKBAKUH, U IPEJIOKEHUN I PEATTA3AUN
TEXHOJIOTUHU B IIPOMBICIOBBIX YCIOBHAX OT CEPBUCHBIX
PEMOHTHBIX ¥ 6yPOBBIX IPEANIPUATHHN.

JINTEPATYPA /REFERENCES

hour after the start of this process one can observe
insignificant oil overflow and termination of the
inflow. The level of borehole fluid is decreased for 1315 ft.
In order to do this the CT is lowered to the depth of
1315 ft and the well is blown with the help of mobile
nitrogen gas-compressor station PKSA-9/200. After
the inflow increases the injection rate of the station

is decreased and the inflow starts to be controlled.
Then the injection of gaseous nitrogen is stopped,

the CT is pulled out and the well is burnt off. Since
steady well flow is achieved and wellhead parameters
are stabilized flow testing of the second facility is
performed in the same manner as it is done at the first
facility, with subsequent well killing and placing of
cement plug above the already tested facility.

After that the crew goes on to testing of the third
facility. Perforation and production stimulation
operations are carried out similarly to those performed
at the first and second facilities. When the well is
flowed intense formation of hydrates and decrease of
well production rate are observed. It is decided to inject
hydrate inhibitor. For this purpose the CT is lowered
to the depth of 1640 ft and methanol is injected. This
causes stabilization of well parameters. Flow testing of
the third facility is performed for 7 different modes.
From time to time methanol is injected into well
through the CT, PBU records and gas samples are
taken.

After the testing of scheduled facilities is over
the well is abandoned in accordance with existing
regulations.

Suggested technology of exploration wells testing
allows decreasing the duration of production
facilities testing, lowering material and time costs for
construction and testing of exploration wells. It also
allows decreasing the diameter of exploration wells,
which additionally cuts the time of field exploration
operations.

This innovative technology is not a final technical
solution. The problem posed in this paper is largely
intended for arousing interest and generating
discussion.

Authors are looking forward to receiving feedback
from well workover specialists, as well as suggestions
from repair and drilling companies on how to apply
the technology under field conditions. ©
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MIPAKTUKA

NEPEQOBON
KAHALCKWA ONbIT
B CUBUPI

Ha sonpocor koppecnornoernma «BK>
omeeuarom Tomac Matix BpOKIOINK,
MeHeoxncep 1o 1npouU3600cmey

I patixar Bean Cepeucs, u

Ezop Buxmopoeun Camo)pos,
3AMECMUIMesIb HAYANbHUKA CILYHCObL
I'HKT 3motl komnanui.

Bpemsa korTro6uHra: I'H BpoKJIGIHK,
PACCKaKHUTE, TOKATYHCTA, 00 HCTOPHH
pa3BuTHA KOMIIaHHH <['parixkaH Besn
CepsBuc» B Poccuu.

Tomac Maiika Bpoka63aHkK: VicTropus
«T'parikan» B PocCMM HA4a71aCh C OCHOBAHUS
KoMniaHuu «Hbroko Best Cepsuc» B 2000 roay.
B anpesie Mbl OTMEYAIIH IECATUNETUE CBOEN
JeATEe/IbHOCTH. B HacTOsA1Iee BpeEMA B AKTHUBE
KkoMnaHuu 13 paoTos I'PI1, 7 1IEMEHTUPOBOYHBIX
YCTAHOBOK, 5 KONTIOOMHI'OBBIX YCTAHOBOK,

2 13 KOTOPBIX PA0OTAIOT HA BaHKOPCKOM
MECTOPOX/JIECHUH, 2 — Ha [IpHo6CKOM
MECTOPOXIeHUH, 1 — B PagyxHOM.

[TapTHEPOM «HBIOKO» C MOMEHTA OCHOBAHUA
ObLIa KaHAJCKasd KOMIaHud <« pafikan», U 3TO
rapaHTHUPOBAJIO BHEAPEHUE HOBEUIINX 3aI1aJHBIX
HAyYHBIX U HHXXEHEPHBIX JOCTHXKEHU HA
POCCUMICKOM PBIHKE.

B saaBape 2010 roga «I'pafikaH» HOJTHOCTBIO
BBIKYNUIA «HBIOKO», UTO HO3BOJIMT HAM €LIE
a(ppeEKTUBHEE NPUBJIEKATH (DUHAHCOBBIE
peCypChl 1 MHHOBALMOHHBIE TEXHOJIOTMU HA
He(TECEPBUCHBIN PBIHOK Poccun.
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Thomas Michael Brocklebank,
Operations Manager, Trican Well
Service, and Egor Samburou,
Depuz‘y CTU Manager of this
Company, are answering

the questions of CT Times
correspondeni.

Coiled Tubing Times: Mr. Brocklebank,
please tell us some words about Trican
Well Services history and operating
activities in Russia.

Tom Brocklebank: The history of Trican
in Russia begins with starting Newco Well
Service in 2000; we celebrated had a 10-year
anniversary in April. Currently we have
13 fracturing fleets and 7 cement units in
Russia. We have 5 coil fleets, 2 fleets working
in Vankor, 2 units working in Priobskoye and
1 working in Raduzhny.

Newco has been in partnership with a
Canadian company Trican from the very start,
which guaranteed bringing the latest scientific
and technical achievements to the Russian
market. In January 2010 Trican completely
bought out Newco. This acquisition will help
us to draw finance and new technologies to
the Russian oilfield services market even more
efficiently.

CTT: Trican Well Services gives
top priority to development and



Tomac Maiixn BpoKkaoaInK
Thomas Michael Brocklebank

BK: Pa3BuTHE U BHEJPECHHE IIEPETOBBIX
TEXHOJIOTHH — IIPHOPHUTETHOE HAIIPABJICHHE
JeareabHOCTH <I'parikan Besr CepBHC»,

HE TaK JIu?

T.B.: beaycioBHO. O1HO N3 MTHHOBAITMOHHBIX
pElIEHUH, pa3pabOTAHHOE U YCIICIITHO BHEPEHHOE
HAaIen KoMnaHueu, — 31o TexHosnorus ISOJET.

BK: Erop BUKTOpPOBHY, B Y€M CYTh JAHHOH
TEXHOJIOTIHHu?

Erop Camoypos: ISOJET — 3T0 TEXHOIOTUsI
TUIPOIIECKOCTPYHHOIM nepoparinu
3KCIUTYaTALMOHHONM KOJIOHHBI C UCTIOJIb30BAHUEM
T'HKT m nnocnepyomum nposejenuem I'PIT
OJJHOBPEMEHHO HA HECKOJIBKUX IUIACTAX B
BEPTUKAJIBHO HAIPABJIEHHBIX CKBAXKUHAX.

[epen nposegenuem ISOJET Ha CKBasKHHE ITOCTIE
6ypenus 6puragonr KPC nponsBoauTcs CIryck
U ITOCAJIKA ITaKePa (C MPOXOAHBIM OTBEPCTUEM
He MeHee 61 MM) Ha/T BEpXHHUM IUTACTOM. 3aTeM
6puraga KPC 1eMOHTHPYETCS CO CKBAXKUHBI 1
OCBOOOXKAAET TEPPUTOPHIO A1 PA3MENIECHUA
Ha Kycte ds1oToB 'HKT u I'PIT. O6a dioTa
MIOJOUBAIOTCA K CKBAKHUHE, U CJIEAYET CITyCK

practice

Ezop Camoypoé
Egor Samburov

implementation of innovative
technologies, doesn’t it?

T.B.: Absolutely. One of the technologies
that Trican is bringing to the Russian market
is ISOJET.

CTT: Mr. Samburov, could you explain
the essence of ISOJET to our readers?

Egor Samburov: ISOJET is abrasive
jet perforation of production casing with
application of coiled tubing followed by
fracturing treatment simultaneously at
a number of zones in directional wells.

Prior to operations with ISOJET, workover
crew is to run and set a packer (with bore not
less than 2.4 in.) over the upper bed on well
from drilling. Then, workover crew leaves
the location and clears the area for coiled
tubing and frac fleets spotting. Both fleets are
doing preparatory jobs placing lines which
is followed by running coiled tubing into the
hole (with abrasive jet perforator), tagging
and placing perforator in perforation zone.
Then operations on point cutting of string
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TIPAaKTUKA

KO TPY6HI (06 3 Y
HAOTICCKOCTpy BN HEPhOpATOpON), OT6HBKA MEPEAOBOU

U IPHUBSI3KA K 320010, pa3MeleHue repdoparopa K AH A nc KVI VI O n b IT

B MHTEpBaJICE niepdopaiuu. Jlanee nporu3BOJUTCS
TOYCUHAS PE3Ka KOJIOHHBI B UHTEPBAJIC IIJ1ACTA. 32 B C M B VI PM
nep@opaime, Nocae u3BjacucHus nepgoparopa

U3 CKBAXKUHBIL, CJIEAYET IPOBEACHUE TUAPOPA3PhIBA
3TOrO 11acTa. EC/Iu B CKBa)kMHE 60J1€€ OHOTO I1J1ACTA,
TO IpU 11poseaeHnu I'PIT 1pon3BOAAT OTCHIIIKY
METO/IOM HEJOIPOJAABKHU IO HEOOXOUMOM [ITYOHHBI

U ITIOBTOPSIOT BBIIICTIEPEYNCICHHBIC ONIEPAITN Ha
cienyroneM racre. I1o OKOH4aHUY TPOBEACHUS
Bcex I'PIT Ha ckBaxxuHe pnotom 'HKT nponsBoauTcs

IIPOMBIBKA U OCBOCHHUE. are performed in the interval. After perforator
is retrieved out of hole, fracturing treatment
BK: B yem npenmymiectso ISOJET? is completed. In case there are more than two
E.C.: B pesysbrare IpuMEeHEHU JAHHOU intervals in the hole, backfilling operation is
TEXHOJIOI'MH IIPOHUCXOAUT COKPAIIEHUE CPOKA completed by means of underflush to required
OCBOEHUS CKBA’KMHBI M OBICTPBIN BBOJL €€ B PAOOTY depth, and mentioned above operations are
3a CYET TOro, 4To OTCYTCTBYeT KPC, OTCYTCTBYET repeated for the following formation.
MIEPENOCAIKA TAKEPA — OH Y HAC YCTAHABIUBACTCS After all fracs have been finished in the well,
OZITH Pa3. OTO MO3BOJIAET JOOUTHCA XOPOIIUX CT fleet performs well clean out and
pe3ynbTaToB. Ha TOTO6HOM PBIHKE YCIYT Pab0TAIOT completion operations.
€I11e /1B HAIMUX KOHKYPEHTA. B 06onx ciryyasaxy
KOHKYPEHTOB 33/ICHICTBOBAHA YCUIEHHAS O6CaTHAS CTT: What are the advantages
KOJIOHHA. B HalIeM Ci1y4yae KOJIOHHA HE HY>KHA, of ISOJET?
MBI UCITOJIb3YEM ITAKEP 6 OJIBIION TPOXOAHOM E.S.: The use of this technology results in
MOIITHOCTH — 62 MM, KOTOPBIH [O3BOJISICT CITYCKATh reduction of well development time. The well
KOMIIOHOBKY JIJIS1 3APE3KU. is brought into production faster because
CTOUT OTMETUTD, YTO IAHHAS TEXHOIOT U there’s no workover, no packer resetting — it
JIOCTATOYHO MOJIOAA. ITepBas paboTa IO TEXHOJIOTUH is set only once. This enables us to get good
ISOJET 6pL1a BBITIONIHEHA B aBrycre 2009 roga. Ha results. We have two competitors working on
CETOAHAIIHUI JIEHb ITPOBeAeHO 11 oneparmii I'PIT this market. In both cases our competitors
110 TexXHOJIOruU ISOJET Ha YeTBIpEX CKBAKMHAX demand reinforced casing. ISOJET does
MECTOPOXKJAECHHUA «A» 3artagHoi Cubupu. Pesyisrar not need that. We use packer of a larger
BIIEYAT/INII 34KA39NK4A, HO OOBEMBI PA0OT HE TAK feedthrough power — 2.44 in., which allows
BEJINKH, KAK XOTEJIOCH OBL lowering the assembly for drilling.
It should be noted that this technology
BK: Kaxoe Oyayinee, 1o Banemy MHEHHIO, is quite new. The first job with application
y I'PII? Certuac B koHIrpecce CIIIA aKTHBHO of ISOJET was performed this August
006CyKIaeTca MposIeMa HETATHBHOTO 2009. Eleven fracs with application of
BO3JCHCTBHA JAHHOH TEXHOJIOTHH Ha ISOJET technology have been performed
OKPY>KAIOILYIO cpeny. BO3MO>KEH JIH OTKA3 OT by the moment on four wells of oilfield "A"
nposenenus I'PIT? in Western Siberia. Our customers were
T.B.: He nymaro, yto Texuonorus I'PIT crioco6Ha impressed with the results, but the number
HAaHECTU YPOH OKPYXKAIOIIEH CPEJIE, B YACTHOCTH, HE of jobs contracted is not that large as we wish
MIPECTABIEHBI IOKA3aTEIbCTBA TOT'O, YTO JKUIKOCTH, them to be.
UCNIONb3yeMBIE IpU nnposeaennu I'PIT, MoryT nonacts
B UCTOYHHUKU ITUTHEBOI BOJBI — 4 3TO CTT: How do you see the future of
ocHoBHOE onacenue. B ocuosHom I'PIT mpoBoauTcst the fracturing? At present there are
Ha mry6uHe 6osee 2000 METPOB, 2 UICTOYHUKH debates in the US Congress about the
BOJIBI HAXOZSITCA HE TiyGrke 100 meTpos. [pu negative impact of this technology on
OypEHUHN HETTTyOOKUX CKBA’KHMH BEPOSITHOCTh the environment. Can fracturing be
MMPOHUKHOBEHUS )KHUIKOCTEH UCKIJIIOYACTCS GIIAro/1apst replaced by other solutions?
IIEMEHTHPOBAHUIO O6CATHOM KOJOHHBL Kpome Toro, B T.B.: I don’t believe it’s that harmful,
CHIA u Kanaze nipu nposesieHuu I'PIT ncnons3yoTces because the fracturing zones where most of
©€e30ITaCHbBIE PEATEHTHI HA BOJTHOM OCHOBE. the fracs occur are quite deep — over 6,500 ft.
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practice

E.C.: Sl HE ;ymMalo, YTO HA CETOAHAITHUN IEHb The domestic water supply is usually at the
CYIIECTBYET KaKasA-TNO0 anvrepHaTrusa I'PIT. Ha moit level of three hundred feet. I believe there
B3IJIS1/T, 3TO IOCTATOYHO JICIIEBAsT, BOCIPUHSATAS is no documented proof that it harms the
BCEMU KOMITAHHAMU TEXHOJIOTUsI TTOBBIIIEHU domestic waters. When shallow wells are
IIPOHULIAEMOCTHU B IPOAYKTHUBHOM IIJIACTE U drilled, the casing is cemented in place, so
YBEIUYEHU A HE(PTEOTIAUN. there should be no communication to the

waters. Moreover, lots of fracs in the US and

BK: Kakmue enre TeXHOJIOTrHH BaM GbI Canada are slick-water fracs now, so there are
XOTEJIOCh BHEAPATH B Poccum? virtually no chemicals.

T.B.: B HacTosmee BpeMs «IpalikaH» BHEAPSAET
B Kanane rexnonoruio nposenenusd I'PIT B E.S.: I don’t think there’s any alternative
TOPHU30HTAJIBHBIX CTBOJIAX CKBAKHH, KOTOPAs to fracturing nowadays. I believe it’s a quite
HasbiBaeTcs Burst Port. cheap and widely-accepted technology of

JlaHHas TEXHOJIOTHS UCIIONb3YET MY(PTHI permeability improvement in the producing
06Ca/THBIX KOJIOHH, COJICPXKAIINE B3PbIBHBIC formation and oil recovery enhancement.
MeMO6paHbl. BHaYase MPONCXOANT CIYCK KATYIIKH
MUTAHUS, 32TEM IIPOBOIUTCS U3OJIAIUSA HIKHETO CTT: What other technologies would
B3PBIBHOT'O KAHAJIA, TOJHUMAETCSA IABIICHUE U you like to make use of in Russia?
IIPOHUCXOAUT PA3PbIB KATYIIKH JUAMETPOM 88,9 MM. T.B.: Trican has a promising technology
Korna gaBineHne BHOBb BO3PACTAET, HPOUCXOAUT of horizontal fracturing in Canada that we
U30JIA1IUS JAHHOTO YYaCTKa KaHasa. [Tocie Toro would like to bring to the Russian market.
KAaK YPOBEHbD JIABJIEHH ITPEBBIIAET ONPEJEICHHOE It is called Burst Port.
3HAYEHUE TABJIEHUS PA3PHIBA, IIPOUCXOAUT This technology involves running casing
pa3pyleHrue MEMOPAHBI U YYACTOK ITOJIBEPraeTCsA collars that have a burst disc in them. When
I'U/IPOPA3PHIBY. 34TEM B IIPOLIECC BOBIEKAETCS the well is ready for fracing, coiled tubing is
CJIEYIOMINH YYACTOK. run in the hole with a cup style frac tool. This

Texnonorus Burst Port TO3BOJIAET CAKOHOMUTD tool will isolate the lower formation and the
BPEMS, yMEHBIINUTD 3aTPAThI HA IpOBeAcHue T'PIT frac is performed. When the coil is pressured
U IIO CYTH 3aMEHSAET NEPPOPAITUOHHBIE PAOOTHL up it exceeds the predetermined pressure
Ham 6b1 XOTEJIOCh IPUMEHATD JAHHYIO TEXHOJIOTUIO of the burst disc and the frac job continues.

B Poccum. When the frac is complete, the coil is pulled to
the next zone and the steps are repeated. Burst

E.C.: Ha MO¥1 B3IUIA ]}, KOITIOOMHI'OBOE OypEHNE — Port technology saves a lot of time, lowers
OJJH4 U3 TEX TEXHOJIOTUH, KOTOPAs OyJeT HauoboJiee costs and replaces perforating.

BOCTPEOOBAHA B OJIMIKANIIEM Oy yIIEM.
E.S.: To my mind, coiled tubing drilling

BK: I''H BpOK/JIO3HK, HAM HHTEpeceH Bamn would be one of the most promising
OmBIT Pa60THI B POCCHH KaK HHOCTPAHHOTO technologies in Russia in the coming years.
crnenuaaucTa. C KAKHMH TPYJHOCTAMH Bbl
craakuBaerech? KakoBsl Bairu BieuyaTieHHA? CTT: Mr. Brocklebank, we’re interested
T.B.: PazymeeTcs, CymeCcTBYIOT TPYAHOCTH, in your experience of working in Russia
CBSI3AHHBIE C PA3TTUYHSIMU KYJIBTYPBI U SI3bIKA. as a expatriate. What are the challenges
S 3ameTni 1 Ipyroe NpuHIUIINAIBHOE OTIINYHE. for you? What are your impressions?
IMomasasroniee 6OJbITHHCTBO CIIEITHAIHNCTOB T.B.: The cultural challenge for me is
B HAIIIEM POCCHUHCKOM (PUJINAJIE UMEIOT OYECHb adapting to the environment. The language is
xopoiee o6pasosanue. B Kanaze, Hatipumep, 41 obviously a challenge. I found that people in
TOI'O YTOOBI 3aHATH BBICOKUI ITOCT B KOMIIAHUH, our company in Russia are very well educated.
JOCTATOYHO UMETD IIPAKTUYECKUI OITBIT U In Canada a lot of the people who grow
IIOCJIENOBATENBHO IIPOUTH BCE CTYIIEHU KAPbEPHOI'O within a company, have a lot of operational
pOCTa B TOY WJIM MHOM CTPYKTYpE. B Poccumy, experience. In Russia I find that many of
HAaIIPOTHUB, OCHOBHOM KPHUTEPHH LIS IPOJBYKEHUS our employees have University education.
T10 CTyK6€ — HAJIMYHE XOPOLIEro O6pa30BAHMS, In some cases they are put into supervisor
KOTOPOE BIIOCIECTBUU ITOAKPEILISIETCS OIBITOM positions and do not have a lot of hands on
IIpOBEACHMS padoT. Ha MOI B3II]], 9T4 CUCTEMA experience. This system seems to work
ahhEeKTUBHA. verywell. ©
Bena 6ecexy Oxbra TABIYIXAKOBA, <BpeMsa KOJTTIOOHHIA> Olga GABDULKHAKOVA, Coiled Tubing Times
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OUUCTKMN CKBAXKMH, OBOPYAOBAHHDIX
JNEKTPUYECKMMVI LEHTPOBEXXHDIM
HACOCOM, NTPUNVIEHAEVMIAA NOCNE PN

B VCJIOBUAX 3ANAAHOUN CUBVPU

AN INNOVATIVE TECHNIQUE FOR CLEANING
OUT HYDRAULICALLY FRACTURED ESP WELLS

IN WESTERN SIBERIA

Aprem IIBUH, Cranucjaas 3ATPAHUYHDBIN, Anexcanap PYTHHK
Artem TSZIN, Stanislav ZAGRANICHNIY, Alexander RUDNIK

oka3aHo, yTo ['PIT siBnsieTcst HAauboee

3(pPEKTUBHBIM U PACHIPOCTPAHEHHBIM

METOJIOM MOBBIIEHUS ITPOU3BOJUTEIBHOCTU
CKB2>XUH 3ana/iHOM CUOUPU, BCKPBIBAIOIINX
ECYAHBIE TVIACTBI C HU3KOW NPOHMUIIAEMOCTHIO.
OnHaKO 3(PPEKTUBHOCTD BCEI'O IPOIIECCA B IIEJIOM
3aBUCHT HE TOJIBKO OT IIPUMEHAEMON TEXHOJIOI'N
T'PI1, HO TaKX€ BO MHOT'OM M OT OIEPAIIHH ITO
OYMCTKE CKBAKMHBI 1T0c1e I'PTT. BaXKHO yAaIuTh
BECH [IPOMNMNAHT, OCTABIINHICA B CTBOJIE CKBAKHUHBI,
U 06€CTIIEYNUTh OOPATHBIN IPUTOK HECBSI3AHHBIX
TBEP/IBIX YACTUL] B MEXKTPYOHOM IIPOCTPAHCTBE.
Vicmonb30BaHME KOJITIOOMHTIA JIJIsI STUX LIEJICH
YYy4IIAeT IPOU3BOSUTEIBHOCTDb CKBAKHUHBL, ITIOBBIIIAS
NPOBOAUMOCTD TPEMIHUHBI ¥, B KOHEYHOM CYETE,
YMEHBIIAA KOTUYIECTBO OINEPAUH IO KAITUTAIBHOMY
PEMOHTY BHYTPHUCKBAXKUHHOI'O OOOPYAOBAHUS,
KOTOPBIE IIPUXOAUTCS BBIIOJHATD U3-34 OTKA34 3TOTO
060pyAOBAHMS, OOYCIOBICHHOT'O HAJTMYUEM TBEP/IBIX
qacTull,. 114 IPOBEAEHUA OIEPAITNUH ITO OUYHCTKE
MOKHO UCIIOJIb30BATH IIPOKAYKY 10 3AMKHYTON
CXEME Yepe3 COETMHEHHYIO C YCTAaHOBKOM 111 KPC
TpyOy. OZHAKO U3-32 TOT'O, YTO IIPU UCIIOIb30BAHUN
JAHHOW METOJVKU HET BO3MOXHOCTH CO3/JATh B CTBOJIE
CKBA’KMHBI IOHWUKEHHOE T'MIPOCTATUYECKOE JJABJIEHUE
(T'1), HENMB34 TAPAHTUPOBATD OJTHOE YAAJIEHUE BCEX
TBEPABIX YACTHUIL, 4 TAKXKE OCTABIINXCA ) KUJKOCTEN JIJIA
I'PIT u3 TpemyHeL Bosee Toro, B TaKUX O6€HEHHBIX
IJIACTAX IIPOBEJEHUE OYNCTKU C TABJIEHUEM B CTBOJIE
CKBAKHUHBI OOIBIINM, YEM JABJIEHHE B ILJIACTE, OOBIYHO
NPUBOAUT K CUJIBHOMY IOIVIOIIEHUIO JKUJIKOCTHU JJIA
KPC nmacToMm, 4TO YMEHBIIAET TPOU3BOJUTEIBHOCTD
CKBA)KUHBL. [IJ151 ONTUMaJIBHOI'O CHUKCHU S JJABJICHUS
HA IUIACT OBbLI PA3pa00TaH TPEXCTYIEHYATBIA
METO/, OYUCTKU. LIeJIbI0 METO/1A SIBJISIETCS yOPATh
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ydraulic fracturing has proved to be the most

efficient and common completion method

to increase well productivity in low-pressure
tight sandstone formations in Western Siberia.
However, the efficiency of the overall completion
process is influenced not only by the applied fracturing
technology but also, to a large degree, by the post-
fracturing well cleanout operation. It is important
to remove all the proppant left in the wellbore and
to ensure the flowback of loose solids behind the
casing. Using coiled tubing for this purpose improves
well productivity, boosting fracture conductivity
and ultimately decreasing the number of workover
operations associated with downhole equipment
failure caused by solids production. A workover rig
circulating through jointed pipe may be used for
the cleanout operation. However, because of the
inability to create an underbalanced state in the
wellbore using this technique, it is not possible to
ensure removal of all loose solids as well as all residual
fracturing fluids from the fracture. Furthermore,
applying overbalanced cleanout in these depleted
formations normally results in high workover fluid
losses which reduces the productivity of the well. A
three-stage well cleanout method has been developed
to produce optimal drawdown on the formation.
Aiming to have the maximum amount of solids flow
back before the installation of an electric submersible
pump (ESP), the method includes the prediction of
well inflow to enhance the cleanout process. Also, the
accelerated flowback of fracturing fluids ensures a
clean fracture with maximum conductivity, increasing
well productivity by 18-20%. The method has been
successfully utilized in Western Siberia and is an
accepted industry benchmark in the area. This paper



MAaKCHUMAJIbBHOE KOJIMYECTBO TBEPAbIX YACTHULL 10O
YCTAHOBKH 3JIEKTPHYECKOTO LIEHTPOOEKHOTO

Hacoca (OLIH). B atoMm MeToz€E /17151 TOBBIIIEHU A
Ka4eCTBa IIPOLIECCA OYUCTKU HUCIIOIb3YETCS

OLICHKA IIPUTOKA B CKBAXKUHY. YBEJIMUYCHHAS
CKOPOCTB OOPATHOT'O MPUTOKA )KUJIKOCTH JIJIS

I'PII Taxske rapaHTUPYET YUCTOTY TPEIIUHBI U €€
MAaKCHUMAJIBHYIO IIPOBOAMMOCTD, IIOBBIIIAS TEM
CAMBIM IIPOU3BOAUTENBHOCTD CKBAKUHBI HA 18—20%.
MeToaurKa 6bl1a yCIIEITHO NPUMEHEHA B 3a1aJHOM
Cubupu U SIBISIETCS B 3TOH OOIACTU OOIIETIPUHSATON
3TAJIOHHOW oniepanyeil. B ganHoi pabore
OIIUCBIBAIOTCA AETAIU TPEXCTYIIEHYATOIO METOAA
OUYMCTKH CKBAKUHBL TaKX€E B CTATBIO BKJIIOUEH OO30pD
PE3YJIBTATOB IPUMEHEHUA ITIOXOXKHNX TEXHOJIOI UM 114
JPYI'UX CJ1y4a€eB.

BBEAEHUE

BOMBIION OTTOK TBEP/BIX YACTULL U3 IIACTA
OOBIYHO ABJIAETCSA IPUYNHON YMEHBIIIEHU A
OPOU3BOAUTENIBHOCTH CKBA’KUHBL, 4 TAKXKE OTKA32
HA3E€MHOT'O ¥ BHYTPHUCKBAXKUHHOT'O OO0PYIOBAHUS.
DTO OCOHBEHHO BAXKHO /11 CKBAXKUH, TOABEPTIIUXCSA
I'PTIL. Ecin mpo61eEMy HE PEIIUTD HA PAHHEN
CTaJINU, KOMITAHUA-PA3PA6OTUHK MOXKET ITIOHECTH
3HAYUTEJIBHBIE PACXO/BI HA TEKYIIHUU PEMOHT
CKBaKMHBL

W3BECTHO, YTO HE(PTAHBIE MECTOPOXKACHUSA B
3anagHoit CH6MPH B OCHOBHOM JIEKAT HA IIECYAHBIX
IUIACTAX C HU3KOU IIPOHUIIAEMOCTBIO, IO3TOMY
B KA4ECTBE HAUOOJIEE ONITUMAIBHOT'O METO/A
Pa3pabOTKU MECTOPOXKAECHUA HEOOXOJUMO
ucnonb3osars I'PIT ¢ nponmanTom. M3-3a TOrO,
4TO U151 KOJUIEKTOPOB JAHHOT'O THIIA XAPAKTEPHO
HU3KOE JJaBJIE€HNE, HE(PTh U3 OOJIBITNHCTBA CKBAXKUH
JIOOBIBAETCS MEXAHU3UPOBAHHBIM METOJOM. B
MOCJIEJHUE TOJBI IPU 3AKAHYMBAHUU CKBA’KHH BCE
YaIe NCnob3yoT S H.

HecMmoTps Ha OYEBU/IHBIE IPEUMYIIIECTBA
BBIIIEYIIOMSAHYTOI'O METO[A 3aKAHYHUBAHUSA, [IPU ETO
MNPUMEHEHUH y HE(PTEJOOBIBAIOMUX (PUPM BOZHUKAIOT
pasnu4YHbBIE 32TPygHEHNA. OCHOBHBIM (DAKTOPOM,
BJIMAIOIINM HA IIPOU3BOJIUTEIBHOCTD CKBAKHUHBI,
ABJIAETCA yMeHbIeHne a(pdekTuBHOCTH I'PIT 1 cpoka
cnyx0b1 O11H m3-3a nposeaenns KPC u onepanuii no
3aKaHYHMBAHUIO, 4 TAKXKE U3-32 OOPATHOI'O IPUTOKA
TBEP/BIX YACTUL] IJIACTA.

B Poccun HerenoosBaroniue (pUpMbl PEIIAIOT
POOIEMBI, CBS3AHHBIE C OOPATHBIM IIPUTOKOM
TBEPBIX YACTUL], HECKOJIBKUMU METOAAMHU, BKJIIOYA
OTKAYMBAHHUE [TOPITHEM, PA3MEMEHUE <KEPTBEHHOI'O>
OIH, NCKyCCTBEHHBIH I'a3iu@T U OUHUCTKY CKBA’KHUHBI
C TIOMOIIIBIO KOJTIOOMHT'A. KOJITIOOMHIOBASI
TEXHOJIOT'HA UMEET PsAZl 3HAYUTEIBbHBIX IIPEUMYIIECTB
MO CPABHEHHIO C IPYTUMHU METOAAMM: IIPOITYCKHOI
CIIOCOOHOCTH XBATAET, YTOOBI ITOJ/ICPKUBATH
TMIOCTOSTHHOE NOHMKeHHOoe [']I B 3a60¢€ J1/1s1 CO371aHUS }

technologies

describes the details of the three-stage well cleanout
method and includes a review of the results from
typical case histories.

INTRODUCTION

The high formation solids flowback is usually the
cause of well performance decrease, the downhole and
surface equipment failures. It is especially critical for
the hydraulically fractured wells. If the problem is left
unattended at the early stage the operating company
may suffer significant expenses for the well production
maintenance.

The oilfields in Western Siberia are known as low
permeability sandstone formations and hydraulic
fracturing with proppant is required as the most
optimum method for field development. Due to the
nature of the low reservoir pressure the majority of the
wells require production by artificial lift methods. In
recent years there has been a growing tendency to use
electric submersible pumps as the main completion
approach.

Despite the obvious advantages the above-
mentioned completion techniques bring along various
difficulties to the operators. The major factors affecting
the well performance are related to the workover and
completion operations and formation solids flowback
reducing the efficiency of fracturing and ESP lifetime.

The operators in Russia solve the problem associated
with the solids flowback by several different
methods including the swabbing, deployment of
“sacrificial” electric submersible pumps, artificial
gas lift, and wellbore cleanout with coiled tubing.

The coiled tubing technology has several significant
advantages in comparison with the other methods:
the capacity to create continuous underbalanced
state with low bottomhole pressure for the flowback
of unconsolidated formation solids, a variety of
downhole operations performed in one (0r more)
run (s), decreased treatment time. As a result, the
implementation of coiled tubing has allowed
increasing the productive period of the well and
deploying the downhole equipment fit for the
productivity potential of the well.

The implication of coiled tubing for hydraulically
fractured wells preventing the solids flowback problem
has grown widely among Russian operators over the
last 8 years.

Today all major operators use the coiled tubing
for post-fracturing well operations. The number of
coiled tubing units has increased more than 3 times
for the last 8 years. The paper presents the theoretical
work and the well performance effect for the most
applicable well cleaning methods in Western Siberia.

THE STANDARD METHOD

Cleaning out the wellbore fill, such as formation-
produced solids and/or proppant left over from }
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O6PATHOI'O NPUTOKA TBEPABIX YACTHUI] IVIACT; ECTh
BO3MOKHOCTB IIPOBE/ICHUS BHYTPHUCKBAKMHHBIX
paboT 332 OHY (1 6OJIEE) CITYCKO-TIOABEMHYIO
ONEPALIHNIO; COKPAIIAETCS BpEMS O6padOTKHU. B
PE3YABTATE BHEAPEHUE KONTIOOMHTIA TIO3BOJISAET
YBEJIMYUTD NPOAYKTHUBHBIN IEPHUOJ] CKBAXKUHBI U
YCTAHOBUTD BHYTPUCKBA)KUHHOE OOOPYIOBAHUE,
KOTOPOE COOTBETCTBYET €€ NOTEHIUAIBHOM
POU3BOAUTENBHOCTH.

3a ocIeJHHUE BOCEMB JIET IIPHUBJICYEHNE
KOJTIOOMHTOBBIX TEXHOJIOTUH JIJISI PEMIEHU S
npOo6IEMBI OOPATHOT'O MPUTOKA TBEPBIX YACTHIL],

B CKBAXXMHAX, Hoaseprmuxcs I'PIT, cTano mupoko
PaCIpOCTPAHEHHBIM SIBJIEHUEM CPEJIU POCCUMCKHUX
HedTEAOOBIBAIONUX KOMITAHUI.

CeroiHs Bce KpynHennue HepTego0bIBaI0N e
(PHUPMBI HCTIONB3YIOT KOJITIOOWHT JJIs1 TPOBECHUS
BHYTPUCKBAKMHHBIX onepanuii nocse I'PIT. Yucso
KOJTIOOMHT'OBBIX YCTAHOBOK YBEJIMYUIIOCH 60see
4€eM B TPH Pa3a 33 IOCJIEJHUE BOCEMB JIET. B cTaThe
MPEICTABIEHBI TEOPETUYECKUE PACUETHL, 4 TAKKE

OMMUCAHO BJIUAHHNEC HA ITPOU3BOAUTCIBHOCTD CKBAKWHBL

METOAOB OYHCTKH, HANOO0JIEE MOAXOISITHX JIJI5I
MECTOPOXJECHU B 3an1agHo CHOHPHL.

CTAHOAPTHbLINI METO/,

OuuIIEeHNE CTBOJIA CKBAKUHBI OT I'PA3U, TAKOH
KaK TBEPJBIE YACTULLBI I1JTACTA U/WUJINU HPOIIIAHT,
OCTABIINICS IOCIE TpoBeieHMs ['PIT, 6610 OJHUM 13
MHEPBBIX IPUMEHEHUI KOITIOOUMHIOBBIX TEXHOJIOIUH.
JanHHas onepaius Obla TAKXKE OJJHOU U3 HAUHOJIee
PAaCIIPOCTPAHEHHBIX, HA €€ JJOJIIO IIPUXOAUIOCH
50% OT OBOIIETO KOJIUYECTBA KOITIOOMHI'OBBIX
OIepa Uy B OTpaACHn. 1 TPpaJUITUMOHHOTO METOIA
OYUCTKU CKBA’KUHBI XAPAKTEPHO NIPUMEHEHHUE
HECKOJIBKUX ITUKJIOB «OUYHUCTKA-TIOAbEM». OUNCTKA
CTBOJIA CKBAXKUHBI 1OCJ1€ I'PIT BBITTIOTHSIETCS, YTOOBI
TAPAHTHUPOBATD YAJIEHHUE I'PA3U U3 UHTEPBAIOB
nep@opaiu U BEPTIIOKHOTO Kooaa. Ha
CEAYIOMIEM ITAIE UCTIONb3YETCS T'a3AUPT A30TOM
JUI CO3/JAHU A IOHUKEHHOT'O JJABJIEHUA B CTBOJIE
CKBAKMHBI, YTO NO3BOJIAET YIAJIUTh BCE HECBA3AHHDBIE
TBEPABIC YACTUIIBI U3 MEKTPYOHOI'O IPOCTPAHCTBA
U KaHAJIOB IepdOpani. 3aT€M IIPOBEPSICTCS
3P HEKTUBHOCTD NIEPBOT'O IIUKJIA U, ECJIU B CTBOJIE BCE
€IIIE OCTAETCS I'PSI3b BJIOJIb UHTEPBAJIOB Iepopariuu
(3TO MOXKET OBITh BBI3BAHO IIPOIITAHTOM, KOTOPBIH
TIPOHUK B BEPTIIOKHBIA KOJIOJELL U ITIEPEKPBLIT
nep@OpaMOHHbBIC KAaHAJIBL), TUKJ «O4UCTKA-TIO’bEM»
MHOBTOPAETCA. B cpeiHEM TPEGYETCA BBIIIOIHUTD 2—3

ITUKJIA, OJJHAKO U3BECTHBI CIIyUaH, KOT/IA [TOHAJOOHIIOCH

5 TOJOOHBIX IIUKJIOB. DTOT METO/] IO CBOEH CyTH
MOXOXK HA YCTAHOBKY HECKOJIBKMX <KEPTBEHHDBIX>
OILIH. OCHOBHBIM IPEUMYIIECTBOM JJAHHOT'O METO/A
SIBJISIETCS €TI0 IIPOCTOTA U JIETKOCTD B IIJIAHUPOBAHUU.
OIHAKO €CTb U HECKOJIBKO HEJIOCTATKOB: BPEM S BCEI
OIlEPAIIUU YBEIUYNBACTCS U3-34 IOTEHIUAJIBHO
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fracturing operations, was one of the first applications
of CT services. It has also been the most common

CT application, comprising 50% of all CT operations
industry-wide. The typical conventional method
consists of a number of “cleaning-lifting” cycles.

After the hydraulic fracturing the cleaning of the
wellbore is performed to ensure the removal of fill
from the perforations interval and the rathole. At the
next stage the well lift with nitrogen is employed to
create the underbalanced state aiming to remove

free unconsolidated solids from behind the casing
and perforation channels. The efficiency of the first
cycle is checked and if the wellbore still contains

the fill across the perforations (which can be caused
by the proppant falling to the rathole and bridging
the perforations) then the “cleaning-lifting” cycle is
repeated. On average it is required to perform

2-3 cycles but the 5 cycle cases are known as well.
The method imitates the deployment of several
“sacrificial” ESPs. The main advantage of this method
includes the simplicity of calculation and planning,.
However, it has a number of disadvantages: the process
duration extended by potentially long cycles and high
probability of coiled tubing stuck by the proppant
flowback during the well cleaning.

JOB DESIGN METHODOLOGY

Initially, the well cleaning process has been based on
the balance pressure or slightly underbalanced state.
After a certain period the underbalanced condition
has been increased to 15—60 atm. This increase has
been required to intensify the process of removing
the proppant and solids from behind casing at the
cleaning stage and for prevention of well cleanout fluid
losses to formation and, thus, the risk of coiled tubing
stuck in the hole. The commonly recommended
underbalanced pressure for this method is 15-30 atm.
This pressure allows to increase 1.5 times (or even to
double) the volume of the proppant removed and to
reduce the risk of fluid losses to formation.

The design of well cleanout should be the integral
part of an efficient hydraulic fracturing operation
performed on the well and be based on the data
received from the efficiency estimation. It is important
to get the estimated well productivity, including the
productivity index, fracture geometry and data for
proppant and fracturing fluids.

The underbalanced well cleanout is achieved by the
application of nitrified fluid. This causes difficulties in
calculation due to the complexity of hydrodynamics
of multiphase flow involving different models and
methods, which requires the selective approach to
choose the most applicable one. The industry software
packages allow the design of cleanout in multiphase
flow regime. However, the typical model does not
predict the uncontrolled flowback of proppant
from the formation and, as a result, the volume of



JJIMHHBIX ITUKJIOB, BBICOKA BEPOATHOCTD IIPUXBATA
ru6Ko Tpy6e! (I'T) B IpOLIECCE OUUCTKU HU3-32
O6PATHOIO MPUTOKA NPOMNIAHTA.

METOAONOIMMA NIAHUPOBAHUA PABOT

INepBOHAYAIBHO MPOLIECC OYUCTKU CKBA>KUHBI
IPOBOJMJICS IIPH PABHBIX JJABJIEHUSAX B CTBOJIE
CKBA’KUHBI U TIACTE JIMOO HA HEOOJIBIION ICTIPECCUU.
CycTs HEKOTOPOE BPEMs PA3HOCTD JABJICHUN B
CHCTEME «CKBYKHHA-TUTACT> YBEJIMIHIIHN 110 1,52—6,08 MITa.
DTO YBETMYEHUE OBIIO HEOOXOAUMO JIJI TOBBIIIECHUS
MHTEHCUBHOCTH POLECCA YAAIEHUS IPOMIIAHTA
Y TBEPABIX YACTUILL U3 IPOCTPAHCTBA 34 OOCATHON
KOJIOHHOU HA CTAUHM OYUCTKH U IS IPEJOTBPAIEHUA
nornomeHus JkuakocTu 111 KPC rmiactom. Bee aTo
3HAYUTEIBHO CHUXXAJIO pUCK puxsara I'T B cTBONE
CKBAKMHBI. PEKOMEHTOBAHHA PA3HOCTD JABJICHUH
B CUCTEME «CKBAKMHA-TIJIACT> JJI JTAHHOI'O METOA
cocrasngeT 1,52—3,04 MIla. DTO J1aBjIEeHUE TO3BOJISICT
YBEIUYUTH OOBEM OTOUPAEMOTO IIPOIMIAHTA B IIOJITOPA
pa3a (MHOIZA AAKE B 2 pa33) U YMEHBIINTD PUCK
HOIVIOMIEHHU S XKUJIKOCTH TVIACTOM.

ITy1aH OYMCTKU CKBA’KHUHBI JJOJKEH ObITh
HEOTbEMJIEMOM 4aCThIO camoro npouecca I'PIT,
MPOBOJANMOTO B CKBAXKUHE, U IIPU 3TOM OCHOBBIBATBCA
H4 IAHHBIX, OLICHUBAIOINX 3(PPEKTUBHOCTD 3TOU
onepanun. BaXKHO OLIEHUTD NPOU3BOAUTEIBHOCTD
CKBa’KMHBI, BKJIIOY9asd KO(PPULTUEHT IPOAYKTUBHOCTH,
T€OMETPHIO TPEIWHBI U JAHHBIE O TPOMNITAHTE U
KuarocTax g [PIL

O4YHCTKA CKBAKUHBI HA IENPECCUN JJOCTUTAETCS
C IOMOIIBIO MPUMEHEHHUS A9PUPOBAHHOTO 430TOM
donaa. DTO 3aTPYSHAET MPOLLECC PACYETOB U3-34
CJIOKHOU I'MJIPOAMHAMUKH MHOT'O(DA3HOT'O IIOTOKA,
KOTOPAas OIMCBIBAETCA PA3ITMYHBIMUA MOJEISAMHA U
METOAAMH, TPEOYIOINMHU CEJIEKTUBHOTIO ITOJXOAA
IIpU BBIOOPE HANOO0JIEE NOAXOAAIErO. OTPAC/IEBbIE
MAKETBI IPOTPAMM ITO3BOJIAIOT IPOEKTUPOBATH
OUYHCTKY B pEKHUME MHOI'O(PA3HOI'O TOTOKA. TUIIOBAs
MOJIEJIb, OTHAKO, HE YYHUTHIBAET HEKOHTPOJIUPYEMBIH
O6PATHBIN IIPUTOK MPOMITAHTA U3 TIJIACTA U, KAK
pe3ynbTaT, 06bEM B3BEIIEHHBIX TBEPABIX YACTHI] B
CTBOJIE CKBAXKUHBIL. TAKUM 06Pa30M, YTOOBI U30€KATh
BO3MOKHOT'O IIOITIOMEHUA KUJKOCTH IUIACTOM
U pucka nnpuxsara I'T, HeO6X0IMMO IPUMEHSATD
TAK HA3bIBAEMBIN KO3(PPUIUEHT 6€30I1ACHOCTH,
KOTOPBIH ObI OIIPEIEIISII OIITUMAJIBHYIO O€30ITACHYIO
CKOPOCTB CITyCKa I'T B CKBAXKUHY ¥ CKOPOCTb OYUCTKH.
ONBITHBIE JAHHBIE 1AI0T OCHOBAHUE YTBEPKATD, YTO
3HAYCHUE KOP(PULIUEHTA JOJIKHO OBITh OKOJIO 1,52 B
3aBUCUMOCTHU OT JAHHBIX 110 O1ieHKe ['PIT.

PexoMeHJOBAHHBIN METO/T BKJIIOYAET B CEHS
9TAaIbI C LIHpKyIIHL[H@ﬁ HpOMC)KyTO‘-IHbIX BO/I.
ITpOIOKUTENBHOCTD 3TAIA MOXET BAPbUPOBATHCS
ot 15 10 40 MUHYT B 3aBUCUMOCTHU OT O6'beMA
B3BEMICHHBIX TBEP/BIX YACTUIL B IPOCTPAHCTBE
mexay I'T u creHKaMu CKBaKUHBL 1151 6071€€ TOYHOI'O }
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suspended solids in the wellbore. Therefore, to avoid
the potential losses and risk of coiled tubing stuck it

is necessary to apply the “safety index” that may allow
the optimal safe speed for run in hole and cleanout.
Basing on the experience, it is reasonable to say that
the index should be in the range of 1.5-2 depending
on the data from hydraulic fracturing estimation.

The recommended method involves the stages with
intermediate circulation. The stage period varies from
15 to 40 min in accordance with the volume of solids
suspension in the coiled tubing annulus. For more
accurate cleanout design it is important to estimate the
formation pressure (P, ) in the well immediately after
the hydraulic fracturing as it can be 15-20% higher
than before.

Also, it is vital to estimate the formation productivity
index after fracturing — it can differ significantly
from the predicted monthly production of the well
(by 50% or more). The desirable estimation should
consist not only of estimated numbers but also contain
experimental and statistical data. Such estimation is
even more important for the wells fractured in several
Zones.

Depending on the goals, fracturing operations
in this case are performed one by one or with
intermediate cleanout/lifting. In the first case, the
speed of cleanout should be minimal for all zones/
intervals because of high probability of proppant
flowback. The prolonged period of circulation may
be recommended below each zone for the flow
stabilization. The recommendation is based on the
fact that in case of the fast cleanout speed along one
zone and the next zone the volume of the proppant
in the hole increases drastically. It can lead to the
loss of circulation due to the increased hydrostatic
pressure and to pipe stuck. In the second case, the
scenario includes cleanout after the fracturing of each
zone. The speed can be varied and increased because
the large part of proppant has been removed at the
corresponding stage.

EXECUTION SCENARIOS

The execution can be varied in different cases
depending on the selected criteria.

In the case when the job criteria are based on
maximum underbalanced pressure and limited volume
of nitrogen the lifting should be performed from the
safest depth level in order to spend all the nitrogen for
creating the maximum possible underbalanced state. It
is important, however, to predict the optimal spending
of nitrogen in accordance with the coiled tubing depth.
Typically, the depth right below the tubing packer
is considered as the maximum depth. It is worth
mentioning that the running of coiled tubing below
the packer during the lifting can be risky because the
proppant annular velocities are slower in the casing
wellbore and falling solids can “bury” the coiled tubing. }
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NPOEKTUPOBAHUS OYUCTKH BAXKHO OLICHUTD IJIACTOBOE
nmasnenue (P, ) B CKBaXKUHe mocse nposeaeHus I'PI,
TAaK KAK OHO MOKET ObITh HA 15—20% 6osIblIie, YeM /10
06pPabOTKU.

Takske HECOOXOUMO OLIEHUTD KOA(MPUITUECHT
MNPOAYKTUBHOCTH IJIACTA IIOCJIE TUAPABINYECKOT'O
Pa3pbIBA, TAK KAK OH MOXKET 3HAYUTENBHO OTIMYATBCS
OT NPENCKA3AHHON MECAYHOU NPOU3BOAUTETBHOCTH
CKBaKMHBI (Ha 50% 1 60siee). KenarenbHo, YTOOB
OLIEHKHU COCTOSIJIU HE TOJIBKO U3 «T'OJIBIX» ITU(P, HO
TAKIKE BKJIIOYAJIU B CEOS SKCIEPUMEHTAIBHBIE U
CTATUCTHUYECKUE JAHHBIE. TaK1e OLIEHKU OCOOEHHO
BA’KHBI IS CKBAXKUH, B KOTOPBIX I'PIT npoBoaniIcs B
HECKOJIBKUX MHTEPBAIAX.

B 32BHCHMOCTH OT ITIOCTABJIEHHBIX LIEJIEM, OTIEPALTUNA
110 I'PIT B TaKOM CJ1y4ae IPOBOIAATCA OfHA 34 JPYyrOUd
WJIU C IPOMEXKYTOYHBIM ITUKJIOM «OYUCTKA-TIOBEM>.
B nepBoM ci1y4dae CKOPOCTb OYUCTKU JOIKHA ObITh
MUHUMAJIbHOU [1J151 BCEX 30H/UHTEPBAJIOB B CBA3U C
OOJIBIIONA BEPOSTHOCTBIO BOBHUKHOBEHUS OOPATHOTO
MPUTOKA IPONIAHTA. [IJ11 CTAOUIN3ALIH TIOTOKA
PEKOMEHAYETCS YBEJITUYUTD BPEMS IIPOMBIBKH 1O/
KAXK/I0M 30HOM. DTHU PEKOMEHIAITUY OCHOBAHBI HA
TOM (PAKTE, 4TO IPU IIPOBEJEHUH OYHUCTKH C BBICOKOH
CKOPOCTBIO B IBYX 30HAX MTOAPAJ O6BEM ITPOIIAHTA
B CTBOJIE CKBAKUHBI CYIIECTBEHHO YBEJITMUYHBAETC.
DTO MOKET MPUBECTH K HAPYIIEHUIO IIUPKYJIALITAN
u13-32 Bo3pocmiero I'/l 1 K npuxsary TpyosL. Bo BTOpom
CJIy4ae IIPOLECC OYUCTKH CKBAKUHBI TOBTOPAETCA
noce nnposeaenns I'PIT B kaxaon n3 30H. CKOPOCTD
OYMCTKH B 9TOM CJIYIa€ MOXKHO YBEJTUYUTD, TAK KAK
OOJIBIIAS YACTD IIPONIIAHTA YK€ ObLIA y/IaJI€HA HA
OpeABIAYIIEM 3TAIle OOPAOOTKU.

CLUEHAPUU BbINONHEHNA PABOT

ClieHapHUI BBITIOJTHEHHUS PAOOT MOXKET
BAPBUPOBATHCS B 3aBUCUMOCTHU OT BBIOPAHHBIX
KPUTEPHEB.

B TOM cityuae, Koryia KpUTEPUNU OCHOBBIBAIOTCS
Ha BIOOPE MAKCUMAJIBHO HU3KOTO [/l B CKBAXKUHE
U OTPAHUYCHHOTO OO6'bEMA A30T4, TIOJIbEM
clenyeT NpOU3BOJUTh C HAUOO0IEE OE30ITACHON
[JTyOUHBL, YTOOBI BECh A30T YIIIEI HA CO3[JAHUE
OTPHUILATEIBHOIO JUPHEPEHITUATBHOIO JABICHUS
B CUCTEME «CKBA’KHMHA-TIACT». Ba’KHO, OTHAKO,
TAKKE PEICKA3ATh OITUMAJIBHBIN PACXOJ] A30TA B
COOTBETCTBHH C NMTYOUHON pacnoyoxeHus ['T. O6br9HO
INIYOMHA HUKE PACTIONOXKEHUS TTAKEPA TU(PTOBOM
KOJIOHHBI CYUTAETCA MAKCUMAJIBHO IOIYCTUMOU
IIyOUHON. CTOUT YyIIOMSIHYTD, 4YTO CITyCK I'T HUke 3TOMN
OTMETKHU BO BPEMS NOABEMA TBEPABIX YACTHUI] MOXKET
OBITb OYEHD OITACEH H3-32 TOT'O, YTO CKOPOCTH IMTOTOKA
NPONIAHTA
B MEKTPYOHOM NPOCTPAHCTBE MEHDIIIE U OMAIAI0MUE
TBEP/BIE YACTUIIBI MOT'YT «IIOXOPOHUTD» I'T.

Ecnu e B Ka4eCTBE KPUTEPUS BEIOUPAIOTCA (PAKTOPHI

MAaKCHUMAJBbHOTI'O O6p2THOI‘O IIPUTOKA JKUJAKOCTH JIJIs1
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In the case when the maximum workover fluids
flowback from the formation and limited volume of
nitrogen factors are selected as the job criteria, the
lifting should be performed with the value of

Qinf low
Oy,
In this case it is not the lifting depth which plays the
significant role, but the probing of well inflow fluids
and volume of flowback fluids.
In any case the three conditions should be observed
to reduce the risk of coiled tubing stuck:
1. The wellhead pressure is not to be below the
minimum value defined as.
2. The steady state of coiled tubing should be avoided.
3. The maximum coiled tubing depth is not to be
below the tubing packer.
The first two conditions prevent the erosion of coiled
tubing pipe and allow the pipe weight control. The
third condition reduces the risk of stuck.

=max.

WELL LIFT DESIGN - THE PRACTICAL
EXPERIENCE

The well lift design development was started with
the selection of the most applicable model. For this
purpose a number of research studies was done with
downhole gauges. The studies performed proved
the well performance model used in Nodal analysis
software to provide the most accurate result. The
research showed that the well inflow is very unstable
during the first hours of lifting. This tendency can be
explained by the varying fluids blend in the well where
the viscous pills of unbroken polymer from fracturing
fluids are observed. Also, the decrease of

inf low
Ov,
value was observed when fine-dispersed clays
deposited on the tubulars and created additional
friction. The same can be stated in respect of emulsions
in the inflow.

Admittedly, the clay particles and emulsions are
resulting from the inadequate volume of potentially
damaging fluids lost to the formation at the well
fracturing preparation stage. The problem is solved by
the application of clay and mud dispersing agents and
de-emulsifiers during the lifting stage.

When the flow is stabilized, its average value
decreases, while the increase of Q,, decreases the

Zinflow value.

Ov,

The flowback of free proppant from the formation
is rarely stable, in most cases it flows back by slugs.
The difference between the instability of inflow and
proppant flowback has been observed. Based on this
fact the method of “pulsing” lift has been developed
with nitrogen pumped at different rates every
60-120 min. In most of the cases this method allowed
faster removing of free solids from behind the casing.



KPC 13 1y1acTa ¥ OrpaHUYEHHOIO O6'bEMA A30TA, TO
TIOABEM NOJIKCH OCYIICCTBIIATHCA IIPU 3HAYCHU

inf low

=max.

N2
B 3TOM ciIy4yae 3HAUHTEIBHYIO POJIb OY/IET UTPATh HE

INIYOMHA HA44J1a ObEMA, 4 UCCIIENOBAHUE XKUJIKOCTEMN,
MNOCTYHNAIOIINX B CKBAXKUHY, U OIIPEIC/IEHUE OObEMA
JKMJIKOCTH, KOTOPAsI HOIJIOMIAETCS IIIACTOM.

B m1060M City4ae st CHYDKEHH S pyucKa npuxsara ['T
HEOOXOAUMO CJIEIUTD 32 BBITTOJIHEHHUEM TPEX YCIOBHUI:
1. JaBineHHE HA YCThE CKBAXKUHBI HE JJOIKHO
OITYCKATbCS HUKE MUHUMAIBHOT'O 3HAYECHUS,
OIIPEJEIIEMOrO Kak Pwh 2 min 2 1,52 MMa.
Heo6xoaumo n3deratb OCTaHOBOK I'T.

3. MakcuMmanbHad ImybuHa cnycka I'T He fo/kHa
MPEBBIATH [NIYOUHY PACTIOTIOXKEHUS ITAKEPA
JIU(PTOBOU KOJIOHHBL

IlepBrIe ABA YCJIOBUA IPEAOTBPAILAIOT SPO3HUIO
I'T 1 TO3BOJIAIOT PETYIHMPOBATE HATPY3Ky HA I'T.
BBINTOJTHEHYE TPETHETO YCIOBUS YMEHBIITAET
BEPOATHOCTDb IPUXBATA.

N

NIAHNPOBAHUE NMPOLIECCA NOABEMA
B CKBAXWHE - NMPAKTUYECKIWNI OIbIT

Pa3paboTKa I1aHa O OPraHu3aIuu NorbeMa
TBEP/BIX YACTHUIL B CKBAXKWUHE HAYAIACh C BEIOOPA
Hanob0JIee IOAXOAIIICH MOACTN. 111 STUX HEeAeH
OBbLIa BBITIOJIHEHA CEPUS HAYYHBIX MCCJIETOBAHNUH
C IPUMEHEHHUEM CKBA)KUHHBIX U3MEPUTEIBHBIX
npubopoB. Miccie0BaHUS TOKA3a/IU, YTO HAnboiee
TOYHBIN PE3YIBbTAT IACT MOJICJIb IPOU3BOANUTEIBHOCTHU
CKBA’KUHBI, UCIOJIb3YEMASI B AHATTUTUYECKOM
nporpaMmMHoM obecrieueHuu Nodal. Taxoke B
PE3YIBTATE UCCIEAOBAHNI OBLIIO YCTAHOBIJIEHO,
4TO B TEYEHUE [IEPBBIX YACOB O’bEMA IIPUTOK B
CKBAKUHY OYEHb HECTAOMIIEH. TAKOE NOBEJICHUE MOXKET
OOBICHATBHCS CMENIUBAHUEM PA3IUYHBIX JKHU/IKOCTEN
B CKBAKHHE, I7IE HAOTIOAAETCS HAJTMYUE BAZKUX
TPaHyJI HOJTUMEPOB, COACPKAMUXCS B XKUJKOCTHU
1A I'PIT, KOTOpBIE HE TTIOABEPIVINCE pacnany. Korga
TOHKOAHCIIEPCHAS TTIMHA OCAXK/AJIACh HA TPY6AX U
CO3/1aBas1a JONOJHUTEIBHOE TPEHUE, HAOIIO]AJI0Ch
YMEHBIIIEHUE 3HAYEHUS Zintiow . TO K€ caMmoe

Oy,
OTHOCHTCS U K AMYJIbCUAM, COJECPKAIHUMCS B IOTOKE
donaa U3 naacTa.

BeposTHO, 4aCTULIBI IVIMHBL U AMYJIBCUU
06PA3YIOTCS B PE3YJIBTATE UPE3MEPHOTO MTOITIONMICHUSI
TMOTEHIIUAJIBHO OMACHBIX KUJKOCTEN I1JIACTOM BO
BPEMA CTAJUU ITOATOTOBKU CKBAXXUHBI K 'PIT. B
KA4ECTBE PENIEHUS JAHHOM IPOOJIEMBI IPUMEHSIIOTCS
JUCHIEPTIUPYIOIINE AT€HTHI /IS IJIMHBI U IIIJ1aM4, 4
TAKXKE ACIMYJIBI'ATOPH], KOTOPbIE 3AKAUYUBAIOTCS B
CKBA’KHUHY B IIPOLIECCE TObEMA.

Korzia noTok CTabuIn3upyeTcs, Ero CpejHeE
3HAYCHME YMEHBIIAETCSH, 4 C YBEJIMUYCHUEM 3HAYCHUSI
Q,» YMEHBIACTCS 3HAYCHUE

technologies

JOB DURATION CRITERIA

The well cleanout methodology depends on the

operator’s goals and may differ in operational time,
the nitrogen volumes pumped and the underbalanced
pressure created. As a rule, each cycle of cleanout is
followed by an operational standby period for rathole
checking and cleanout and lifting performance
appraisal. The duration of well lifting may vary

from 40 min to dozens of hours when the well is

filled with nitrogen and the flow is stabilized. It is
limited by the concentration of flowback solids and
qualitative and quantitative changes of the flow. The
field index for solids flowback appraisal and the
hydrocarbons content are determined in the field lab.
The appropriate frequency period for probing is 15-30
min. The following criteria influence the well lifting
duration:

if the flow does not change for a certain period of
lifting and solids flowback index has decreased

and does not raise during the time required to lift

the solids from the bottom, then the lifting can be
stopped;

If during the lifting the flow and solids flowback
index decrease at the same time then it is necessary
to stop the lifting, wait for a certain period and check
the hole and, if required, to repeat the “cleaning-
lifting” cycle.

THE ADVANCED METHOD

The advanced method or self-cleaning method

to optimize the “cleaning — lifting” cycle has been
developed for further enhancement of the cleanout
efficiency and is based on the principle of utilization
of well flow potential not only during lifting stage

but also for cleanout. Its application is limited for the
wells with deviation less than 45 deg below the tubing
packer.

1.

The concept involves the following cases:

Under certain conditions the wellbore cleaning can
be performed without running coiled tubing end
below the tubing packer, i.e. by pumping nitrogen it
is possible to create the underbalanced state when
the inflow is enough to suspend and lift the solids
in the larger wellbore. As a result, the well is being
cleaned by its own flow.

2.During the cleanout in underbalanced state in

1.

multizone wells it is possible to utilize the potential

of each zone for varying the cleanout speed.

Obviously, the minimum speed will be in the rathole

and the maximum — above the most productive

zone or above all zones.

This method has several main advantages:
Increasing the safety of the process, decreasing the
risk of stuck
Decreasing the job time due to fewer cycles.

This is explained by the fact that during the
underbalanced cleanout part of the free proppant
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OO6paTHBIN IPUTOK CBOOOJHOIO IIPONMNAHTA 13
IJIACTA HUKOTI/]A HE OBIBAET YCTOMYHBBIM, YAIIlE BCETO
BBIOPOCHI MTPOUCXOAAT NOpUUAMU. Habmoganicey
TAKKE PAZITUYUA MEXAY HECTAOMIBHOCTBIO MPUTOKA
B CKBAKMHY U HECTAOUJIBHOCTBIO OOPATHOT'O IIPUTOKA
nponnaHTa. Ha OCHOBE JaHHOI'O HAGIIOACHU S ObLI
pa3paboTaH METOJ, «ITYIbCUPYIOMIETO» NTObEMA, ITPU
KOTOPOM CKOPOCTB 3aKAYKHU 430TA MEHAETCS KAXK/IbIE
60—120 MuHY'T. B GOIBIIMHCTBE CYYACB 3TA MCTOIUKA
MO3BOJSAET OBICTPEE YAAIUTH CBOOOJHBIE TBEPABIE
YACTULLBI U3 MEXKTPYOHOI'O IPOCTPAHCTBA.

KPUTEPUU MPOOOIIXUTENIbBHOCTU PABOT
MeTOROIOTUS IPOLIECCA OUUCTKU CKBAKUHBI
3aBHCUT OT LIEJIEH, KOTOPBIE CTABUT IEPE]
Cco601 He(PTEAOOBIBAIONTASI KOMITAHU S, 1 MOXKET
Pa3IMYaThCS IO BDEMEHU IIPOBEJICHUS PAOOT,
OOBEMY 3aKAYUBAEMOTO 430Td U 3HAYEHHUIO
JIUPHEPEHITUATBHOTO IABJIECHUS B CUCTEME
«CKBa’KMHA-TIJIACT». KaK MPaBUJIO, 32 KAXK/IBIM IIUKJIOM
OUYMCTKH CJIEAYET NEPUOT, O’KUTAHU S, B TEUEHUE
KOTOPOTI'O NPOBOJUTCS MPOBEPKA BEPTIIOKHOT'O
KOJIOJII]A U OLIEHKA BBITTOJTHEHHOM OYUCTKH U TIOZ’bEMA.
ITpOAOIKUTENBHOCTD IIPOLIECCA NOABEMA B CKBAXKUHE
MOJKET BAPBUPOBATHCA OT 40 MUHYT JJO HECKOJIBKUX
JIECATKOB 4ACOB, B TECUEHUE KOTOPBIX CKBA’KHHA
34M0JHEHA 430TOM H IOTOK CTA0MJIEH. Bpems mogbeMa
OTPAHHUYHBAETCS KOHLIEHTPAIIUEN TBEPABIX YACTHL],
B OOPATHOM IIPUTOKE, 4 TAKIKE KAYECTBEHHBIMU U
KOJTUYECTBEHHBIMU U3MEHEHUAMU B IOTOKE. SHAYEHUE
KO3((PHUITHNEHTA, OLICHUBAIONIETO COJCPKAHUE
TBEP/BIX YACTUL] B OOPATHOM IPUTOKE U IIPOLIEHT,
NPUXOAAIUICS HA YITIEBOJOPO/IBL, ONIPEAEIACTCA B
o€eBOM 1abopaTopuu. Liesecoobpa3Hee BCEro 6parh
npo6bI Kakable 15-30 MuHYT. Ha TPpOJO/IKUTENBHOCTD
MPOLECCA MOLbEMA BIUAIOT CJIEYIOINE KPUTEPHUH:
* €CJIM B TEYEHHUE OIPEJEIEHHOIO IIEPHOAA
BPEMEHHU MTOTOK HE U3MEHUIICH, A KOI(PPHUIIUEHT,
XAPAKTEPUSYIOINH COAEPKAHUE TBEPBIX
4ACTUL, B OOPATHOM IIPUTOKE, YMEHDBIITHJICA U HE
YBEJIIMYNBACTCS B TCUCHHUE IEPHOZA BPDEMCHU,
TPeOyeMOTo JIJIst HOJHATHS TBEPBIX YACTUILL CO
JIHAa CKBAKMHBI, TO IIPOIIECC MO'BEMA MOKHO
IIPEKPAIIATH;
€CJIU B IPOLIECCE MObEMA IOTOK M KOI(P(PUIIHUEHT,
OIPEACIISIONINI COJICPKAHNE TBEP/ABIX YACTHUIL B
OBGPaTHOM IPUTOKE, OTHOBPEMEHHO YMEHBIIIAIOTCS,
HEOOXOMMO OCTAHOBUTBD IPOLIECAYPY NObEMA,
MOJIOK/1aTh HEKOTOPOE BPEMS], TIPOBEPUTH CKBAKHUHY
U, €CJIN TPEOYETCs, IOBTOPUTD IIUKJI «OYHUCTKA-
MO'bEM>.

YCOBEPLIEHCTBOBAHHbIV METO[,

Bpl1 pa3zpaboTaH YCOBEPUIEHCTBOBAHHBIN METO]
OYUCTKU CKBAXKUH, WU TAK HA3bIBAEMbBIA METOJ,
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flows back from the well and the next cleanout
and lifting with coiled tubing is accelerated and
simplified.

3. Hard fill removal. If during the cleanout the hard
fill/proppant plug is observed then it is removed by
chemical and/or mechanical methods. It can take
a significant time period. It is found out that during
the self-cleaning cleanout the fluid and solids flow
erosion is efficient in removing the hard fill plugs.

Disadvantages of the method involve the complexity
of design and necessity of on-balance circulation stage
with bottomhole check-up that can take 2—2.5 hours.

DESIGNING OF WELL SELF-CLEANING

Before designing self-cleaning operations with the
use of the advanced method, it is necessary to evaluate
the possibility of its application. The following steps
should be made.

DETERMINATION OF SELF-CLEANING WELL POTENTIAL

Firstly, the well lifting is modeled using the Nodal
analysis. It is important to account for the difference of
Pfor and PI as described above.

Then, the particles suspension layer and self-
cleaning potential are analyzed cumulatively for each
zone, i.e. after estimation of flow potential to suspend
the particles for the first zone, it is required to perform
the estimation for the second zone with regard to the
pervious one. If the suspended particles layer becomes
larger than the distance to the tubing end than it
is necessary to analyze the degree of self-cleaning.

The approximate estimation can be done using the
following algorithm:

:Re”xpﬂ _ dfx(Ps*Pﬂ)Xg
=g xp e o
T, x| 14004522 SXP”X(pj Pa)xg
. Ky
Gy
AB,SandFill =AF g = 4 =

:(ps —pﬂ)xgx(l—wgo)xh[,o ~
N am N

~| — | = m=——————-»9,
m? m?*x9,81x10*

where:
w,, — critical flow velocity to suspend the particles,
my/sec;
d — average particle diameter, 72;
K, — dynamic fluid viscosity, N .x cex ;
m;

4P, . — pressure drop through i- sand layer for its
pseudo-suspension;
Pgand P, —solids and fluids densities, accordingly;
g, — porosity of initial/non-suspended solids layer;
h,,— height of initial/non-suspended solids layer.

Based on 4P, ;. the flow velocity above the i zone
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CaMOOYUIIEHUS. [JAHHBIN METO/L ONTHMU3HUPYET
LJUKJI «OUUCTKA-TIOABEM», UTO IIO3BOJISET EIIE
OOJIBIIE YBENUYUTD 3(P(PEKTUBHOCTb NPOLIEAYPHI
OYHCTKU CKBAKUHBL OH OCHOBAH HA IPUHITUIIE
MCHONB30BAHUS TOTEHIIUAJIA TIOTOKA BHYTPU
CKBa>KUHBI HE TOJIBKO JIJISI CTAAUH TOA’bEMA, HO
TAKXKE U JUIS CTAAUN OYUCTKU. [IpUMEHATD JAHHBIN
METO/ MOXXHO TOJIBKO B CKBAXKMHAX, I7I€ OTKJIOHEHHE
OT BEPTUKAJIN HUXKE YPOBHSA MTAKEPa IN(PTOBOMH
KOJIOHHBI COCTABJIIET MEHEE 45 IPATYCOB.
MeTon MOXET pa0OTATh B CJIECAVIOMUX CIYYadX:
1. TIpu onpejeeHHBIX YCIOBUSAX OYUCTKA CTBOJIA
CKBaKHMHBI MOXET IIPOU3BOJUTBCS O€3 CITYCKa
koHIa I'T Huke ypOBHA Makepa TUPTOBON
KOJIOHHBI, T.€. C TOMOMIIBIO 3aKA4KH 430Ta MOXHO
CO3/1aTh NOHUKEHHOE /] B CTBOJIE CKBAKWHBI,
€CJIY IIPUTOK B CKBAXKUHY JJOCTATOYHO MOIIHBIA
JUISL yIEP2KAHUSA BO B3BEMIEHHOM COCTOSTHUU U
MHOAHATHS TBEPABIX YACTUL] B OOJIBIIEM CTBOJIE
CKBAKHHBL B pe3ynprare CKBa)KMHA OYUIIAETCS
CBOUM COOCTBEHHBIM ITOTOKOM.
2. Bo BpeMs OYMCTKM C IPUMEHEHHEM

is determined. The height of suspended layer is
estimated as:
1-—
h = —( i ) xh

i_(l_g)) i,0

It is important to mention that the above estimation
is approximate and does not include the friction
and acceleration losses due to the absence of
adequate model. The underbalanced flow velocities
are determined by volumetric average of flow
components with respect to their molecular masses.
Also, the multiphase flow regime is not included into
the estimation. However, the flow regime factor can be
significant due to the presence of surfactants affecting
the actual blend viscosity as compared to the averaged
one. Moreover, it does not define the possibility of
self-cleaning. In practice, it is recommended to take
as the minimum control time period the value of
1.5-2.0"Twh, where Twh is the time of solids lift from
the bottomhole to the wellhead.

SOLID SUSPENSION VELOCITY DEFINITION
At the third stage, it is required to estimate the

TMOHMXEHHOTO '/ B CKBA)KMHAX C HECKOJIBKHUMH
NPOAYKTUBHBIMU NHTEPBAJIAMH MOXHO
MCIIOIb30BATH NOTEHINAJ KAXKJOTO UHTEPBAIA

capability to create the flow velocity greater than the
suspension velocity. The suspension velocity should
be calculated cumulatively for each zone from the

bottom. In this case the calculation should be done
only for the zone with good potential for particles
suspension. Using the pressure losses in layers defined
earlier, the volumetric velocity of the flow should

be corrected. Thus, upon getting the linear casing
flow velocities profile, the possibility of self-cleaning
may be predicted. The approximate estimation of
suspension velocity can be done using the following
equation:

JUISL UBMEHEHU A CKOPOCTHU OUYUCTKN. O4EBUHO,
4TO MUHHUMAJIbHAA CKOPOCTD GYIET B
BEPTIIIOKHOM KOJIOAIIE, 4 MAKCUMAJIbHAS — BBIIIIC
CaMOTr0 IIPOIYKTUBHOI'O MHTEPBAJIA INOO BHIIIE
BCEX MHTEPBAJIOB.

DTOT METO/L UMEET HECKOJIBKO OCHOBHBIX
IIPEUMYVIIECTB:

1. VYBesmyeHue 6€30IMACHOCTHU IIPOLLECCA OUUCTKHU
Y YMCHBIIICHUE PHUCKA ITPUXBATA.

2. YMEHBIIIEHHE BPEMEHHU ITPOBE/ICHUS OYHUCTKU Re,xM, A2x(ps—p )xg
M3-32 COKPAIICHU S YHCIA IIUKJIOB «O4HUCTKA- Omin =7 P, [ xp o x(Ps Py g}
MIO/TbEM», HEOOXOVMBIX JIJISI 3ABEPIICHUS By % 18+0,61X\/ B ,
IIPOLIECCA. DTO OOBSICHAECTCA TEM (PAKTOM, UTO BO 7
BPEMSA OYUCTKH HA IETIPECCUN YACTh CBOOOAHOIO where:
MIPONITAHTA YXOAUT U3 CKBA’KUHBIL, UTO YIIPOIIAET w . —minimum required velocity to suspend one
U YCKOPSET HNOCIEAYIOUYIO OYUCTKY U IIOBEM C particle, m/sec — determined only in casing;
nomoIbio I'T. d — average particle diameter, 722.

3. YpaneHue npoOOK U3 TBEPABIX YacTULl,. Ecin K, — dynamic fluid viscosity, NV x sec.
BO BPEMS OUUCTKU HAOIIOAAETCSI OOPA30BAHUE m
NPOOOK U3 TBEP/bIX YACTUILL MU IIPOIITAHTA,
nux yCTpaHCHI/IC l'[pOI/ISBO/II/ITCH XUMHUYCCKNMHU
WUJIM MEXAHUYECKUMH crioco6amu. Ha 310 MOXeT
MOHA/JOOUTHCS 3HAYUTEIBHOE KOJITMYECTBO
BPEMEHU. BbIJI0 OOHAPYKEHO, YTO BO BPEMS
CAMOOYHUIIECHU S 3PO3UsL, CO371ABAEMAsI TIOTOKOM
durona U TBEPABIX 4aCTHULL, 3PPEKTUBHO
YAAJISAET IPOOKU U3 TBEPABIX YACTHILL.

K 4mciy HeJJOCTaTKOB METO/IA MOKHO OTHECTHU
CJIOKHOCTBD B IIPOEKTUPOBAHUH, A TAKXKE
HEOH6XOJUMOCTD OCYIIIECTBJICHHUS ATAMA ITUPKYIAIIUU
IpY HOPpMaabHOM I'/I B CTBOJIE C 0643aTENBHON
IIPOBEPKON 32604. DTOT 3TAN 3aHUMAET 2—2,5 Jaca. }

For the planning of self-cleaning the velocities ratio
is to be 0.35-0.5.

ANNULAR SUSPENDED PARTICLES LOAD

At the next step it is required to predict the possible
annulus load with particles and approximate
time for self-cleaning. As soon as the flow velocity
becomes sufficient for solids lifting, the solids load
the annulus and the underbalance decreases due
to the hydrostatics. If the underbalanced pressure
decrease causes the flow velocity to fall to w,, , then
the particles will stop moving upwards. The maximum
particles load should allow the underbalanced pressure
to stay above w . and the suspended solids layer to rise
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NMPOEKTUPOBAHWE PABOT NO
CAMOOHNLWEHNKO CKBAXXWHDbI

[epes TeM KaK EPEUTHU K IIJIAHUPOBAHHUIO PA6OT 110
OYHCTKE C IOMOIIBIO YCOBEPIIEHCTBOBAHHOI'O METO/IA,
HEOBXOIMMO OIIEHUTH BOZMOXKHOCTb €I'0 TPUMEHEHHUSL.
L1t TOro HEO6XOIUMO IPOJIENATH CIIETYIOIIHE AT H.

above the zone. The approximate estimation can be
done based on comparison of AP, ,for lifting particles

oad
in the casing and AP, required to create the flow
with velocity 2 2xw . . If the condition AP, 2 AP,

is fulfilled, then the cleaning time can be estimated.
Otherwise, the planning of self-cleaning will not prove

itself.

OMPEAENEHNE MOTEHLMAJIA Ap. - Lo *K @y, x4
CKBAXXWHbI K CAMOOYULEHNIO " Pl PI
Bo-11epBbIX, MOAEIUPOBAHUE ITIOJHUMAIOIECH where:
CIIOCOOHOCTHU CKBAKUHBI IPOBOAUTCS C TOMOIIBIO QO,,,, — minimum required volumetric flow velocity,
AHAJIUTUYECKOTI'O IpOrpaMMHoro ooecneyeHust Nodal. m’/min ;

BaXHO yyeCTh U3BMEHEHU A TVIACTOBOTO JaBIeHUA P

for

u

Koa(dg punmeHTa npous3BoguTeabHOCTU Pl nocse T'PIT,

KaK 9TO YKE ObLJIO OTTHCAHO BBIIIIE.

3areM I KaKJOU 30HBI COBOKYITHO aHAJIU3UPYIOTCA

MOTEHIINAJI K CAMOOYHUIINCHUIO U CJIOM B3BEIICHHBIX
TBEPABIX YACTUIL TO €CTh IOCJIE IPOBEACHUS
OIIEHKH CIIOCOOHOCTH ITOTOKA VICPKUBATH BO
B3BCIICHHOM COCTOSIHHUU YACTHILbI B IEPBOM
UHTEPBAJIC HECOOXOUMO IMPOBECTU AHAJIOTUYHBIHN
AHAJIN3 JIJI51 BTOPOT'O UHTEPBAJIA, IPUHUMAS BO
BHUMAHME NIPEABIAYIUNA. ECITN CITON B3BEMEHHBIX
YACTUIL CTAHOBUTCS OOJIBIIIE, YEM PACCTOSHHUE 10
koH1A I'T, HEOOXOANMO NTPOAHATIUZUPOBATD CTEIIEHD
caMoouuineHus. [IpubIn3uTeIbHbIE OLIEHKU MOKHO
BBITIOJIHUTB IPU HOMOIIIY CJIEIYIOMIETO A ITOPHUTMA:

K — constant, K= 2x60x24 = 2880 ;
PI — productivity index, KIL, B 72’ ;

dayxatm

A — cross-sectional area, m?;

For the purpose of simplicity of calculations within
the model used in the existing software packages,
the concept of “equivalent hydrostatic pressure” can
be engaged. In imaginary well circulation system, the
bottombhole pressure is the function of hydrostatics
only. Thus, the equivalent hydrostatics
P, ,=BHP=p, .*gx TVD, isderived. Then, the
re-calculation of equivalent pressure should be
done taking into account the solids load. This needs
one operation only. The result has the 0-5% error in
comparison with method 2.

, -
= Re"X uﬂ = dsx(psfpﬂ)xg peqv,ﬂ ><I/well +A><HSF X pS xe
“dgxp, dixp,x(Ps—P,)xg AP, =F — XgXTVDW:/’
W, | 1400 +5,22 [SSZEAT s T Vet
' W where:

AP AP = Gy P _— formation pressure;
nSandfill T TELSE T 0 Pogu — €quivalent average fluid density in the well,
V. . — Well volume from the wellhead to the zone of

=(Ps—P)xgx(—gy)xh,~

~ M= — N
m? m*x9,81x10*

Irac w, — KpUTHUYCCKAA CKOPOCTDb IIOTOKA, HeoO6XoaMast

JULS YAEPAKAHUS YACTULL BO B3BEIIEHHOM COCTOSIHUU,
M/Cex;
d. — CPEeHUM TUAMETP YACTULIBL, M ;
K, — AMHAMHYECKAs BA3KOCTD JKU/IKOCTH, Nx cer ;
: M

4P, . — IOTEPSI 1ABJICHUS Ha IICEBAOY/ACPXKAHHE i-TO
MNECYAHOI'O CJIOSI BO B3BEIIEHHOM COCTOSIHUM,

P, u sz_ IJIOTHOCTHU TBEPJBIX YACTULL U JKUJKOCTEN
COOTBETCTBEHHO;

g, — IMOPUCTOCTDb HAYAIbHOI'O/HEB3BEIIEHHOI'O CJI0sI
TBEP/bIX YACTULL;

b, , — BBICOTA HAYAJIbHOI'O/HEB3BEIICHHOT'O CJIOS
TBEPABIX YACTILI,

Ha ocHoBe BetuuHbL AP, . ONPECISIETCS CKOPOCTh

IIOTOKA BBIIIIE i-I'O UHTEPBAJIA. BBICOTY B3BELIEHHOI'O
CJI051 MOXXHO OLIEHUTD KaK

_(l—eo)>< .
" (1-e) o

Baxuno OTMETHUTD, YTO IIPCACTABICHHBIC BBIIIC
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well

interest;
H,, — measured solids layer height above the zone;
VD, — true vertical depth to the zone.
JOB TIMING ESTIMATION

While determining the time period for self-
cleaning the flowback of unconsolidated free solids
should be taken into account. For this purpose the
average statistical index for hydraulic fracturing
operations performed in the certain field is selected.
The self-cleaning should be stopped when the solids
concentration in the flowback decreases to the
minimum and does not increase within the time
period 15-2 times longer than the period required
to lift the solids from the bottom to the surface.
Determination of this moment is critical for job time
planning and nitrogen costs. The complexity of such
determination is interconnected with the necessity
to discontinue the self-cleaning during the solids
flowback. For this purpose, the well is circulated with
the fluid allowing on-balance state during the period
required to lift the solids to the surface. Then, it is
possible to run in and check the well bottom.



OIICHKH SBJISIIOTCS IPUOIN3UTEIbHBIMU U HE
YUYUTBIBAIOT IOTEPHU, CBA3AHHBIE C TDEHUEM U
YCKOPEHHUEM, U3-34 OTCYTCTBUA AJJEKBATHON MOJIE/IN.
OmnpeieieHuE CKOPOCTU NOTOKA ITPU MOHMUKEHHOM
I 1pOBOAUTCA ITyTEM IPOCTPAHCTBEHHOTO
YCPEAHEHUS KOMIIOHEHTOB IMTOTOKA IO UX
MOJIEKYJISIDHBIM MaCCaM.

Tak>Ke B OIICHKY HE BKJIIOUCH PEKHUM MHOT'O(A3HOT'O
NOTOKA. OTHAKO PAKTOP HOJLOOHOIO pozAa
MOXET OBITh BECbMA 3HAYMUTEJICH U3-34 HAJTUYUS
IIOBEPXHOCTHO-AKTUBHBIX BeleCTB (ITAB),
BJIMSIIONINX HA (DAKTUYECKYIO BI3KOCTb CMECH,
KOTOPAsI OTJIMYAETCS OT YCPEAHEHHOI'O 3HAYCHUS.
JaHHAs OIICHKA TAKXKE HE 1A€T BO3MOXKHOCTU
OIIPEJIEINUTD CIIOCOOHOCTD CKBAKUHBI K
CaAMOOUMIICHUIO. Ha MPAKTUKE B KAYECTBE
MUHHUMaJIbHOI'O IPOMEXKYTKA BDEMEHHU [IJIs1 KOHTPOJIS
pexkomenayercs 6pare suadenue 1,5-2,0°T  roe T, —
BPEMSI, HEOOXOAUMOE JIJI1 TOTO, YTOOBI TBEP/IbIC
YACTULIBI TOAHAIUCH C YPOBHS 320041 10 YPOBHS
YCTbsI CKBAKHHBL

OIPEAEJIEHVE CKOPOCTU, HEOEXOANMOMU
AJ15 YAEPXKAHUSA TBEPAbIX YACTUL
BO B3BELIEHHOM COCTOSIHUU

Ha TpeTbeM aTare HeOH6XOIMMO OLICHUTD
BO3MOKHOCTB CO3/IaHUSI CKOPOCTHU IMTOTOKA, KOTOPAs
ObLJ1a 6B OOJIBIIIE CKOPOCTH, HEOOXOAUMOH [IJIsT
VACPKAHUS TBEPABIX YACTHUIL BO B3BCIIICHHOM
COCTOSTHHH. DT CKOPOCTbD JIOJI>KHA BBIYUCIISITBCS
COBOKYITHO JIJI5I KA3K/I0T'O MHTEPBAJIA, HAYUHAS C
326051. B 3TOM Ci1y4yae BBIYMCIEHUS HYKHO IIPOBOAUTD
TOJIBKO JIJISI UHTEPBAJIA C XOPOUIUM ITIOTEHITUAJIOM
K YAEPKAHUIO YACTHI] BO B3BEIIEHHOM COCTOSTHUH.
3HaueHUE OO'BEMHOM CKOPOCTH ITOTOKA CIEYET
OTKOPPEKTHUPOBATH C YIETOM ONPEAECICHHbBIX DAHEE
3HAYCHUH HOTEPU JABICHUS B CJIOSIX. TAKMM 06pa30M,
KOTJJa IOJIYY€EH IPOMUIIb JMHEUHBIX CKOPOCTEN
HOTOKA B 00CAJJHOU KOJIOHHE, MOXKHO IPEACKA3ATh
CHOCOOHOCTD CKBAKMHBI K CAMOOYUIIIECHUIO.
[Tpu6IM3UTENIBHBIE OLIEHKHA CKOPOCTH, HEOOXOIUMOL
JUISL yIEPKAHM S YACTHIL] BO B3BEIIEHHOM COCTOSTHUH,
MO>KHO IIPOBECTH, UCIIOJIb3YSI CJIEIYIONTYIO (POPMYIY:

© _ RexB,; dgx(pAs_pﬂ)Xg
‘min - - 3
AP n X[18+0,61><\/dS P X(p‘ip”)xg] ’
ﬂ u =
7
e . — MAHMMAJIbHOE 3HAYEHUE CKOPOCTH,

HEOOXOAUMOE I YACPAKAHUS OJJHOHM YACTHIILI BO
B3BCIICHHOM COCTOSIHUH, M/CEeK — ONPEICISACTCS
TOJBKO JIJI1 06CAJHOM KOJIOHHBI,
d — CPETHUM TUAMETP YACTHUIIB, M.
Ky~ MHAMHAYECKAS BASKOCTD KUIKOCTH, N X C2€7C .

M
[ IIaHUPOBAHUS IIPOIIECCA CAMOOYUITICHHU S
OTHOIIIEHUE CKOPOCTEMN JOMKHO ObITh 0,35-0,5. }

technologies

FIELD IMPLEMENTATION
Both methods have been implemented and up to
date more than 500 wells have been cleaned after
the hydraulic fracturing. It has been found out during
the cleaning that most of the hydraulically fractured
intervals has the potential for self-cleaning. Such
potential is adequately determined by the advanced/
self-cleaning method and gives the predictable result.
Certainly, not every well is a candidate for self-cleaning
and in practice most of the wells cleaned with this
method had several zones. Also, the equations contain
a good safety margin, thus decreasing the actual well
potential. Therefore, 100% of the designed cleanouts
have been implemented in the field. The methods
showing the obvious advantage of the self-cleaning
method are compared.
The average coiled tubing cleanout job parameters
are as follows:
« the job duration is 2—5 days including the time for
nitrogen well lifting for 12—16 hours;
+ the volume of sand removed from the wellbore is
about 3 m® which equals 150 m in 7 inch casing;
« the volume of sand flowback from the perforations is
about 4 m® which equals 200 m in 7 inch casing.

IMPACT ON WELL LIFE AND PRODUCTIVITY

The implementation of the coiled tubing technology
has allowed to decrease the duration of the well
completion process and the failure rate of ESPs caused
by solids flowback from formation. The efficiency
of coiled tubing cleanout methods has reached 98%
which involves reduction of costs for replacement and
maintenance of failed ESPs and also additional oil gain
due to the fewer workover cycles. The average ESP
runlife equals 80—-90 days for the wells cleaned with
coiled tubing, while it is as low as 24—-30 days for the
wells cleaned conventionally. Totally, it can be stated
that the time advantage of coiled tubing is estimated as
54 days of additional oil production.

The other factor is ESP performance index. During
the cleanout operations the downhole gauges are
deployed to determine the optimal ESP size and
capacity. The received data make it possible to choose
the right equipment optimized for maximum well
performance in the first run thus avoiding the losses
caused by conventional optimization that includes
the deployment of “sacrificial ESPs”. Thus, in the wells
cleaned by conventional methods the “sacrificial”
ESPs are run at 75% of their capacity until the solids
flowback ratio is decreased to the average field value,
while after the coiled tubing underbalanced cleanout
it is possible to have the ESP working at full capacity
in the very first run. So, the additional production gain
equals 25% under this criterion plus the gain due to the
optimal production rate chosen.

During the field studies performed for comparison
of overbalanced and underbalanced cleanouts the
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TEXHOJIOT'NH

3ATPY3KA MEXXTPYBHOIO NMPOCTPAHCTBA
B3BELWEHHbIMW TBEPABIMW YACTULLAMU

Ha ciepyromem aTane HeO6XOAUMO ITPEACKA3ATh
BO3MOXKHYIO 3aTPY3KY MEKTPYGHOT'O IPOCTPAHCTBA
YACTUIAMH U OLICHUTD TPUOITHU3UTEIBHOE BPEMS,

HEOH6XOAUMOE [T CAMOOUHITIeHU . KaK TOIBKO CKOPOCTH
MOTOKA CTAHOBUTCS JOCTATOYHOI JJT TTOAHITHUS TBEPABIX

YACTHULL, OHU 3ATIOJIHAIOT MEXTPYOHOE IPOCTPAHCTBO
U pa3Hua Mexay I/l B CTBOJIE U IIACTE YMEHBIIACTCH.
IIpy1 HEZOCTATOYHO HU3KOM [/l B CTBOJIE CKOPOCTD
MMOTOKA HAJACT JO YPOBHA W ., YACTULIBI IEPECTAIOT

min?

JIBUT'aTbCsI BBEPX. MAaKCHMaJIbHAS 3aTPy3Ka MEXTPYOHOTO
OPOCTPAHCTBA YACTUIIAMU JIOJKHA OBbITh TAKOBOM, UTOOBI

I'l B CTBOJIE CKBAXKUHBI COXPAHAJIO CKOPOCTH ITIOTOKA
Ha YPOBHE, OOJIBIIEM, UEM ®, ., ¥ CJIO B3BEIICHHBIX

TBCPABIX YACTUL] IOJHHUMAJICA BBIIIC JAHHOT'O UHTCPBAJIA.

[Tpu6IM3UTENIbHBIE OLICHKU MOI'YT OBITB ITIOJIYYE€HBI HA
OCHOBE CPABHEHUA BEIMYMHBIAP, ,, HEOOXOAUMOI'O
JULS IONHATHS 9aCTULL B MEXKTPYOHOM IPOCTPAHCTBE, U
BEJIMYUHBI AP,
CKOPOCTHIO 2 2xw, . . Ecmu ycnosue AP, 2 AP,
BBIIIOJIHAETCS, TO MOKHO IIPOBOAUTD OLIEHKY BPEMEHHU,
KOTOPO€E NOHATOOUTCA HA CAMOOYHIIEHHE. B MHOM
CJIy4ae IJIAHUPOBAHUE CAMOOUYMIIEHUS CEOS HE

OIIPAB/IAET.

Qmin xK :("‘)‘min XA

AP L= )
m PI PI
rae Q . — MUHUMAJIbHAA OOBEMHAA CKOPOCTb ITOTOKA,
min
M MUH

K — koHcTanTa, K = 2x60x24 = 2880,
PI — x03(p(pULIMEHT TPOUSBOAUTENBHOCTH, _M?

JICHbXaT™

A — Ioma1b HONEPEYHOI0O CEUEHUS, M-,

JJ1 IPOCTOTHI PACYETOB B PAMKAX JJAHHOMU MOJE/IN
IIPU IIOMOIIY CYHIECTBYIOMMNX IIPOrPAMMHBIX
MIAKETOB MOKHO IIPUBJIEYb [IPUHIUII SKBUBAJIEHTHOI'O
TUJPOCTATUYECKOTO JABJICHUS. B BOOOpakaeMou
CUCTEME LIUPKYJIALINY B CKBAKMHE JJABJICHUE B 3260€

3aBUCUT TOJIBKO OT I'/]. TAKMM 06Pa30M, S3KBHUBAJICHTHOE

[Jlonpepensercakak P, =BHP=p, . *xg*xTVD,.
3aTeM CIIEAYET IEPECUYUTATD SKBUBAJIEHTHOE '/l €
YUETOM 3aIPY3KU TBEP/IBIMU YACTHUI[AMH MEKTPYOHOT'O

IIPOCTPAHCTBA. DTO MOXKHO C/IENIATH 32 OFHY OIEPAITHIO.

PesynbraT mMeeT IOrpentHOCTb NopsaaKa 0—5% no
CPaBHEHUIO C IPE/BIAYIITIM METO/IOM.

XV g+ AxXHg xpgxe

ABUad _ Pr _ p eqv, fl well 7 x g x TVDperf ,

well

rjie P, — T1aCTOBOE IABJICHUC;
Pogoyy — PKBUBAJICHTHASA CPEHASA IIOTHOCTD dmoua B
CKBa’KUHE;

V  — OO6'bEM CKBAKHHBI OT YCThS JIO HHTEPECYIONIETO HAC

well
UHTEPBAA,
H, — U3MEPEHHAsI BBICOTA CJIOA TBEPABIX YACTHL] BBIIIC
UHTEPBAA,
TVD,,,.— baKkruyeckas Iy6rHa [0 BEPTHKAIH 10
WHTEPBAJIA.
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significant impact on the final PI has been observed.
Typically, the Pl is 18—20% higher for the wells cleaned
underbalanced with coiled tubing. This difference can
be explained by the fact that during the underbalanced
cleanout the workover and fracturing fluids flow back
right after the hydraulic fracturing operation. These
fluids typically contain polymers and additives that are
potentially damaging to formation and their instant
removal prevents the associated problems. Thus,

the final fracture conductivity after underbalanced
cleanout is close to the initial parameters achieved
during the fracturing. With the conventional methods
these 18-20% of production gain are lost which
corresponds to 55 tons of oil per day per well.

Another problem related to workover activities is
scaling due to the mixture of workover fluids and
formation water. The quality of water for workover
fluids is hard to control due to the fact that the water
is taken from shallow Senoman formation and salts
distribution is not even in each batch. Reduction
of workover cycles decreases the risk of scale
precipitation in the formation and in ESPs in the course
of flowback during the production.

CONCLUSIONS

Application of coiled tubing for cleanouts after
fracturing has shown the following principal
advantages:

1. Avoidance of deployment of “sacrificial” ESPs,
which decreases the number of workovers and
associated well killing operations.

2. Extended life of ESPs deployed for production —
decreased failure rate caused by flowback solids.

3. Fewer workover fluids to be pumped which
decreases the rate of scale precipitation in the
formation and later in ESPs.

4. Increased PI for the wells cleaned underbalanced
due to the removal of damaging workover fluids
and faster fracture cleanup.

5. Enhanced effect from stimulation activities and the
increased NPV from the spent budget.

6. Workover time and budget savings when self-
cleaning is implemented.

Unit Conversion Factors
bbIx 1.59 E + 02 = liter
ftx3.048E-01=m
galx3.785E + 00 = liter
gal/bblx 2.38 E + 01 =liter/m?
inx2.54E-02=m

ksix 6.895 E + 06 =Pa
Ibx4.53E-01=kg
Ib/bbl x 2.853 E + 00 =kg/m?
psix6.895E + 03 =Pa
(°F-32)x5/9E+00="C



OLEHKA BPEMEHW PABOT

IIpu onpefeIeHUU IPOMEKYTKA BDEMEHH,
HEOOXOMMOTO JJIs CAMOOYHUIIEHHU S, HEOOXOAUMO
YYUTBIBATb OOPATHBIIN NPUTOK HECBA3AHHBIX TBEP/BIX
4acTuL,. YTOOBI IPUHATD ITOT (PAKT BO BHUMAHHUE,
JULSL KA2KJOT'O MECTOPOXKIAEHUS BEIOMPAETCS CPEIHUN
CTATUCTUYECKUN KOI(P(PUITUEHT, COOTBETCTBYIOIINH
onepanyu 110 I'PIT. ITporecc caMOO4YUIIEHU CIIEAYET
MNPEKPAIATD, KOTJA KOHLIIEHTPAIUS TBEPABIX YACTHIL
B OOPATHOM IIPUTOKE yINaaa JO MUHUMyMd U HE
YBEJIMYUBACTCA B TEYEHUE [IEPUOAA BpEMEHU, B 1,52
pa3a IPEBBIIIAIONIETO BPEMS, KOTOPOE TPEOYETC S
JUISL IO'bEMA TBEPABIX YACTUL] € 326051 CKBAXKUHBI HA
MOBEPXHOCTb. ONPEAEIEHUE 3TOTO MOMEHTA OYEHD
BA’KHO JUISI IJIAHUPOBAHM S BDEMEHU NTPOBEJECHUSA
onepanuy U CTOMMOCTH a30Ta. CJIOXKHOCTb
TAKOI'O ONIPEJEJIEHUA CBA3aHA C HEOOXOAUMOCTBIO
NPUOCTAHOBKH CAMOOYHIIEHHU BO BpEMSA OOPATHOI'O
NPUTOKA TBEPABIX YACTHIL. /I 3THUX 1IEJIEU CKBAXKHUHA
MPOMBIBAETCSA (PIIOUIOM, YTO MTO3BONAET YCTAHOBUTD
HOpMaJipHOE '/l B TEUEHNE NEPHUOAA, HEOOXOJUMOI'O
JUIS IOAHATHS TBEPABIX YACTHI] HA IOBEPXHOCTb.
3aTeM MOXXHO OCYIIECTBUTD CITyCK I'T
B CKBAKMHY U IIPOBEPUTD 3A001.

PEAJIN3ALNA B [TOJIEBBIX YC/IOBUAX
0O6€e METOAUKU ObLIN PEATIU30BAHBL, U HA TAHHBIA
MOMEHT 60J1e€ 500 CKBAKUH ITPOLIIA OYUCTKY
nocie nposegenua B Hux I'PIN. B iponiecce ouncTkn
OBLJIO 3AMEYEHO, YTO OONBIIHMHCTBO UHTEPBAJIOB,
noaseprmuxca ['PI1, uMeroT noTeHnuan K
CaMOOYHUIIEHUIO. TAKOM NOTEHIINAT AJJCKBATHO
OIIPEAESIETCS C IOMOIIBIO YCOBEPIICHCTBOBAHHOI'O
METO/A/ METOLA CAMOOYMINEHUA U JAET
IpEJCKA3yeMbIE pE3YyAbTaThl. KOHEUHO, HE BCSIKAs
CKBAKMHA SIBJISIETCS KAH/IU/IATOM HA IIPUMEHECHHUE
JaHHOro MeToAa. Ha npakTrke 60IbIIMHCTBO
CKBAKHH, OUNIICHHBIX C UCIIOJIb30BAHUEM NOJOOHOTO
METOZA, UMEJIN HECKOJIBKO NHTEPBAJIOB. KpoMe Toro,
B IIPEACTABICHHBIX YPABHEHUSX IPEYCMOTPEH
JIOCTATOYHBIIN KO3 PUIIMEHT 6E€30IIACHOCTH, YTO
YMEHBIIAET PEAIbHBIN IOTECHIINAJ CKBAXKUHBIL.
IToaTomy BCe 100% CIIPOEKTHPOBAHHBIX OIIEPAIIUH
10 OYUCTKE OBLIIU IIPUMEHEHBI B IIOJIEBBIX YCIIOBUSX.
CpaBHEHHUE METO/IOB [IOKA3bIBAET OYEBU/ITHBIE
NPEUMYIIECTBA METO/A CAMOOYUIICHUSI.
CpelHUE 3HAYCHUS ITAPAMETPOB OIIEPALIUHU 11O
OYHCTKE C IPUMEHECHUEM KOJITIOOMHIA:
* BpEMS OIIEPAIIUU COCTABISAET 2—5 AHE, BKIIIOYAs
BpEMSI Ha 3aKAYKY 430Ta B CKBAXUHY (12—16 9acoB);
* 0OO'bEM HU3BJICYCHHOI'O U3 CTBOJIA CKBAXKUHBI IIECKA
COCTABJISIET OKOJIO 3M?, YTO COOTBETCTBYET BBICOTE
150 M 1151 06CATHOM KOJIOHHBI IMaMETPOoM 177,8 MM;
* 06'bEM OOPATHOI'O IMIPUTOKA IIECKA U3 UHTEPBAJIOB
nep@opanun COCTABAIET OKOJIO 4M?, 4TO
COOTBETCTBYET BBICOTE B 200 M 711 0OCaJHON
KOJIOHHBI AUaMeTpom 177,8 mm.

MNPUNOXEHUE
ATTACHMENT

BDIH 1
ESP1

DIIH 2
E3P 2

DIIH 3
ESP3

.K armﬁoiz &Mé’HFtblu anomansisil 06pansiti npuntpr
$2z P A by D 1

- Short-duration abnormal solzds ﬂawbacle

] Cpeanee nomecmopoata)eumo 3Haenue 00PAMHO20 PUMOKA MBEEPObIX HACIMUY
Average field value of the solids flowback

Bpewms / Time

Pucynox 1- dgpghexm, oxa3vieaemoiii OUUCmKo1L

c npumenenuem I'T na memn omoopa meeposix
uacmuy, 6 CPAGHEHUU CMEIMOOOM YCINAHOBKU
«ocepmeennozo» SLIH

Figure 1 - The effect of CT cleanout on solids flowback

rate in comparison with “sacrificial” ESP’s deployment

Ob6pammulii npumorx meepoux wacmuy, me/n / Solids flow back volume, mgr/I

6e3 omxa308 / no failures

OMIKA3 NO CHUICCHUIO NPOU3B00UMEbHOCMU / low performance
omxa3s anexmpoobopyoosanus /R-0

npuxeam nacoca / pump stuck

. meepovie wacmuyol nocae I'T / solids after CT

Pucynox 2 - Qucno u munvt omxa3o6 o60pyo0oeanus
6 CKBANCUHAX, OUUULEHHBLX C NOMOULBIO
KONMIOOUHZOBBLX EXHONO02UTL

Figure 2 — The number and type of failures
inthe wells cleaned with CT }
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TEXHOJIOT'NH

BINVAHUE HA OAJIBHENLLYIO
SKCMNNYATAUUNKO CKBAXWHDbI
W EE NPON3BOAUTEJIBHOCTb

Buepenune KoITIOOUHTOBBIX TEXHOIOT U
IO3BOJIUJIO CHU3UTD BPEMS HA IIPOBEACHUE
3aKAHYUBAHUS CKBAXKUHBI M YMEHBIIUTD YACTOTY
0TKa30B DIIH n3-32 06paTHOrO NPUTOKA TBEPABIX
YACTUL] U3 TI1ACTA. DPPEKTUBHOCTS OUHUCTOK C
npumMeHeHueM I'T JOCTUTTIO YPOBHS B 98%, 4TO
COOTBETCTBYET YMEHBIICHUIO 3aTPAT HA 3AMEHY U
TEXHUYECKOE OOCTYyKMBAHUE OTKA3aBIUX DIIH, a
TAKIKE JOIOJHUTEIBHOMY IPUPOCTY HEPTH 61arogapst
6onee penxuM 1ykiaam KPC. CpeIHUN MEKPEMOHTHBIN
nepuo D1 H 14 CKBAKUH, OUHUIIEHHBIX C ITIOMOIIBIO
KOJITIOOWHTA, cOCTaBsieT 80—90 1HEI, B TO BpEMSI
KaK JJIs1 CKBAKWH, OYUIIEHHBIX TPAaJUIIJUOHHBIMUA
CIIoco6aMu, 3TOT NEPUOJ PABEH 24—-30 nHaM. B iesiom
MPEUMYIIECTBO KONTIOOMHIOBBIX TEXHOJIOIUI MOXKHO
OLIEHUTD KaK 54 TIOMOJIHUTEIBHBIX JIHS HEPTEJOOBIYN.

Eme omfHUM (PaKTOPOM SABIAETCA KOI(PPUIITUEHT
npousBoauTeENbHOCTH DI H. Bo Bpemsa onepannii no
OYHCTKE B CKBAKMHE PA3ZMEINAIOTCA U3MEPUTEIbHBIE
IPUOOPBL, KOTOPBIE ONPENENAIOT OITUMAIBHBIE
pa3Mepsl ¥ TPOU3BOAUTENBLHOCTD DI H. [Tonyyennele
JaHHbBIE IIO3BOJIAIOT BO BPEMS IIEPBOI CITyCKO-
MHOA’BEMHOM OIIEPALIH YCTAHOBUTD IIPABUJIbHOE
060pyIOBAHHE, KOTOPOE ONITUMU3UPOBAHO JIJIA
JOCTHUKEHUSA MAKCUMAIbHONU ITIPOU3BOAUTEIBHOCTH
CKBa’KHHBI, U U30€KATh TEM CAMBIM IIOTEPD, CBA3AHHBIX
C TPAJAULIMOHHOM NIPOLEAY PO OIITUMU3ALINH,
KOTOPAas BKJIIOYAET B CEOA YCTAHOBKY <KEPTBEHHOT'O»
DIH. TakuM 00pa30M, IOCIE OYUCTKU CKBAKUH
TPAaAUIUOHHBIMUA METOAMU, KKEPTBEHHBIE» DIIH
PaboTarT B HUX HA 75% OT CBOEH MOIITHOCTH JJO
TEX IIOP, NOKA KOIPPUITUEHT, XAPAKTEPUIYIOI NI
OOPATHBIN IOTOK TBEP/ABIX YACTHULL, HE CHU3UTCS JJO
CPEAHErO 3HAYECHUS II0 MECTOPOXKJCHMUIO. [Tociie
OYHCTKH CKBA>KMHBI C TIOMOUIbIO KOJITIOONHT'A,

MOKHO 3a11yCTUThb DILH Ha NOJIHYIO MOIIHOCTD yKE
B CAMOM Ha4aJI€ SKCIIYyaTAUH CKBAKUHBL. TO eCTh
JIOTIOJIHUTEJIBHBIN IIPUPOCT B IOOBIYE 110 3TOMY
KPUTEPUIO COCTABIAET 25%. TaKKe K 9TOMY HYKHO
JI06ABUTH IIPUPOCT, OOYCIIOBIEHHBIN BEIGOPOM
OIITHMAJIBHOTI'O TEMIIA JIOOBIYH.

Bo BpeMs oneBbIX UCCIEOBAHNH, ITPOBOJUBIINXCS
JUISI CDABHEHM I METOJOB OUUCTKHU B YCJIOBUSIX
MOBBIIIEHHOI'O ¥ TOHMXXEHHOT'O '/l B CTBOJIE CKBAXKUHBI,
Ha6JII0[]aJI0Ch 3HAYUTEIBHOE BJIMSHUE BBIOPAHHOI'O
METO/Aa HA KOHEYHOE 3HA4YEHUE KOA(PPULIUEHTA
NPOU3BOAUTENBHOCTU PI. OOBIYHO /1J151 CKBAKHH,
OYHIIECHHBIX C [IOMOLIbIO KOJITIOOUHI'A HA JJEIIPECCUH,
Koa@duumenT PI na 18-20% BbIIe. DTy pa3HUILY
MOXET OOBACHUTD TOT (PAKT, YTO BO BPEMS OUHUCTKHU HA
penpeccuu KuakocTu 11 KPC u I'PT yxoasar u3 riacra
Ccpaay nocsue oKoH4YaHus I'PIT. DTH )KUAKOCTH, KAK
IIPABUJIO, COAEPKAT ITOJIUMEDPSHL U JOOABKH, KOTOPbIE
MOI'YT BBI3BATb [IOBPEXKCHUS IJIACT4, [IO3TOMY UX
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2
1

Pucynox 2a — Bauanue ouucmxu ¢ npumenenuem

I'T na axcnayamauuonnsie kavecmaéa SIH. Homep

1 coomeemcmaeyem HO60MY HACOCY, N2 2 — nacoc

U3 CK8aNCUHbBL, OUUWEHHOU C NOMOwbt0o I'T, Ne 3 —
HACOC U3 CKBANCUNDBL, OUUULEHHOTE MPAOUUUOHHBIMU
memooanu

Figure 2a — The effect of CT cleanout on ESP
performance. Part #1 is taken from the new pump,

#2 — pump from the well cleaned with CT, #3 — pump
Jrom the well cleaned by conventional methods

CmamucmuueckKue pe3ynsmamot A30MmHozo0 2a3rugma c
ucnoavzosanuemI'T
no oannsim FOHT, uions 2002-dexaops 2003 z2.

Statistical Effect of CT N2 KO data from YNG Jul2002-Dec 2003

delPl(zaznugpm c ucnonszosaruemI'T) (59 ckeadxncur)
delPI(with CT KO)(59wells)

delPI (KP(6opbba ¢ HU3KOLE nPOHULAeMOCINbI0))
(73 cKeaxncuriv)
delPI(WO(remouve low kb)) (73wells)

delPI (KP ece 99 ckeadncui)
delPI(WO all 99wells)

Pucynox 3 — Cmamucmuuecxkoe pacnpeoenenue
eeauuunst delPI (m?/0/amm ) noka3vieaem
SHauumenvHoe YaryuiieHue Homenuuala
cKeadcunsl, K020a cpa3y nocae I'PII ciedyem
OvbICMPAn OUUCMKA C UCNOABIOBAHUCM A3SOMHO20
2azaugpma npu nomouwu I'T. Ipupocm 6 30% cayuaee
ABAACMCA CIMAMUCMULECKU O01ee SHAUUMBIN
(koagppuruenm npupocma — 2—-3) 0na CK8ANCUN

C HAUOONBUUM NOMEHUUANOM. TN CKEaANCUH C
MeHbuum nomenyuaniom (6 30% cayuaes) sgpgexm
npeneopercumo man

Figure 3 - Statistical Distribution of delPI shows

a significant improvement of well potential when
thef‘rac is immediately followed by a rapid cleanu}l)
period usinf CT nitrogen l;ﬂ The gain is statisticall
considerably bigher (2 to 3 times) on the well with the
bighest potential (30% of cases). On lower potential

well (30% of cases) the impact is negligible



OBICTPOE YAANEHUE IPEJOTBPALIAET CBA3AHHBIE C
TAKUMU [OBPEXCHUSMU NPOOIEMBL TaKUM 00pa3oM,
KOHEYHAas IPOBOJAUMOCTD TPEIIUHBI IPHU OYUCTKE

HAa JJEIPECCUU OIIN3KA K HAYaJIbHOMY 3HAYEHUIO,
JOCTUI'HYTOMY B IIPOLIECCE TUPpOpPa3puIBa. IIpu
HUCIOJIB30BAHUU TPAJAUIIUOHHBIX METOAOB MBI TEPSIEM
31U 18-20% NMPOU3BOJUTEIBLHOCTH, YTO COOTBETCTBYCT
55 TOHHAM HE(MPTHU B ICHb C OTHOM CKBAKHHBI.

Eme ojHOM IpOO6IEMOM, CBI3aHHOM C IPOBEICHUEM
KPC, aBnsieTcsl COI€e0OPA30BAHUE U3-32 HATTUYUS
cmecu kugroctei 1 KPC v m1acToBOM BOABL.
KauecTBO BOAIBL, HCIIONB3YEMOM B )KHUJIKOCTSX JIJIS
KPC, Ts5Ke/10 KOHTPOIUPOBATD U3-34 TOI'O, YTO OHA
JIOOBIBAETCS U3 HETVIYOOKOT' O IIACTA CEHOMAHA, U
COZIEPKAHUE COJIEN B PA3HBIX MAPTUAX )KUJKOCTH AJ1A
KPC BapbupyeTcs. YMEHbIIECHUE YUC/I1a HHUKI0B KPC
CHHKAET PUCK CONIe06pa30oBaHus B riacte u S H nipu
OOPATHOM IIPUTOKE (PIIION]1A BO BpEMS JOOBIU L.

BbIBO/bl
IIprMEHEHHUE KOJATIOOMHIA IIPU OYUCTKE CKBAXKUH
nocne I'PIT 1pogeMOHCTPUPOBAJIO CJIEAYIOIINE

OCHOBHBIE IPEUMYILIECTBA:

1. HeT HEO6XOAMMOCTHU PA3ZMENIATH B CKBAKUHE
«©<KepTBEHHbIE» D1IH, 4TO NPUBOAUT K YMEHBIICHUIO
uncna KPC v CBA3aHHBIX C HUMHU OIIEPALIMH 10
IVIYIIEHUIO CKBAXKUH.

2. VYBEINYUBAETCS CPOK CIYKOBI DIIH,
YCTAHOBJIEHHBIX JIJIS1 OCYIIECTBICHUS TOOBIYH,

U CHM)KACTCS YACTOTA OTKA30B U3-32 OOPATHOTO
IPUTOKA TBEP/IbIX YACTHII,

3. YMEHBHIAETCA KOJIUYECTBO Kuakocten ayisa KPC,
KOTOPOE HEOHXOAMMO HUCIIOIb30BATh, YTO CHUIKAET
UHTEHCUBHOCTD COJICOOPA30BAHUS B IIACTE, 4
3arem v B OLIH.

4. VBEIU4YUBAETCA KOIP(PULINEHT
NPOU3BOAUTENBHOCTH PI 1714 CKBAXKNH,
OYHIIEHHBIX Ha JIEIPECCUU, 6JIATOAAPS YIATIEHUIO
HOBPEXJAIONMMX IITACT KUAKocTed i1t KPC n
OBICTPOU OYUCTKE TPEMUHBL

5. YcunupaeTcs 3(pPEKT OT MPOLEAYP IO
CTUMYJIMPOBAHUIO IPUTOKA U YBEIUUYHUBACTCS
YHCTAs IPUBEAEHHAS CTOUMOCTD HIOTPAYEHHOI'O
OIOKETA.

6. TIpH UCTIOIB30BAHWUH METO/A CAMOOYHIICHUS
COKpaujaeTcs BpeMs Ha mposeacHue KPC u
0O0ECIIEYNBACTCS SKOHOMMU I OIOKETHBIX CPEJICTB. ©

KosgpmumeHTbI cornacoBaHmnsi pa3mepHoOCTeN

6appenbx 1.59 E + 02 = nutp; ¢pyTx3.048E-01=m;

rannoHx 3.785 E + 00 = nutp;

rannoH/6appens x 2.38 E + 01 = nutp/m?;

Aorimx 2.54 E - 02 = m; knno-gyHTHa kB. gonm x 6.895 E + 06 = Na;
¢yHTx 4.53 E- 01 =«kr; pyHT/6appens x 2.853 E + 00 = kr/m3;
¢yHTHa KB. oM x 6.895 E + 03 =Ma(°F-32) x 5/9 E + 00 ="C
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NMPUNOXEHUE

ATTACHMENT

Cropocms npoxooxu /Rate of penetration

CII npu cmanoapmmom memooe
ROP standard method

CII npu yco6eputercimeo8anom memooe
ROP advanced method

~
N

i
S

Co

CIT, m /mun / Rep, my/min
AN o)

N}

0 - . . - : . . - . . . -
5368 5669 5246 5368 8173 5182 6045 33-W 6334 4904 5554 4766 8263 6703

cxaxcuna Ne / well Ne

Pucynox4 - Cpasnenue ckopocmeti npoxooxu
60 @pPems OUUCMKU CIMAHOAPIMHBIM U
ycoeepuencmeo8anibim Memooamu

Figure 4 — Comparison of rate of penetration durin,
the cleanout using standard and advanced methods
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NJAASNMIEHHO-MNVINVJIbCHOE
BO3AENCTBME.
NMepcneKTUBLI NPUMEHEHUA
Ha TOPU3OHTAaJNIbHbIX CKBa)XKMHaX

PLASNIA-PULSE IMPACT.
Prospects of Its Application
at Horizontal Wells

A.B. BOYKAPEB, 3amMeCcTHTE/Ib I€HEPAIBHOI'O TUpeKkTopa, NOVAS Energy Services
AV.BOCHKARYOYVY, Deputy Director General, NOVAS Energy Services

MHOCJIEJHUE T'O/Ibl OOECIIEYEHNE NOAACPKAHUA

U YBEJIMYEHHUE OO'bEMOB JJOOBIYU HEPTH U

raza He(pTera3oOOBIBAIOIMMH KOMIIAHUSAMHA
Poccuu nponucxoauT B OCHOBHOM 34 CYE€T UHTEHCUBHOMU
IKCIUIYATALUU KPYIIHBIX U YK€ JJIMTEJIbHOE BpEM S
Pa3pabaThIBAEMBIX MECTOPOXKACHUN. OJJHAKO BBICOKAS
OOBOHEHHOCTD U3BJIEKAEMOU TPOAYKIIUH U PE3KOE
MOHMWKEHHUE TIACTOBOTI'O IABJIECHUSA IPOLYKTHBHBIX
TOPU3OHTOB IPUBOJAT K HEYKJIOHHOMY CHUXEHHIO
3(pPEKTUBHOCTH IKCILTYATAITUOHHOTO (POH/A CKBAXKUH
U, KaK CJIE[JCTBUE, K CHIKEHUIO KO3 pULeHTa
ussneuenus Hedprtu (KMH). Ogaum u3 Hauobosnee
3 PeKTUBHBIX METOAOB NOBbIICHUS KVH sBisieTcs
OypEeHNE TOPU3OHTANBHBIX CKBAXKHUH.

ITpy MCITONIb30OBAHNUM TEXHOJIOT U OypEHUA
TOPU3OHTAJIBHBIX CKBA’KHH CTAJIO BO3MOXKHBIM
pa3pabaTeIBATh HOBBIE, CYUTABIIHECS PAHEE
HEa(PEKTUBHBIMU, MECTOPOXKCHUS U U3BICKATD
YITIEBOAOPOBI, CYUTABIINECH PAHEE HEU3BJIEKAEMbIMU
BCJIECTBUE MAJIOH MOIITHOCTU U HU3KOM
IPOHULIAEMOCTH IIPOAYKTUBHOI'O IVIACTA.

IIpu BCEX TUTIOCAX PA3PAOOTKH MECTOPOXKICHUI
MPU ITIOMOIIY TOPU3OHTAJIBHBIX CKBA’KHH C UX
IKCIUIYATALUEN CBA3aHbI HEKOTOPBIE OCJIOKHEHM .
KoHTakT 60s1€€ 3HAUUTENBHOM YACTH TIACTA C
OYpPOBBIM PACTBOPOM B TEYEHUE JUIUTEIIBHOI'O BDEMEHN
MOXKET IIPUBECTH K KOJIbMATALUHU IUIACTA, KOTOPAs
B TOPHU30HTAJIBHBIX CKBAXKUHAX OYZIET BBIPAKEHA B
OOJIBIIEN CTENIEHN, YEM B BEDTUKAJIBHBIX. [I0O3TOMY
JEKOIbMATALUA IPOAYKTUBHBIX MHTEPBAJIOB
TOPU3OHTAJIBHBIX CKBA’KHH ABJIAECTCA AKTYAJIbHOMU
3a/a4eH.

TpaZuIMOHHO B TOPU3OHTAIBHBIX CKBAXKUHAX
NPUMEHSETCA AEKOJIbMATALIM [IOCPEICTBOM
BO3/JIEUCTBUSA PA3TUYHBIMUA KUCJIOTHBIMHA COCTABAMH,
CO3/aHUsA PEKUMA [AEIIPECCUU-PEINIPECCUH, IEPECTPETIOB
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ver the recent years sustention and increase

of oil and gas production by the Russian oil

and gas companies has been mostly achieved
due to intensive operation of large fields, which had
been under development for a long period of time.
However, high water cut levels of the recovered oil and
rapid decline of the reservoir pressure lead to a steady
reduction of the operating well stock effectiveness and,
consequently, reduction of the oil recovery factor (ORF).
Drilling horizontal wells is one of the most effective
methods of oil recovery enhancement.

Horizontal well drilling allows us developing oilfields,
which previously were considered non effective
ones; it allows us recovering hydrocarbons, which
previously were considered non-recoverable ones due
to insufficient thickness and low permeability of the
productive reservoir.

Despite all the advantages of horizontal wells, their
operation implies certain difficulties and complications.
In case of a horizontal well, a much more considerable
area of the reservoir is in contact with drilling mud
for a long period of time. This may lead to reservoir
colmatation, which is more intense than in case
of vertical wells. That is why decolmatation of the
productive intervals in horizontal wells is a very
important task.

Traditionally, treatment with acid solutions, creation
of depression-repression modes, reperforation of the
reservoir with the use of highly-penetrating cumulative
charges and other methods are used for decolmatation
of the horizontal wells. However, all the above
mentioned methods have different disadvantages, while
plasma-pulse impact (PPI) technology does not have
any shortcomings.

Plasma-pulse impact technology was developed by a
group of Russian scientists headed by A.A.Molchanoyv,



IIACTOB ITTy6OKO MPOHUKAIOMIUMHU 3APASAMU
KYyMYJIATUBHOI'O ICUCTBUA U AP. OHAKO Y BCEX 9TUX
METOJIOB CYLIECTBYIOT PA3JIMYHBIE HEAOCTATKH, KOTOPBIX
JIMIIEHA TEXHOJIOT U IIIIA3MEHHO-UMITYJIbCHOI'O
Bozgericteud (I1VB).

TexHOIOrns NIa3MEHHO-UMITYJILCHOTO BO3IEUCTBUA
OblL1a pa3paboTaHa IPYIIION POCCUNCKUX YUCHBIX,
BO3IVIABJIAEMON TpodeccopoM CaHKT-IleTepOyprcKoro
TrOCYAapPCTBEHHOI'O TOPHOT'O MHCTHUTYTA
A A. MOIYaHOBBIM, B COCTAB KOTOPOH BOIIJIN YYE€HbBIE
13 Hay4HO-MCCIIEIOBATENBCKOIO MHCTUTYTA
AEKTPpOodU3nIeCKor anmaparypsl (HUHO®DA), a Taxkxe
CIIELUAJIMCTBI POCCUMCKOM KoMTaHUU «<HOBAC».

I1py NPUMEHEHNH TEXHOJIIOTUH MIJIA3MEHHO-
UMITYJIbCHOTO BO3ZICHCTBUSA OOPAOOTKA CKBAXKUH
MPOU3BOAUTCSA TJIA3MEHHO-UMITYJIbCHBIM F€HEPATOPOM.
Bpems 06pabOTKH CKBAKUHBI OIPEIEIACTCS
TrE€OJIOTUYECKUMHU MAPAMETPAMHU 3AJIEKU U MOITHOCTBIO
06pabaTBIBAEMOTO IPOSYKTUBHOI'O HHTEPBAJIA.

OCOOEHHOCTBIO TEXHOJIOI'UH ABNAECTCA 3(P(PEKTUBHAA
JEKOIbMATALUA IPOAYKTUBHOI'O MHTEPBAJIA 6J1arogaps
INIYOOKOMY NIPOHUKHOBEHUIO YIAPHON BOJIHBI B
OPOAYKTUBHYIO 3AJIEXKb.

I1pu 3TOM B IIJIACTE MIPOUCKXOAAT CIAEAYIOMUE
MPOLECCHI:

* Pa30rpeB INPUCKBAKMHHOU 30HBI (IIPU pa3psaae
TeMIieparypa gocruraet 25 000-28 000 °C)

* YCKOPEHME I'PABUTAIIMOHHON arperanuu He(PTH U
rasa,

* YBEJIMYEHUE OTHOCHUTEJIBHBIX (DA30BBIX
IIPOHHUIAEMOCTEN 111 HE(PTU B 6OIBIICH
CTETEHH, YEM JIJIS BOJBI;

* YBEJIMYEHUE CKOPOCTH U ITOJTHOTHI
KAIMWJUIAPHOI'O BBITECHEHNA HE(PTH BOJOW;

* U3MEHEHHNE HATIPAXKEHHOI'O COCTOSAHUS TOPHBIX
IIOPO7, KOJIJIEKTOPA U CBA3AHHOE C 3TUM
U3MEHEHHNE CTPYKTYPBI TIOPOBOT'O NPOCTPAHCTBA.

OCHOBHbIE XAPAKTEPUCTUKU
WCT10J1b3YEMOIO ObOPYJOBAHUA:
* BHEPTOEMKOCTBD — 1,5 KJIK;
* HANIPSKEHUE IUTaHus — 220 B;
* IUTATENIBHOCTD PA3PAIa — 53 MUKPOCEKYH/IHI,
* TEMIIEPATYPA, BBIJCIAEMAS IIPU PA3PSIZIC
25 000-28 000 °C;
* IIEPUOJINYHOCTD — 2 Pa3psi/ia B MUHYTY.

KAK 3TO PABOTAET

OCHOBOY TEXHOJIOI'MH IIJIA3MEHHO-UMITYJIbCHOI'O
BO3AEHUCTBUA ABJIACTCS JNEKTPUIECKUI PA3PALL B
SKUJIKOCTH YepEe3 KAITMOPOBAHHBIN METAITTUYECKU
OPOBOAHUK. IIpu paspsage PopMUPYETCS yaapHaS
BOJIHA C OJHOBPEMEHHBIM BBIJIEJIEHUEM 3HAYUTEIBHOI'O
KOJIMYECTBA HANIPABIEHHON S3HEPTUH. YAAPHAA BOJIHA,
pOXO/Is Uepe3 nepOparuOHHbBIE OTBEPCTHS B
MJ1ACT, BO3/ICHCTBYET KaK HA IPU3a00MHYIO 30HY,
TAK 1 HA yIAJIEHHBIE 30HBI IIJIACTAd. MHOTOKPATHOE }
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Professor of Saint Petersburg Mountain Institute. Among
the members of the group were scientists of the Research
Institute of Electrophysical Equipment, and the experts of
the Russian company NOVAS.

When using plasma-pulse impact technology, the
treatment of the well is done with the use of plasma-
pulse generator. The time of treatment depends on the
geological parameters of the reservoir and the thickness
of the productive area under treatment.

The main feature of this technology is effective
decolmatation of the productive area due to deep
penetration of the shock wave into the productive
reservoir.

At the same time the following processes take place in
reservoir:

* heating up of the downhole area (at the moment of
discharge the temperature reaches 25,000-28,000 °C);

« speeding up of the oil and gas gravitational aggregation;

* increase of relative permeability to oil is more than that
to water;

« increase of the speed and completeness of oil capillary
desaturation;

* change of the collector rocks stress state and relative
changes of the porous area structure.

SPECIFICATION OF THE APPLIED EQUIPMENT:
e energy intensity — 1.5 kilojoules;

* power supply voltage — 220V,

» discharge duration 53 microseconds;

OcobeHHOCTbIO TEXHONIOTUK ABASETCS
3¢deKTUBHAsA AEKONbMATALMA NPOAYKTUBHOMO
WHTepBana bnarogaps rnybokomMy NPOHNKHOBEHWIO
yAapHOW BOJIHbI B NPOAYKTUBHYIO 3a51e€Xb.

* temperature emitted at the moment of discharge
25,000-28,000 °G;
« discharge periodicity — 2 discharges per minute.

HOW IT WORKS

The plasma-pulse impact technology is based on
an electric discharge in fluid via a calibrated metal
conductor. At the discharge a shockwave is formed with
simultaneous emission of substantial amount of directed
energy. The shockwave penetrates via perforation and
impacts both the bottomhole area and the remote areas
of the reservoir. Multiple, periodically repeated discharges
result in directed thermal and acoustic shockwave
impact on the reservoir. As a result, decolmatation of the
bottomhole takes place, there are oscillating processes
inside the reservoir, which lead to overcoming of
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Hosvumenue negdpmeomoanuu Ha 20PUIOHMATLHBIX CKEANCUHAX
Oil recovery enbancement at horizontal wells

TIpumenerue mexHoi02UL NAA3MEHHO-UMNYIbCHO20 6030LICINEUA N036019em 6e3
SHAUUMEBHOLX 3AMPAIM 0eKONbMAMUPOBANS CINEOJL 20PUS0HINANILHOLL CKEANCUHBL 110 6Celi
onure pabouezo urmepedda.

The use of plasma-pulse impact technology allows for decolmatation of the whole productive area
of the borizontal well bore at relatively low cost.

’f*.

Jnumensrocms pabom — He 60J1ee Cymox.
Duration of works — maximum one day.
DPppexm npu HeebICOKUX MAMEPUASILHBLX

3ampamax 3aKas"uKa 6 coucamsie CHoKU. o
Good effect at relatively low cost and in a short period of 1i

TIpu 3aKan AL CK8ANCUNHbL OCMABUIUECS
YACMIULYBL PUNBMPAYUOHHOTE KODKU O)POBO20
hacmeopa nopoosl, PaspeLxieHHoll npu crnycke
XB0CMOBUKA, OCEOAION HA HUNICHELI CMOPOHE
CMBOJLA CKBANCUHBL U 3AKYNOPUBAION
0MBEePCIMUS X60CMOBUKA.

When the well is being completed the remaining

particles of the drilling mud cake, and particles
of the rock, which are loosened during liner

running, sink on the bottom of the horizontal wells =
bore or clog the liner perforation.

Jlocmagxa 060py006aHUsL K NPOOYKIMUEHOMY UHMEPEAJL
20PU3OHMATIBHOLE CKBANCUMHBLMONCEIN OCYU4CCINBIAMBCA KAK C
NOMOULBIO HCECTNKO20 2e0PUUHECKO20 Kabeas, mak u HKT.

The equipment can be run to the productive area of the horizontal well
with the use of rigid logging cable or tubing string.

Hanpasnerroe
68 mm — duamemp nepuoouecKoe 8030eticmeue
2enepamopa. 00 1000 umnynvscos
Generator diameter — 2.68" |34 1 €nycK/noose.
Directed periodical impact
Up to 1,000 pulses per one trip.

MEPUOIUUECKOE IIOBTOPEHUE PA3PAIOB capillary forces between the fluid and the rock, improvement
IPUBOJUT K HATIPABJIECHHOMY TEPMHUYECKOMY, of filtration and capacity characteristics, and consequential
AKYCTHYECKOMY YAAPHO-BOJTHOBOMY BO3ZIEHCTBHIO change of pore channels saturation that finally results in the
HAa IUIACT. B pe3ynbraTe IpOuCXoauT increase of oil inflow to the production wells bottoms.
JIEKOJIbMATALIUS IPHU3a60MHOM 30HBI CKBAKUHBI, Based on the results of long-term research we can say that
B IIJIACTE BO3HUKAIOT KOJIEOATEIBHBIE IIPOLIECCHI, the influence of elastic vibrations on the filtration processes
OPUBOISAIINE K IPEOJOICHUIO KATUIIAPHBIX in the saturated porous media is an established matter.

H3nyuamens, aneKmpoosL 3aMKHY 1MbL Hruyuupyemcs 63poi6 Bosnukuan yoapHas 60aHa uepes
nPOBOOHUKOM, NePPOpaLLotHbLe MeMAannU1ecKko20 npoBooOHIUKA, nepihoparuorbLe Kanalbl npoHUKAen
KAHANbL 3AKONOMATUPOBAHDL. NPOUCXOOUNM OOPAOBAMHILE NILASMbL 8 MPU3AOOLIHYI0 30H) U 0ANee — 8 NAAC,
The gun, electrodes close-looped with CO CRAYKOM YNAOMHEHUA, CIMUMYTUPYS YNIPY2ite KONeOAHUA.

the conductor, perforation channels are Initiation of the metal conductor The shockwave penetrates via perforation
colmataged. explosion, plasma and a shockwave channels into the bottombole area and

are formed. Jarther into the reservoir stimulating
elastic oscillations.
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CHJI MEXY TOPOIOH U (PITIOUIOM, YIIYUIIEHHUIO
(PUIBTPALTUOHHO-EMKOCTHBIX XaPAKTEPUCTUK
U, KaK CJIEJCTBUE, U3MEHEHHIO HACBIIEHHOCTH
MIOPOBBIX KAHAJIOB, YTO CIIOCOOCTBYET
YBEJIMUYEHHIO IPUTOKA HEPTHU K 3a60IM
JTOOBIBAIONINX CKBAKITH.

MHOTONIETHHE PE3YIBTATHI HCCAEAOBAHUNA
JAIOT OCHOBAHHE PACCMATPUBATD BIHUAHUE
YIOPYTUX KOJIEOAHUI HA (DPHUIBTPAIJUOHHBIE
MPOLIECCH B HACBIIIEHHBIX IIOPUCTBIX CPENAX KAK

YCTAHOBJIEHHBIN (DAKT.

OonbIT NPUMEHEHNA N NEPCMEKTUBbI

3a nocnegHee BpeMs ObLIO IIPOBEAECHO HOJIBIIOE
KOJIMYECTBO ONBITHO-IIPOMBIIIEHHBIX PA6OT,
KOTOPBIE NTOKA3aJIM IEPCIEKTUBHOCTD BHEJPAEMOM
TEXHOJIOTUU. OJHAKO B CUJTy TOTO, YTO JUAMETP
CKBaKMHHOTO OOOPYIOBAHHUS COCTABIAET 102 MM,
JIO CUX TIOP NPUMEHEHHUE TEXHOJIOTUH ObLIIO
HEBO3MOXKHO HA TOPHU3OHTAJIBHBIX CKBAXKHHAX.

Tem He MeHee OUEBUTHO, UTO IIpuMeHeHue I[THB
MMEHHO Ha FTOPU3OHTAJIBHBIX CKBAKMHAX KPAHE
AKTYaJIBHO, TAK KAK IPO6JIEMA JEKOIbMATAIIUH
OPOAYKTUBHOI'O MHTEPBAJIA TOPU3OHTAIBHOM
CKBaKMHBI SIBJISIETCS B HACTOAIIEE BPEMS OJJHOM 13

Hanbo1ee OCTPHIX.

VIMEHHO IO3TOMY POCCUNCKUMH PA3PA6OTUNKAMU
OBbLJIO U3TOTOBJIEHO OOOPYAOBAHHE C JUAMETPOM
CKBOKMHHOT'O IPU60opa 68 MM. DTO OGOPYIOBAHHC

MO3BOJIUT 6€3
3HAYUTEJIbHBIX 3ATPAT
JIEKOJIbMATHPOBATH
CTBOJI TOPU30OHTAJIbHOMN
CKBAKMHBI 10 BCEN
JUIMHE Pabo4dero
UHTEPBAA.

Od4eBU/IHO, UTO
JIOCTABUTH HA Kabeye
I'K3 B rOPU3OHTAIBHYIO
CKBAKUHY IOBOJIBHO
MAaCCHBHOE
060pYAOBAHNE
HEBO3MOKHO,

IIO3TOMY B KAUECTBE
CPEACTBA JOCTABKU
CKBA>KMHHOI'O IIpUOOpa
K pabodemy UHTEPBAY
nepdopanmu 6bL1
BBIOPAH KOJITIOOMHT'
KaK Haubosee
Ha/ICKHBIA U

COBPEMEHHBIN METOA. ©

Coiled tubing being the most reliable and modern
method of running devices down to the perforation
area of the well.

APPLICATION EXPERIENCE
AND FURTHER PROSPECTS

Over the recent time there has been conducted great
number of pilot projects, which proved the promising
character of this technology application. However, due to the
fact that the downhole equipment is 4 inches in diameter it
was impossible to use the technology at the horizontal wells.

Nevertheless, it is obvious that the application of the
technology at the horizontal wells is of great importance due
to the existing acute problem of productive area colmatation.

That is why Russian engineers developed and produced
downhole equipment with the diameter of 2.67 inches. This
equipment will allow for decolmatation of the whole length
of horizontal well productive area at relatively low cost.

It is obvious that running massive equipment down to the
horizontal well with the use of cable is impossible, that is why
the choice was made in favor of coiled tubing being the most
reliable and modern method of running devices down to the
perforation area of the well. @

«Tomcrxnedpmo» BHK (POCHE®DTH»)
“Tomskneft” Eastern Oil Company (“ROSNEFT”)
OIlH / CUM TIpomviurentivie padomel/ Industrial works

Tocne/After

/o/Before

Necreaxcumo: 603
Well No

0
1003 2532
(F03/1+2)  (FO3/1+2)
SW/I+2)  (SW/I+2)

Komnanusa Jloaapnoe cuanue» («(POCHE®DTbH»)
“Polyarnoye Siyaniye Company” (“ROSNEFT”)
IIpomsiutnernnoie pabomot / Industrial works

Ne crgancuml 0 C- 160
Well No a 7 > 7

Dunuan «Mypaerenkoscknepmo» I asnpom nedpmo-HHI» (Ta3npom nedhmv»)
“Muravlenkovskneft” branch of “Gazprom neft-Noyabrskneftegaz” (“Gazprom neft”)

TIpomsiuinernnoie pabomot / industrial works

\

Tocne/After

o/Before

Ne ckeadnumbl 5 185 8741

Well No 2087 254 261 1079 516 1524 550

2178
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[ lepCrieKTUBBI PA3BUTHUA
KOJITIOOMHI'OBOT'O OYpPEHUA
B PYII1 « Ipomn3BoacTBEHHOE

o6beguHEHUE «beTopycHEDThH»

H.A. ZEMSHEHKO, supexrop betHUIINHep1H
P.B. IIEMJIEV, Ha9a/IbHHUK OT/EIA CTPOUTENHCTBA U PEMOHTA CKBaKuH, PYII J10 Benopycued 1o
}0.A. BYTOB, 3aB. OT/1€JIOM CTPOHUTEIBCTBA CKBAKHUH, beTHUIINHebTH
A.H. BOTATKO, uH:keHep-TexHoJ0T, betHUIINHedTH

N.A. DEMIANENKO, Director, BeINIPIneft
R.V. SHEMLEI, Head of the Department of Construction and Well Service, Belorusneft
Y.A. BUTOV, Deputy Head of the Well Construction Department, BeINIPIneft
A.N. BOGATKO, Engineering Technologist, BeINIPIneft

COBPEMCHHOM 3TAIIE PA3BUTUSI

KOJITIOOMHT'OBBIX TEXHOJIOTHUH

JIOCTATOYHO XOPOIIO OCBOCHO
6oJiee eCATKA ONIEPAIUU, KOTOPbIE IIPUITLIIA
HAa CMEHY TPAJULIMOHHBIM TEXHOJIOTUSM B
OPAKTUUECCKOU ICATEITBHOCTHU HEPTIHUKOB,
BypeHue C pUMEHEHUEM THOKUX TPYO TaKXKe
PA3BUBACTCS U IIPUBJICKAET TEXHOJIOI'OB HOBBIMH
BO3MOKHOCTSIMU B PEATTU3AITUU CJIOKHBIX
OPOEKTOB. TEXHUYECKUE XAPAKTEPHUCTUKU
TUOKON TPyOBI, HAJIMYHE CHJIOBOI'O IIPOBOJA JJIs
3aIIUTKHA OPUEHTATOPA U HAJICKHOI'O KaHAJI4
CBSA3H C 3a60IHOI ANIIAPATyPOH OOECTIEYNBAIOT
KOHTPOJIMPYEMOE B PEAJIBHOM MACIITA6€ BDEMEHU
YIOPaBIEHUE TPAEKTOPUEL CTBOJIOB CKBA’KHH, B
TOM YHUCJIE IO KOPOTKOMY PAJNYCY UICKPUBJICHUSL.
B MHUPOBOM NPAKTHUKE KOJITIOOMHIOBOT'O OypPEHUSA
OCYHIECTBIISIETCS IIPOBO/IKA TOPHU3OHTAJIBHBIX
CTBOJIOB B IIPOJIYKTUBHOM I'OPHU30HTE, 4 TAKKE
TOPHU30HTAIBHBIX U HAKJIOHHBIX CTBOJIOB C
PA3BETBJICHUSIMH 11O KODOTKOMY PATUYCY
OT OCHOBHOT'O CTBOJIA. AKTYaJIbHOCTB TAKHUX
TEXHOJIOTUI OCOO0 3HAYUMA JJISI MECTOPOXKICHU
C TPYAHOU3BIEKAEMBIMU 3a11aCaMU. CIIEAYET
OTMETHUTD, YTO C PA3BUTHEM TEXHOJIOTUH
BCKPBITUS IPOJYKTUBHBIX IVIACTOB HA ICTIPECCUU
IIPUMEHEHUE KOJITIOOMHI'OBOM TEXHUKU CTAJIO 60JIEE
M PUBJIEKATEIBHBIM 110 OTHOIIEHUIO K TPAJULTOHHO
IIPUMEHSIEMOMY CBUHUYHBAEMOMY Oy PUIIBHOMY
UHCTPYMEHTY.
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of CT technologies there appeared
over a dozen of new operations,

which replaced traditional technology
in oilers' practical activities. CT drilling is
developing as well and attracts technologists
wiyh new opportunities in implementation of
sophisticated projects. Technical characteristics
of a coiled tube, the presence of a power cable
for power supply to the orientator and a reliable
link with bottom-hole equipment provide for
real-time control over well path, including
that for short radius of distortion. The world
operators practice drilling horizontal wells in
the production horizon and directional deviated
wells on short radius from the main bore. Such
technologies are especially relevant for fields
with reserves hard to recover. It should be noted
that the development of underbalanced well
completion technologies became more attractive
than traditional made-up drilling instrument.

The above-mentioned technologies are quite
suitable for the fields of Belarus, most of which
are at the last development stage. For more than
10 years the production association Belarusneft
has been drilling sidetracks from the wells drilled
earlier and construction of bilateral wells with
simultaneous production from both shafts.

Taking into account their territorial location
and mutual interest in the development of

tthe modern stage of development



technologies

IlepevncneHHbIE TEXHOJIOTMU BOCTPEOOBAHBI modern technologies, PA Belorusneft and
IIPUMEHUTEIBHO K MECTOPOXIECHUAM benapycu, Novinka, which makes part of FID Group, held
pa3paboTKa OOJNBIIMHCTBA KOTOPBIX HAXOAUTCS industrial tests of the directional drilling system
Ha IIO3JHEU cTaanu. Ha IPOTAKEHUH YKE in the well 9012 of Kotelnikovski field. A 2"
6oree 1eCATH JIET 6y POBBIMU NIPEATIPUATUAMU CT and CT unit MK30T was used for drilling
PVII JIpOU3BOJCTBEHHOE OOBEAUHEHNE carbonated rock of subsalt layers.
«benopycHe(Th» OCYIIECTBIIAETCSA IPOBOAKA The tests resulted in the following conclusions:
OOKOBBIX CTBOJIOB U3 PAHEE TPOOYPEHHBIX + The DDS is operational and provides for unit
CKBAKIH, 4 TAKXKE CTPOUTENBCTBO JIBYCTBOJIBHBIX control in combination with 2" CT;

CKBA’KUH C OJHOBPEMEHHO! 3KCIIyaTal e + CT with built-in single-core geophysical cable
060HX CTBOJIOB. [TepCIIEKTUBHBIMH IIJIAHAMHA provide for stable work for orientator and
Pa3paboTKU NPEAYCMATPUBACTCS CTPOUTEIBCTBO reliable link with downhole equipment;

H4 MECTOPOXKJIECHHUAX C TPYTHOU3BIEKAEMBbIMH « The velocity of drilling with the bit of 3.62" and
3a11aCaMHy KPYyTOHAKJIOHEHHBIX MHOI'OCTBOJIBHBIX DDM DR-73 is equal to the velocity obtained by
U PA3BETBJICHHBIX CKBAXKUH JJIg PA3AE€/IbHON traditional methods of drilling;

U OJHOBPEMEHHOU 3KCILIyATALIUH CTBOJIOB. + Information about the values of load on the
11 MECTOPOXKICHUI C HU3KUMU I1JIACTOBBIMH bit and reactive moment of DDM supplied by
JABIEHUAMU IPETYCMATPUBACTCSA ATIPOOAITUSA downhole sensors is especially important for
TEXHOJIOTUH OYPEHUS C JENPECCUEN HA TUIACT. drilling control;

C y4eTOM TEPPUTOPUAIIBHOI'O PACIIONIOXKEHU A + The accuracy of instrument capsules of
U B3aMMHOMU 3aMHTEPECOBAHHOCTH B PA3BUTHUU angular parameters and CT is satisfactory.
COBPEMEHHBIX TEXHOJIOTUU npeanpuaTui PYII In general, despite of some discrepancies of
«[IpON3BOACTBEHHOE OOBEAUHEHHUE «BETOPYCHEDPTD> the DDS, which can be eliminated easily, we
u C3A0 «HosuHKa», Bxogauee B I'pynmy K/, can state that new equipment for CT drilling is
IIPOBEJIN IIPOMBIC/IOBBIE UCIIBITAHNA CUCTEMBI operational and can be applied for construction
HanpasneHHoOro 6ypenus (CHB) B ckBaxkune 9012 of wells.

KOTEeNbHUKOBCKOIO MECTOPOXIAEHUA. [1J19 6ypeHu The industrial operations with the application
KapOOHATHBIX ITOPOJ, NOICOJIEBBIX OTIOXKEHNH C of DDS will be continued in the offing. The
npuMenenueM CHB ncnonb3oBanack rubKas Tpyoa future development of CT technologies is going
(I'T) prameTpom 50,8 MM, KOTOPOI 6bLJ1a OCHAIIEHA } to proceed in 3 stages. Bores with simplified }
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TEXHOJIOT'NH

KOJITIOOUHIOBAsl ycTaHOBKA MK30T.

I1o pe3ynbTaTaM UCIBITAHUN MOXKHO CIAENATh

CJIEAYIONINE BBIBOJBL:

¢ CHB sBisieTca paboTOCIOCOOHOU, OOECIIEYNBAETCS
VIIPAaBISIEMOCTb KOMIIOHOBKU B CO4e€TaHUU C I'T
npuameTpom 50,8 MMm;

e I'T CO BCTPOEHHBIM BHYTPU HEE OJJHOXKHUJIbHBIM

reo(pU3n4YeCKUM Ka6€IeM OICPKUBACT

CTA6UJIBHYIO PAOOTY OPUECHTATOPA U HA/ICKHOCTD

KAaHaJIa CBA3U C 3200MHOI aIlIapaTypor;

CKOPOCTB ITPOXO/IKU C IPUMEHEHUEM JIOIOTA

auameTpom 92 mm B coueTanuu ¢ B3I 1P-73

COM3MEPHMA CO CKOPOCTBIO YIVIYOIEHU

TPAAULIMOHHBIM CIIOCOOOM Oy pEHUS,

* OCOOYIO 3HAYMMOCTD JIJISI yIIPABJICHUS IPOLIECCOM
OypeHnus uMeeT nH(popMaLUs C 3a60MHBIX
JAaTYUKOB O BEJIMUMHAX HATPY3KHU HA JJOIOTO U
PEAKTUBHOIO MOMEHTA OT B3/I;

* TOYHOCTb U3MEPHUTEIBHBIX MOJYJIEN YITIOBBIX
rnapaMeTpos U I'K — yaoBiieTBOpUTE/IbHAA.

B niesiom, HECMOTPS Ha HEKOTOPBIE HEJOPAOOTKNA

B KOHCTPYKL MU CHB, KOTOpBIE YCTPAHHMBL,

MOKHO KOHCTATHPOBATh, YTO HOBAS TEXHUKA /I

KOJITIOOMHT'OBOTI'O 6ypeHUsI pabOTOCIOCOOHA U

MOJKET NIPUMEHATHCA AJI IPOBOAKHN CKBAKHWH.

B 6nmexanniee BpeMs IPOMBICTIOBBIE PA6OTHI

c npuMmeHenneM CHB 6ynyT npopokeHsl. B

0603pHUMOI IEPCIIEKTHUBE PA3BUTHE TEXHOJIOTUH

KOJITIOOMHI'OBOI'O Oy PEHUS IPEAYCMATPUBACTCS

B TpHU 3Tamna. Ha nepBom aTare mIaHupyeTcs

MIPOBOAUTE PA6OTHI IO ITPOBOJKE CTBOJIOB B

npejeIax NPOAYKTUBHOIO IUIACTA C YIIPOIIEHHOMU

TPAEKTOPUEN. BTOPBIM 3TAIIOM IPEAYCMATPUBAECTCA

pa3paboTKa BAPUAHTOB TEXHOJIOTUIECKHUX

cxeM OypeHUs Ha JENPECCHUU IPUMEHHUTEIBHO

K MECTOPOXKAEHUAM [IpHUNIIATCKOIO IIPOruoda.

TpeTpuM 3TAIOM IPELYCMATPUBAETCS PA3PAOOTKA

KOMIUIEKCHOM TEXHOJIOTUN OyPEHUSA U 3AKAHIYUBAHU A

CKBAKMH PA3JIMYHOI'O YPOBHSA CJIOKHOCTH

(TOpPU30HTAIBHBIE, MHOI'O3200MHBIE, DA3BECTBIICHHBIC)

C IIPUMEHEHHUEM KOJITIOOMHI'OBOI'O OOOPYAOBAHMS.
Lenecoobpa3HOCTb Pa3paboTKH HOBOM

TEXHOJIOI'MH OOYCJIOBIEHA HEOOXOAUMOCTBIO B

UCHOJIb30BAHNUU Hanbonee 3PPEKTUBHBIX MED

JUIA TIOBBIIIEHUA HEPTEOTAAYN TPOJYKTUBHBIX

IJIACTOB HA MECTOPOXKAEHUAX [IPUIIATCKOTO

nporuba. Kak BUIUTCS, TBOPUECKOE COTPYIHHUUECTBO

npeanpusaTuii PYIT JIpoussoacTseHHOE
obpeguHenue «benopycHed o> u I'pynnnst PH]T 6yaer

MIPOAOJIKATHCSA U MOKET UMETD HOBBIE ITYTH JIJ15

B3aMIMHOI'O PA3BUTUS. ©
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trajectory will be drilled within productive
formation during the first stage. The second
stage envisages development of technological
schemes for underbalanced drilling on the fields
of Pripyat Depression. The 3rd stage will provide
for development of integrated drilling and
completion technologies of various degrees of
complexity (horizontal, multilateral, drain-hole)
with the CT equipment applied.

The necessity in new technologies is explained
by demand in effective production enhancement
measures on the fields of Pripyat Depression.
Asyou see, the creative cooperation of the PA
Belorusneft and FID Group will be continued and
has new prospects of mutual development. ©



questions to specialist

KOJITIOBUHIOBOE BYPEHUE
COILED TUBING DRILLING

Jwcoen Iapx poouncs 8 1962 200y 6 CIIIA.
THyoosyro OesamensHOCHb 8 OOACIU
Hegpme2a3oe020 cepsuca Havanr 8 1980 200y 6
cocmaee Komnaruu <L LLnomobepice» cpasy nocie
OKOHHANHUS WKOJIbL 8 Becme)yoe. C KOmioouH2om
Hauan pabomamas ¢ 1985 200a, Koz20a nepeuesn

Ha O0JIHCHOCID ONEPamopa KoamoouH206011
yemarosxu 6 komnanuu Best Hughes/B.J. Hughes.
Hmen oeno ¢ konmroburzom 8 komnaruax Oris
engineering, Camco Coil Tubing u dILmomobepinces.
B 1995 200y nauasn 6ypunis Ha Koamooumze,
nepetiosn 6 komnanuro Baker Hughes, 20e 3anumancs
peanusayueri npoexmos ¢ UCnONb306AHUCM IMOLL
mexnonozuu 6 CIIIA, Omare, Berecyane uAnxcupe.
C 2002 zo0a pabomaan 6 Komnaruu Lnomoepoce»
U YHACcme0BaJl 8 OYyperui KomoOUH20M

na Ceseprommope u 6 HHooHe3uu. A6141c4
KOHC)ILIMAHINOM NO NPUMEHEHUIO KOJUNIOOUH2A
8 Y3berucmare uAscmpanuis 01 KOMNAHULL
Stewart & Stevenson u Wellwise Group.

B 2005-20006 ze. /coen Iapx paboma
cynepeatizepom 6 npoexme no KoumroouUrH2060M)
Oyperuro 8 Anxcupe, peaiit3)yemom KOMnaruell
Weatherford. Samem yuacmeosaJt 8 npoexme no
oezasauuit Y2o/ibHblx naacmos 6 CILA komnanuu
Upstream International u 3GHUMAICA NPUEMKOLL

U BbLABICHIUECM HENONAOOK NPU DA3Padomice
000DY008aHUA 018 KOJIIOOUH208020 O)PeHLLs

6 cocmase xKomnaruu Amkin Drilling Technology.
Havunas c 2008 200a 1 1o ceti 0eHb padbomaem

6 NOV 8 Kauecmee mexHuuecko20 KOHC)ibmarmda
no npooaxcam 06opP)Y008aHUsL 01
KOMI0OOUH208020 O)PEeHUA.

B cirydae eCiiM HMeeTCsa KOJITIOOMHIOBAA YCTAHOBKA,
C IIOMOIIBIO KOTOPOI MOKHO OCYIIECTBJISTH
KOJITFOOMHTOBOE OypeHHEe, KAKOe
enre 000PyI0OBaAHHE HEOOXOTHMO /IJIS TOTO, YTOOHI
Ha4aTbh OypHTH?

B nepBy10 ouepeib, HEO6XOAUMO HATMYHE IBYX HACOCHBIX
YCTAaHOBOK, 4 TAK)KE a30THOM YCTAHOBKU M KOMITIOHOBKH HI32
OypHJIBHOM KOJIOHHBL KpOMe TOro, Hy»KHA CUCTEMA OYUCTKU
OypOBOT'O PaCcTBOPA, KOTOPAas ObI OOECIIEYNBANIA COACPKAHNIE
He 60J1ee 1,2% ot o6'bema. Tak:ke HEOOXOAUMO HATTUIUE
CernapaTopa WIH ACTra3aToPa 15l PEATHU3AITNHA 6y PEHUSI IO
3AMKHYTOMY ITHUKITY.

H3BECTHO, YTO IIPH IPOBEIECHUH PAOOT IO
KOJITIOOHHI'OBOMY OYPEHHIO HEOOXOIUMO HATHIHE
JBYX HACOCHBIX YCTAHOBOK. HEOOXOZHMMO /1N TAKIKE

Joel Park was born in USA in 1962,
and started to work for oil and gas
industry in 1980 in Schlumberger,
after be graduated from Westwood
High School. He started to work

with coiled tubing in 1985, when he
worked as a snubbing operator in Best
Hughes/B,J. Hughes. Then he worked
with coiled tubing in Olis engineering,
Camco Coil Tubing and Schlumberger.
In 1995 be joined Baker Hughes

as coiled tubing driller, and was
responsible for coiled tubing drilling
projects in USA, Oman, Venezuela
and Algeria. Then he participated

in Schlumberger coiled tubin,

drilling projects in the North Sea and
Indonesia. Then be worked as a coiled
tubing consultant in Uzbekistan and
Australia for Stewart & Stevenson
and Wellwise Group.In 2005-2006
Joel Park join Weatherford as CTD
Wellsite Supervisor in Algeria. Then
be participated in coal bed methane
drilling project in USA for Upstream
International and participated in
commz'ssz’om’ng and troubleshooting
coiled tubing drilling eg{uz’pmem‘ for
Amkin Drilling Technology. From
2008 till now he worked inn NOV as
Coiled Tubing Drilling Technical Sales
specialist.
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HaJIH9HE IBYX A30THBIX YCTAHOBOK, H IyOJTHPYIOTCA
JIM HAXOZANIHECSA B KOMIIOHOBKE HU3a Oy PHIBHOH
KOJIOHHBI JATIYUKHA?

TeopeTn4ecKky, KOHEYHO, BBl MOXKETE B3STh U IBE A30THBIE
YCTAHOBKHU, OAHAKO 3TO HE OOA3ATENBHO, U 51 TUYHO HUKOTA
HE BUJEJ, YTOOBI /I PEATU3ALUU IIPOEKTA IO OYPEHUIO
KOJITIOOMHI'OM HPUBJIEKAJIUCH JIBE€ A30THBIE YCTAHOBKH.
BO3MOXKHO, 3TO CBA34HO C BBICOKOHM HAJJEKHOCTBIO 3TOTO
060pyAOBAHUS. YTO K€ KACAETCS JATIYUKOB, TO B U3BECTHBIX
MHE KOHCTPYKIIHUSAX KOMIIOHOBOK HU34 OYPUIBHOIM KOJIOHHBI
OHU TAKXK€E He AYOIUPYIOTCS. B IEPBYIO OUeEpPEb, ITO
BBI3BAHO TEM, UTO OOJIBITMHCTBO U3 HUX HE HEOOXOJUMO
JUts 6ypeHusd. Korga Mbl TOJIBKO HAYUHAIN 6yPUTD
KOJITIOOMHI'OM, MBI HE MOITIU U3MEPSATh HU HATPY3KU HA
JIOJIOTO, HU BHEITHEE U BHYTPEHHEE AaBJICHUE. MBI U3MEPSIN
TOJIBKO JIaBI€HHE. Pa3yMeeTCs, OTCYTCTBHE BCEX ITUX
JAHHBIX 3HAYUTEIBHO YCIOKHAET ITPOLIECC OYPEHM A, OBHAKO
MPU JOCTATOYHBIX NPAKTUYECKUX HABBIKAX OHO BCE JKE
BO3MOKHO.

Y10 OGBIYHO MCIIOJIB3YETCA B KAUYECTBE OypOBOIO
pacTBOpa Ipu OypeHHUH KOJITIOOMHIOM HA
aenpeccumn?

OO6BIYHO UCIIONB3YETCS ChIPpasg HEPTD U3 TOT'O XKE
MECTOPOXKAECHUSA, B KOTOPYIO JIJIS €€ AKTUBAIIUH U CHIDKEHU A
IJIOTHOCTH BBOAUTCS 430T, YTO MO3BOJIAET CO3AATDh YCIOBUSA
[T OypeHUd Ha lenpeccui. Kpome TOoro, yCJIoBU I
OypeHHs Ha AENTPECCUN MOKHO CO3/1aTh B CKBAKUHAX,
KCIUTYaTUPYIOIUXCA Fa3IUMTHBIM CITIOCOO60M. Takke
CYIIECTBYET HECKOJIBKO 6GYPOBBIX PACTBOPOB Ha BOJHOMN
OCHOBE JIJISI KOJITIOOMHI'OBOI'O Oy pPEHHS HA IEIPECCHH,
KOTOPBIE pa3padoTaHbl KoMItaHuel Baker Hughes.

B03MOKHO JIM HCIIO/Ib30BAHHE /IS
KOJITIOOMHI'OBOI'O OypPEHHSI IIPUPOTHOTO Ia3a
BMECTO 230Ta?

Ja, MOKHO HCIIONIb30BATD U ITPUPOIHBIN I'd3 U C ETO
TMOMONIBIO CO3/1ATh YCJIOBUSA 111 OYPEHMA HA IETIPECCUH,
OHAKO IIPOKAYMBATH IPHUPOAHBIN I'd3 YEPE3 KOTTIOOUHT
CJIMIIKOM OITACHO. Sl IMYHO IPUHUMAJ Y4ACTHUE B OypEHNHN
KOJTIOOMHI'OM OKOIO 100 CKBAKHH U IIPU 3TOM HUKOTZA HE
HCIIOJIb30BAJI IPUPOAHBIN I'd3 U1 AKTUBALIUM [TOTOKA, HA
MOW B3IVIAJ, 3TO HEAOITYCTUMBII PUCK.

BOJBIIHHCTBO POCCHHFICKHX CEPBHCHBIX KOMITAHHUH
IIPEAIMOYHUTAIOT HCIIOIH30BATh MEMOPAHHBIC A30THBIC
YCTAaHOBKH H3-32 CJIOKHOCTEH C JIOTUCTUKOM,
BBI3BAHHBIX 3HAYNTEIBHOH YIaJI€HHOCTHIO
OCHOBHBIX POCCHHICKHX MECTOPOKJIEHHUH OT
KPYIHBIX IIPOMBINIIEHHBIX IIEHTPOB. MOT'yT 1K
A30THBIE YCTAHOBKH TAKOI'O THIIA HCIIOJIb30BATHCA
IIPH KOJITIOOMHIOBOM OypeHHH?

PazymeeTcss, OHH MOT'YT UCIIOJIb30BaThCA. OTHAKO
HEOOXOIUMO OBITb OUYEHb OCTOPOKHBIM IIPH UCIIOJIb30BAHUN
MEMOPAHHBIX YCTAHOBOK [IJI IIPOBEICHUS PA6OT C
KOJITIOOMHTOM. ITpY NCIIONB30BAHUU TAKUX YCTAHOBOK
BBI HE MOYXETE TIOyYaTh YHUCTBII A30T, B HEM BCET/A OYACT
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If you have coiled tubing unit suitable
for coiled tubing re-entry drilling, what
other equipment should you buy to start
the CTD process?

First of all, you will need two pumping
units, then nitrogen unit and bottomhole
assembly. You will also need the drilling
fluid control system, which should provide
the concentration of solids of less than 1.2%
by volume. You will also need separator or
degasser.

It’s known, that when you perform
coiled tubing drilling you need to have
two pumping units. Do you also need
two nitrogen units in this case and do
you need to have the twin gauges in
bottomhole assembly?

Of course, theoretically you can have two
nitrogen units, but it’s not necessary, and I
have never seen two nitrogen units being
involved coiled tubing drilling project.
Mainly it’s because they are very reliable.
Regarding the gauges I can only say that in
the bottomhole assemblies I worked with
there are no one with such option included.
First of all it’s because most of them are not
necessary for the drilling. When we just started
to implement the coiled tubing drilling, we
had no possibility to measure weight on bit
as well as internal and external pressure. We
only measured pressure. Of course, without all
data the drilling process becomes much more
complicated, but it still can be performed
successfully if you have enough experience.

Which drilling fluids are usually used
to do coiled tubing underbalanced
drilling?

Usually we use nitrogen injected in the
fluid to energize it and decrease its density to
create the underbalanced conditions. Another
option for underbalanced drilling is gas lift.

I also know about some water-based fluids
for underbalanced coiled tubing drilling,
produced by Baker Hughes.

Can we use natural gas instead of
nitrogen for coiled tubing drilling?

Well, you can, and it will work, but it’s too
dangerous to pump through the coiled tubing.
I have been personally responsible for about
100 coiled tubing drilling projects and I never
use natural gas to energize the drilling fluid.

Most of Russian service companies
prefer to use the membrane nitrogen



IPUCYTCTBOBATb KHUCJIOPO/. YCTAHOBKHU, PAOOTAIONINE HA
JKHJIKOM 430T€, 06ECIEYNBAIOT YUCTOTY 430Td HA YPOBHE
99,5% npoTUB 95% y MEMOPAHHBIX yCTAHOBOK. C OHOMH
CTOPOHBI, 5% — 3TO HEMHOI'O, OfTHAKO Y€M OOJIBIIIE A30Ta
BBl IOTPEOISAETE, TEM OOJIBIIE KUCIOPO/A OMAJACT

B CKBaKMHY. HEO6XOJMMO NIOMHUTBD, 4YTO KUCIOPOZ, B
COYETAHUU C BOAOH ABJIAETCA IPUINHON KOPPO3UU. TaKUM
06pa30M, IPU HATUYHUH BOJONPOSBIEHNUI Mbl UMEEM
CUJIBHEUIINI KOPPO3UOHHBIN (pakTOp. ECn mpokayuka
UZET 9€PE3 T'HOKYIO TPYOY, TO IPOOIEMA CTAHOBUTCS EIIE
CEPBE3HEL, TOCKOIBKY HEBO3MOXKHO BU3YaJIbHO OIIPEJIEIUTD
CTENEHb KOPPOZUOHHOI'O pa3pyleHus. [IoaToMy ecinu

BBI UCIIOJIB3YETE MEMOPAHHYIO YCTAHOBKY, TO JOJIKHEI
YETKO ITOHHUMATh, YTO Y BAC OYAYT IPOOGIEMBI C TPYOO. Bl
MOJKETE IMOUTH HA 3TO, HO TOI/1a HEOOXOAUMO OTCIEKUBATD
KOppo3u1o. Ha JaHHbBIA MOMEHT HE CYILIECTBYET MOJEIIH,
KOTOpAs NO3BOJISAIA OBl TEOPETUUECKH NPEJCKA3ATh
KOPPO3UOHHOE Pa3pyLIEHHUE B 3TOM Ciiy4ae. [IoaTomy
€IMHCTBEHHBIN JOCTYIHBIN CIOCOO ACPKATh CUTYALTUIO
IO/l KOHTPOJIEM 3aKJIIOUAETCA B caenyomeM. Heo6xoqumo
IIPOCTO NEPUOJNYECKHU OTPE3ATH HEOOJIBITYIO CEKITUIO
T'UOKOI TPYOBI U OTIPABIATH €€ MIPOU3BOIUTEIIO, JI TOTO
9TOOBI OH IPOM3BEJI [/ BAC HEOOXOAMMBIE UCTIBITAHUA U
OIIPEIEJINII CTENIEHD €€ MTOBPEK/ICHUS.

KaxkoBa paboyasa TeMnepaTypa KOMIIOHOBOK HH32a
OyPpPHIBHOM KOJIOHHBI, C KOTOPHIMHU BbI paGoTanu?

Ha ckBa)XMHAaX, B KOTOPBIX 1 OOBIYHO TPOBOANII OypEHUE
KOJITIOOMHI'OM, 3200 HAA TEMIIEPATYPA COCTABIIAIA OKOJIO
120° C. Al npeanonararo, 4To BHyTPEHHAA TEMIIEPATYPaA
B KHBK 6b1112 npuMEPHO T4 k€. Pagymeercs, yepes
KOMIIOHOBKY Ka494€TCs 60/1€€ XONOAHAA dKUAKOCTb, OJTHAKO
OHA PA30TI'PEBAETCA NPU [IUPKYJIALIUU B 3200€.

MO2KHO JIM YTBEPKAATh, YTO TEXHOJIOTHA
OypeHH s KOJITIOOMHI'OM CEHYAC CTAJIA HIHPOKO
PACIIPOCTPAHEHHOH IPAKTHKOM B He(pTerazosom
cepBHce?

S canTao, 9TO CENYaC yKE MOXKHO 3TO YTBEPXKJATD,
IIOCKOJIBKY C UCTIOJIb30BAHUEM TOM TEXHOJIOTUH
IIPOOYPEHO, IO MOMM OLICHKAM, OKOJIO 10 THICSY CKBAXKIH,

U 3TO 6€3 ydyeTa 6ypeHU s TMOPUAHBIMH YCTAHOBKAMU
HETTTyOOKMX CKBA’KHH B YTOJIBHBIX IUIACTAX, KOTOPBIE MHOTA
oypsiTcs 32 1 geHb. OCHOBHOI IPOOIEMO¥ JIJIS JAJIbHEUIIETO
PacrpOCTPAHEHNUSA STOU TEXHOJIOI MU ABJIACTCA
HEBO3MOKHOCTD IIPUOOPETEHHA ITOJTHOI'O KOMILJIEKTA
060PYIOBAHUS 115 IIPOBEACHMS KOJNTIOOMHI'OBOI'O Oy PEHUSL.
B mo60Mm cirydae npuieTcsa apeHI0BATb OPUEHTATOD.
Bo3MOXHO, 9TO ABIAETCA U OCHOBHOU IIPUYUHOU TOT'O,

YTO Hd POCCHUICKOM PBIHKE HE(PTETA30BOI'O CEPBUCA

3TA TEXHOJIOT U CYUTACTCA IK3OTUKOMN. 5] yBEPEH, YTO
TEXHUYECKUE 3HAHUA POCCUHUCKUX HEPTAHUKOB Hosiee

4eM JOCTATOYHBI 151 IPOBEAEHUS 9TUX OIEPALIAIL. DTO
IIOATBEPKAACTCA U TEM, YTO KOorga CypryrHedrera3 cCMor 1o
3KCKJIIO3UBHOMY KOHTPaKTy npuobpectu KHBK, onu cranu
IIPOBOJUTD 3HAYUTEIBHOE KOJIMYECTBO YCIICIIHBIX PA0OT IIO
KOJITIOOMHI'OBOMY OYPEHHUIO.

units for their jobs because of logistical
problems. Can such type of nitrogen
units be used for coiled tubing drilling?

It can be used. But you need to be very
careful when you run membrane unit with
coiled tubing, because it can cause trouble.
When you use the membrane unit you can
not get that gas pure, and it will have oxygen
in it. The liquid nitrogen units bring 99,5%
pure nitrogen instead of 95% pure nitrogen
from membrane units. The faster you go, the
more oxygen you will have into the well. You
got to remember — water and oxygen will
cause corrosion. So if you have water influx
and you are not pumping pure nitrogen, that’s
a corrosive factor there. If you are pumping
inside the coiled tubing, it’s even more
critical, because you can’t see the damage. So
if you do use the membrane unit, you need to
understand that it will cause problems with
the coiled tubing. You can do it, but you have
to be aware of the corrosion problems. For
now there is not any modeling for it. You can
only periodically cut off the small section of
the coiled tubing, send it to the manufacturer
and they will inspect it for you.

What is the working temperature for
the bottomhole assemblies s you worked
with?

Well, I can say that the bottomhole
temperature of 250° F is quite usual. So I
suppose that the inner temperature in BHA
is approximately the same. Of course, you
are pumping a cool fluid, but when it is
circulating in the bottom of the well it is
heating up.

Can we say that coiled tubing drilling
technology became quite common
industry practice in the world for now?

Yes, we can say so, because up to now,

I would estimate there have been about ten
thousand coiled tubing re-entry drilling
jobs done worldwide. The main problem for
further spreading of this technology is that
you can’t buy the whole set of equipment
for this technology and have to rent the
orientator. Maybe it is also can be a reason
why coiled tubing drilling is quite an exotic
technology for Russian market. I believe that
technical knowledge of Russian specialists
is more than enough for it, and when,

for example, Surgutneftegas managed to
purchase the bottomhole assemblies on
exclusive contract, they started to do a lot
of successful coiled tubing drilling jobs.
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YCTpOMCTBO 1)1 CO3TAHM A
OCEBOM HAT'PY3KH IIPH
KOJITIOOHMHIOBOM OypE€HHH

A Device for Generation
of Axial Weight on Drill Bit
During Coiled Tubing Drilling

AA. TPETBAK, I0.®. TUTKEBHUY, A.E. ACEEBA, IO:kHO-POCCHHFICKHH IrOCyJapCTBEHHBIH TEXHHUYEeCKHH YHUBepcurteT (FOPTTY (HIIHN))
AY.TRETYAK, Y.F. LITKEVICH, A.E. ASEEVA, South-Russian State Technical University (SRSTU (NPI))

O3JaHHUE OCEBOM HATPY3KHU HA JJOJIOTO
SIBJISIETCSI HEOTBEMJIEMOH YACTBIO OYPEHUSL.
BypeHue CKBaKMH PA3JIMUYHOIO IPOMUIIL

TPEeOYET UHAUBH/IYAIBHOTO IO XOAA K 9TOMY

TEXHOJIOTMYECKOMY apaMeTpy. B yacTHOCTH, TpH

OYpEHNH FTOPU3OHTAJIBHBIX yY4ACTKOB, OCOOEHHO

PU 3HAYUTEITBHON UX NPOTIKEHHOCTH, OOJIBIIAS

4aCTb OCEBOT'O YCHUIINA TEPAETCS, HE JOUAS JO

32009 1 JJO JOJIOTA COOTBETCTBEHHO. DTY IPOOJIEMY

PEMIAIOT MOCTOSHHBIMU «IIOJPBIBAMU» KOJIOHHBI,

OJJHAKO 3TOT METO/] HE B COCTOSIHHUM B IIOJTHOM MEpPE

YAOBIETBOPUTD IOTPEOGHOCTb NIOCTOSTHHOM HATPY3KHU

HAa JJOJIOTO. DTOT METOJ], HE MOXET IPUMEHATHCS

TAKKE B KOJITIOOMHIOBOM OYPEHUHU:

1) n3-32 HEBO3ZMOXXHOCTH IIPOU3BOJUTD
MOCTOSIHHBIE «IIO/|PBIBbI»;

2) xononHa '’HKT uMmeeT HE6OMBIION JUAMETP H,
COOTBETCTBEHHO, BBICOKOILUIACTUYHA, BCJIEJCTBUE
3TOTr'O HE MOXKET CO37ABATh TPEGYEMYIO OCEBYIO
HArpy3Ky, OCO6EHHO HA OOJIBIINX ITTyOUHAX.

BBI6OD TEXHUYECKUX XAPAKTEPHUCTUK KOITIOOUHT A

ABJIAETCS OJHUM U3 KJIIOYEBBIX MOMEHTOB

obecrnedeHns yCIENTHON PEATN3A N IPOEKTA

OypeHus. B oTmmune OT TPaAUIIMOHHBIX OAXO/IOB,

HCIIOJIb3YEMBIX IIPU PACYETE OYPHUIIBHBIX KOJIOHH,

OCHOBHBIM ITOK434TEJIEM, OLIEHUBAEMBIM IIPU BEIOOPE

MapPaMETPOB KOJITIOOUHIA, ABJIAECTCA 3HAYEHUE

OCEBOM CKHMAIOLIEI HAT'PY3KH, IIPHU KOTOPOU

KOJIOHHA TEPAET NPOJOIBHYIO YCTOMYHUBOCTD.

JlaHHOE TPEOOBAHNE HATIPAMYIO YBA3AHO

C HEOOXOJUMOCTBIO JJOBEJICHUA [IO JOIOTA

33JIaHHOM HATPY3KH I10 BCEMY UHTEPBAIY OYPEHUS.

IIpenenpbHON CYUTAETCA BETNIHNHA CKUMAIONEN

HATPY3KH, IPU KOTOPOH KOJITIOOMHIOBAS KOJIOHHA

EPEXOIUT B CUHYCOWAJIbHBIIN U3rub (pUCyHOK], I).

Ha ocHOBE NPOBEAEHHOT'O AHAIN34 IIPEAJIOKEHA

TEXHOJIOI'MA, MO3BOJIAIONAA YBETUYUTD [ITYOUHY

OypeHus 6€3 IOTEPU YCTOMYUBOCTHU I'MOKOU TPYyObI

KOJITIOOMHTA.
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eneration of axial weight on drill bit is an

integral part of the drilling process. Drilling

of wells with different trajectories requires
customized approach to this process variable. In
particular, during the process of horizontal drilling,
especially when the length of horizontal section is
considerable, most of the axial load is lost on the
way to bottomhole and drill bit respectively. This
problem is solved by continuous “blasting” of the
string. This method, however, is not able to meet
the demand for continuous axial weight on drill

bit to the full extent. This method can't be applied

during coiled tubing drilling (CTD) either:

1) due to impossibility of continuous “blasting”;

2) coiled tubing (CT) string has a small diameter
and, accordingly, high plasticity; as a result of
this, it cannot create the required axial load,
especially at great depths.

The choice of CT specifications is one of the key
points for supporting a successful drilling program
realization. As opposed to conventional approaches
that are used for drill string mechanical design, the
main parameter, which is accounted for during CT
selection, is the value of axial compression load, at
which CT string loses its buckling stability.

This requirement is directly connected with the
necessity of providing a drill bit with specified
load along the whole drilling interval. The value of
compression load, at which helical buckling of CT
string (see Figure 1, 1) takes place, is called critical
compression load.

On the basis of performed analysis we suggest a
technology, which allows increasing the drilling
depth without loss of CT stability.

This technology is based on the utilization
of bottomhole driving mechanism as part of
bottomhole assembly (BHA) when boundary
conditions for CT helical buckling are reached.

Increase of the drilling depth is provided due



OCHOBOY TEXHOJIOI'MH ABJIAECTCS UCIIOJIb30BAHNE
3200MHOIO MEXAHN3M4 MTOAAYH B COCTABE
KOMIIOHOBKM HU34 6ypuabHOM KOsoHHBI (KHBK)
IIPU JOCTUKEHUU I'DAHUYHBIX YCJIOBHI [IEPEXO/A
KOJIOHHBI B CHHYCOH/IaJIbHBIH U3TUO.

IIpupalieHue JIMHBI CTBOIA OOECIEUNBAETCS
34 CYET IEPEHOCA K 326010 U3 OMMACHOT'O yYaACTKA
KOJTIOOMHI'OBOY KOJIOHHBI (XaPAKTEPUBYIOIETOCS
HAMMEHBIIINM COIIPOTUBJIEHUEM K IIOTEPE
IIPOJOJIBHOM YCTOMYUBOCTH) YACTHU OCEBOM
CKUMAIOIEN HAI'PY3KHU, IKBUBAJIEHTHON HATPY3KE HA
JOJIOTO.

IIpemaraeTcsa METO pacdeTa IpeAeIbHON
BEJIMYMHBI [IPHUPAIIEHUSA JJIMHBI CTBOJIA CKBAXKUHDI
(L) mpu UCNIONIB30BAHNUH 3200MHOTI'O MEXAHHU3MA
nogayu (pucyHokl, IT)

PacueT Be1n4uHbI IpUpaAICHUA A1 IIJIOCKOCTHOT'O

npoduIIst OCYHIECTBISIETCS IO CAEAYIONIEN (POPMYJIE:

P=fll-qg-sino+Z(-q,—sin)]—1-q-cosa—X(-q,cosa,),

rae P — Besim4nHa OCEBOM HATI'PY3KU HA JOJIOTO, KH;

f — koa(ppunenT Tpenusa kontoounra u KHBK o
CTEHKHU CKBA’KHHBI;

0 — 3EHUTHBIH YT'OJI CKBAXKUHBI B HHTEPBAJIE
Haxoxgenusa KHBK, rpan,;

! — nnmuaa KHBK, m;

[,— IyHA i-d CEKUMM KOJITIOOMHTIA, M;

g —Bec 1 merpa KHBK, kH;

q,— Bec 1 MeTpa KOonTIo6MHrIa, KH;

O —Bec KHBK, kH;

0, — 3CHUTHBII YI'OJI CKBAKUHbBI B MHTEPBAJIC
HAXOXJICHUS i-F CEKITUH KOJITIOOWHTA, KH;

Q, — BeC i-i ceKmu KOITIo6MHIa, KH;

M — IOPSAKOBBII HOMEP PACCUHUTBIBAEMOI CEKIIUU
KOJITIOOMHTA.

HTOroBO€E YBEIMUYECHUE UIMHBI CTBOJIA CKBA’KHUHBI
pasHO cymMme ainH KHBK 1 ceK1iuit KOMTIOOMHTOBOM
KOJIOHHBI, DPACCUUTAHHBIX JIJIS1 Y4ACTKOB C
PA3IUYHBIMHU YIVIAMU HAKJIOHA.

K OCHOBHBIM HAIrpy3KaMm, J€HCTBYIOLIUM
Ha PE3bOOBBIE COEJUHEHU B UCKPUBJIEHHBIX
CKBAKMHAX, OTHOCSTCS PACTSKEHHE OT
IPEABAPUTEIBHON 3ATSXKKH PE3BOBI U U3THOAI0NUE
Harpysku. Ha BeJIM4uHY IPEAEIbHBIX HAIPSKEHUM,
BO3HUKAEMBIX B €€ COEITMHEHNU TAKXKE
OKa3BbIBAET KAYECTBO OOPA6OTKU U YIIPOYHEHHE
MOBEPXHOCTHBIX CJIOEB METAJIA, PA3MEDP PE3BOLI U
KOHIIEHTPALWS HAPSKEHUN B €€ BBITOUKAX.

IIpu u3ru6e anemeHTa KoaTioonHIroport KHBK
4aCThb IJIOMIAIU CEYEHUS PE3bOOBOI'O COEMHEHUS,
HAXOJAIIAACA B 30HE PACTSKEHUS, HE JJOIDKHA
YUUTBIBATHCS [IPU ONPENEIEHUH OCEBOI'O MOMEHTA
COIIPOTUBJIEHHUA (PUCYHOK 2, I103. A).

BenepcrBue 3TOro (popma pacueTHOrO
COEAVHEHUS HA U3THO OyJET IPEACTABIATE COO0I

4aCTh KOJBLA C HAPYKHBIM JUAMETPOM, PABHBIM }

to the transfer of axial compression load part,
which is equivalent to weight on bit, from the
dangerous section of CT string (specified by the
lowest resistance to buckling stability loss) to the
bottomhole.

We suggest the method of calculation of borehole

II

L P=25kH
— J
\—__.r ________________ ?
e ey w0 )

1 — mPaouyOHHaA MEexXHON02US CO30AHU HAZPY3KU Ha 00SI0MO;
1 — mexHon02u5 CO30anUA HazPY3KUL Ha 000MO C
UCNOIBL308AHUCM 3AOO0LIHO20

MEXAHUIMA NOOAYU;

Pucynox 1 - Co3oanue nazpy3xu Ha 00a0mo

1 — conventional technology of weight on bit generation;

1I - technology of weight on bit generation with bottombole driving
mechanism utilization;

Figure 1 — Weight on bit generation

length (L) increase limit when the bottomhole
driving mechanism is used (Figure 1, II).

Calculation of borehole length increase in the
case of horizontal profile is performed using the
following equation:

P=fll-g-simo+Z(-q—-sno)—1-q-cose—X(l-q,cosa),

where P — the value of axial weight on drill bit,
kN;

f — coefficient of friction between CT, BHA and
borehole walls;

o — borehole inclination angle within the interval
of BHA location, deg,;

/— BHA length, m;

[,—length of i-th CT section, m;

g —weight of 1 meter of BHA kN;

q,— weight of 1 meter of CT, kN;

O — BHA weight, kN;

o, — borehole inclination angle within the interval
of i-th CT section location, deg.;

Q,— weight of i-th CT section, kN;

m — sequence number of calculated CT section.

The total borehole length increase is equal to
the sum of BHA and CT sections' lengths, which }
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JUAMETPY HUIIIIEJIA [10 BIIAJAHUHE IIOCICAHEN HUTKHU are calculated for the intervals with different
PpE3BOBL, U BHYTPEHHUM, DABHBIM BHYTPEHHEMY inclination angles.
auamerpy anemenTa KHBK, a Takke 4acTb KOobLa Among the main loads on screw joints in
OKOHTYPEHHOI'O HAPY>KHBIM U BHYTPEHHUM deviated wells are preliminary tightening tension
JuameTpoM 3nemenTa KHBEH. and buckling loads. The value of load limits also
1 onpeneneHus reOMeTPUIECKUX depends on the quality of treatment and hardening
XAPAKTEPUCTHUK ITOI'O CEYEHUA IIPEACTABUM of metal surface, on the thread dimension and
€r'0 B BUJIC JBYX CETMEHTOB C PAJUYCAMU I, U T,, C stress concentration in its grooves.
BBIPE3AHHBIM KPYTI'OM PA/IUYCOM I, (PUCYHOK 2, T103. B) When the element of BHA buckles, the part
TNonoxkeHue NEHTPATBLHOM OCH (3HAYCHUE Y ), of screw joint section area, which is situated
PAa3AeAIomENr 30HbI PACTIKEHU S U CKATUS, in the tension zone, should not be taken into
YHCJIEHHO OIIPEAE/IAETCA U3 YCJIOBUA CTATUYECKOI'O account during the process of section modulus
PABHOBECHA ILJIOLIAJEHU CETMEHTOB CEYEHUS, determination (Figure 2, Pos. A).
COIIPOTUBJIAIOIINXCA PACTATUBAIOIINM U Therefore, the geometry of calculated bending
CKUMAIOIUM HAI'PY3KaAM: joint will be represented as the part of the ring
S,=S® _+8® +80 =0. with outer diameter equal to pin diameter of the
Onpenenns U3 JAHHOIO YPABHEHU S 3HAYEHUE last cavity of screw thread and with inner diameter
¥, HAXOAMM OCEBOM MOMEHT MHEPUMH 1 _BCero equal to inner diameter of BHA unit. The geometry
PACYETHOI'O CEYECHUS: will also include the part of the ring outlined by
[ =IO +1® +10 . outer and inner diameters of BHA unit.
OCeBOU MOMEHT COIIPOTHBJICHUSI CEUEHUS PABEH: To determine geometrical characteristics of this

on = Ixo /Ymax’

roey, . =1 +vy,.

BesmunHa OCEBOIO MOMEHTA CONIPOTUBJICHUS,
pacCUYMTAHHAS IPEIATAEMBIM METO/IOM,
CYILIECTBEHHO BBIIIE 3HAYEHHU STOI'O MAPAMETPA,
OINPCACICHHOT'O AJ1A CCUCHU A HUTITICIIA,
MIPOBEAEHHOIO MO BIAAHUHE NOCJIEJHEN HUTKHU
PE3BOBL, UTO MO3BOJIAET PACCUMUTHIBATD HA YCIIEIIHYIO
padoTty pe3pboBbIX coeanHeHnr KHBK B 6oee
JKCCTKHUX YCIIOBUAX DKCILIYATAITUHA.

Cepbe3HOI TPOHIEMOI KONTIOOMHI'OBOT'O OYPEHU S
ABJIAETCS IPOBOJIKA TOPHU3OHTAIBHBIX CKBAXKIH
C GOJIBIIIUM I'OPHU3OHTAIBHBIM CMEIEHUEM 320051

OTHOCHTEJIBHO YCThsI, KOI/IA YCHITHS MHXXEKTOPA
KOJITIOOMHI'OBOH YCTAHOBKU HEJJOCTATOYHO JIJIsT
CO3/IaHMS TEXHOJIOTHYECKU TPEeOGyeMOH BETMINHBI
OCEBON HAI'PY3KU HA OYPOBOU MHCTPYMEHT.
B HacTosmee BpemMs U3BECTHO HECKOIBKO
YCTPOUCTB /111 CO3AHHS OCEBOM HATPY3KU Ha
JOJIOTO. YCTPOUCTBO B BUJIE IMAPOHATIPYKATEA
npeaIaraloT ballKuPCKUHI rOCYyapCTBEHHDBIN
HAYYHO-UCCIIEJOBATEBCKHIM U IIPOEKTHBIN HHCTUTYT Pucynox2 - Ceuenue pess606020 coeounenusn
HE(TSHOM MIPOMBIIIICHHOCTH (TateHT Ne2006563), Figure 2 - Screw joint section area
HIIO «Byposas Texuuka» — BHUUBT (cepuiiHbIi
BBIITYCK TUIIOPA3MEPHOT'O PAA), TIOMEHCKUH section area we should represent it as two segments
TrOCYAAPCTBEHHBIN HEPTAHON YHUBEPCUTET (ITATEHT with radii r, and r,, which have a cutout in the form
Ne2124617). C3AO «HoBuuka» I'pymist OUL u of a circle with radius r, (Figure 2, Pos. B).
KOMMNAaHUA BP nIpeiaraoT Harpy3Kky Ha JJOJIOTO Position of the central axis (value y ), which
CO3/1ABATh C IIOMOIIBIO CKBAXKMHHOI'O TPAKTOPA. separates tension and compression zones, is
CoTpyaHHUKaMHU Kadeaprl «bypenne He(TEra3oBbIX numerically calculated on the basis of static
CKBAXXUH U reopusnka» IOPI'TY (HITH) pazpaboran equilibrium condition for section areas of segments
Coco6 CO3/1aHUA OCEBOM HATPY3KH HA 32001 that resist compression and tension loads:
T'OPHU30HTAJIBHOM CKBAKHMHDI U yCTPOUCTBO [JIs €O S,=SM +8® +80 =0.
ocyecTBiaeHrs. CyIIHOCTD CITIOCO6A 3AKII0YAETCS Using this equation we can calculate the value
B TOM, YTO OCEBYIO HATPY3KY B HY’KHBI MOMEHT ¥, and determine axial moment of inertia Ix of the
CO3/IAI0T OAWH HUJIU HECKOJIBKO ITOCIE0OBATEIBHO whole calculated section area:
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PACIIOJIOKEHHBIX OIIOKOB, COCTOSIIIIUX U3 ITYCKOBOI'O
Y CUJIOBOT'O TUAPOLWIHHPOB. [IpUHIINIT PAaOOTHI
YCTPOMCTBA 3AKJIIOYAETCS B CJIEAYIOIIEM: UMECTCS
CHJIOBOH TUAPOLUIUH/IP, B KOTOPOM PACHOIONKEH
MOPIIEHD, COEAUHEHHBIN C Oy PUIBHBIMH TPyOAMU
HOCPEACTBOM KBAIPATHON (LIJIMLIEBON) TPYOBL B
IITOKAX CUJIOBOT'O U IMTYCKOBOI'O I'HJIPOLIMJIMHIPOB
MMEIOTCS KAaHAJIBI JIJI IIPOX0/1a IPOMBIBOYHON
KUJKOCTU. CUIIOBOM T'HAPOIUIUHAD, COEUHEHHBIA
C ITyCKOBBIM TUIPOLIUIMH/IPOM COEJUHUTENBHOM
My(pTOMH, 0O0Pa3yIOT OIOK. ITyCKOBOM THAPOLIUIUHJD,
B KOTOPOM PAaCIOJIOKEH HOPIIEHB, YIEPKUBAEMBIA
OT NIPOU3BOJIBHOI'O IEPEMENIEHUS TPY>KHUHOM,
CBOUM IITOKOM, HMEIOIINM KaHaJI VI IPOXOZA
IPOMBIBOYHOY )KUJIKOCTH, CTBIKYETCS B

30JIOTHUKE CO IITOKOM CHJIOBOT'O TUAPOLUIUHPA.
IIpu JaBIEHUU IPOMBIBOYHOU JKUJKOCTH,
HEJIOCTATOYHOM JJI51 HA4aJ1a pabOThI 3a00HHOTO
JBUTATEIS, 6yPOBOM MHCTPYMEHT HE BPAIIAETCS

M OCEBAs HAT'PY3Ka HA HET'O HE IIEPEAACTCH, A
MPOUCXOAUT IIPOMBIBKA 326051 CKBAXKUHEL [1pn
YBEJIMYEHUHN IABJICHUA IPOMBIBOYHOI JKUJIKOCTH
3a00VHBII JBUT'ATE/Ib HAYMHAET BPAIATh 6y POBOI
HHCTPYMEHT. B ITyCKOBOM I'IAPOLUINH/IPE MOPIIEHDb
CJKMMAET IPY’KUHY, U €T'O IITOK BEITAJIKHUBAET U3
30JIOTHHUKA IITOK CUJIOBOT'O THAPOLUINH/PA, TAK
YTO MPOMBIBOYHAA )KUJIKOCTD YE€PE3 KAJTMOPOBAHHOE
OTBEPCTHE MTPOXOAUT B ITOPIITHEBYIO MTOJIOCTh
CHJIOBOI'O TUAPOLUINH/APA. CUIIOBOY TMIPOLIINHID
CO3JAET OCEBYIO HATPY3KY U COBEPIIAET OCEBOE
nepeMENIEHNE HA JUIMHY XOZA.

Ha pucyHKe 3 nOKa3aH NIPO(dUIb CKBAXKUHBI C
TOPU3OHTAIBHBIM Y4aCTKOM C/] B IPOAYKTUBHOM
TIACTE.

ITpu 6ypeHnH CTBOJIA CKBA’KHUHBI C OOJIBIINM
TOPU3OHTAJIBHBIM CMEIIEHUEM 326051 OTHOCHUTEILHO
YCThsI, UMCIOLIEH BEPTUKAIBHYIO 4aCTh CTBOIA OA
ryouHom H, Haknonnyio AB rry6unoit H, u yriom
Ha00pa pafnyca KPUBU3HBI o, KPDUBOJIUHENHYIO BC
C pagnuycom UCKpusiieHusA R u ropuzonTansnyio Cl,
BXO/AIIYIO B IJIACT MOIIHOCTBIO 72 HA TITyouHe H,
BO3ZHUKAET CUTYyALMs, KOTZIA BEPTHUKAJIbHAS
COCTABJIAIONIASI COOCTBEHHOT'O BECA KOJIOHHEI
OYPHJIBHBIX TPYO HUJIU YCUIHUE HHKEKTOPA
KOJITIOOMHT'OBOM YCTAHOBKU HEJJOCTATOYHBI JJIs
CO3/[JaHUS TEXHOJIOTUYECKU TPEOYEMON BETMYHHBI
OCEBOU HAI'PY3KU HA OYPOBOY HHCTPYMEHT.

YBenudeHre OCEBO HATPY3KU Ha 326011
IIPOU3BOAUTCA 34 CYET CHJI YIIPYTOCTU CoKATUSA
OYPHJIBHOU KOJIOHHBI, YAEPKUBAEMOH TPEHUEM O
CTEHKU CTBOJIA CKBA’KHUHBL, JIJIS1 YETO HAJL TOJIOTOM
Y 3200 HBIM IBUTATEJIEM YCTAHABIUBACTCS
YCTPOMCTBO, CO3/1AI0NIECE B HYKHOE BPEMA OCEBYIO
HAI'PY3KY 34JaAHHOU BEJINYMHBL

VYCTPOICTBO BKIIOYAET OJJUH UJIM HECKOJIBKO
MOCJIEJOBATENIBHO COEAMHEHHBIX OJIOKOB, COCTOSIIIINUX
M3 ITYCKOBOT'O U CUJIOBOT'O THIPOLIUIMH/IPOB.

Ixo = I(on + I(Z)xo + IG)XO'

Section modulus is equal to:

on = Ixo /Ymax’

wherey, . =1, Y,

The value of section modulus, which is calculated
with the help of the proposed method, is essentially
higher than the value of this parameter obtained
on the basis of pin section area. This allows us to
expect a successful operation of BHA screw joints
under severe operating conditions.

A serious problem of CTD is connected with
horizontal drilling of wells with high value of
horizontal displacement. In this case the injector
pulling capacity of CT unit is not enough to
generate the required weight on drill bit.

At present time there are several devices for
generation of weight on drill bit. Bashkir State
Institute for Oil Refining and Petrochemical
Industry Plants Designing (patent Ne2006563),
NPO Burovaya Technika — VNIIBT (standard series
commercial output) and Tyumen State Oil and
Gas University (patent Ne2124617) offer the device
on the basis of hydro loader. CJSC Novinka of FID
Group and BP company propose to generate weight
on drill bit with the help of downhole tractor.

Staff members of Oil and Gas Wells Drilling and
Geophysics Department of SRSTU (NPI) have
developed a method for generation of axial load on
horizontal well bottomhole and a corresponding
device for its realization. The essence of the method
lies in generation of axial load by a single assembly
or a set of tandem assemblies, which consist of
hydraulic kicker and hydraulic power cylinders.
The principle of device operation consists in the
following: a power cylinder, which has a piston
inside, is connected with drill pipes by means of
square joint (splined tube assembly). Hydraulic
kicker and hydraulic power cylinders rods have
channels for circulation fluid. Hydraulic power
cylinder is connected with hydraulic kicker
cylinder by means of coupling joint. Together they
form an assembly. Hydraulic kicker cylinder has
a piston, arbitrary motion of which is prevented
by a spring. The rod of this cylinder, which has a
channel for circulation fluid, is connected with
the rod of hydraulic power cylinder by means of
avalve. When the pressure of circulation fluid is
not enough to start the operation of downhole
drilling motor (DDM), drilling tools do not rotate
and there is no axial load. Circulation fluid just
performs flushing of bottomhole. With pressure
of circulation fluid increases DDM starts to rotate
drilling tools. The piston of hydraulic kicker
cylinder compresses a spring and its rod pushes the
rod of hydraulic power cylinder out of the valve so
that circulation fluid travels into hydraulic power
cylinder bottom (head end) through a calibrated }
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orifice. Hydraulic power cylinder
generates axial load and performs
axial movement by the length of
stroke.

Well profile with horizontal section
CD in a productive formation is
represented on Figure 3.

During drilling of a well with high
value of horizontal displacement,
which has vertical section OA of
depth H,, build up section AB of
depth H, and drift angle «, curved
section BC with curve radius R and
horizontal section CD that drills in
formation of thickness 7z at depth H,
there is a situation when vertical
component of drill string dead weight
or injector pulling capacity of CT

Pucynox 3 - IIpogpuntvs CKeaicunvl C 20PU3OHMANBHBIN YUACIKOM

C/l 6 npodyxkmuenom naacme

Figure 3 — Well profile with borizontal section CD in a productive

Jormation

[leproau4aecKas nojada 6ypoBoro HHCTPyMEHTA
OCYIIECTBIISIETCS ITUKIAMH, KOTOPBIE UMEIOT JITTHHY
L, PABHYIO CyMME JUIMH XO/IA KAK/IOTO CHJIOBOT'O
TUJIPOITUTHH/IPA:

n

%=§@
I7I€ 77 — KOJIMYECTBO ITOCJIEOBATENBHO COCTUHEHHBIX
OJI0KOB, COCTOSNINX M3 ITYCKOBOT'O X CHJIOBOT'O
TUAPOLVIUH]IPOB;

[ — mepeMeIIeHMEe ITOKA OJHOI'O CUJIOBOI'O
TUJPOLWINHAPA.

OceBast Harpy3Ka Ha 3a00H CO3AeTCH,
KOI71a 3a00HHBIH JIBUTATENb TTOCJIE TPOMBIBKU
npu3aboitHoM 301 Iacta (I1311) obecrieuuTt
OYypOBOMY UHCTPYMEHTY HEOOXOANUMBIE OOOPOTBHL

IIpu 6ypeHUHU CTBOJIA CKBAKHUHBI C OOJIBIITUM
TOPU30HTAIBHBIM CMEIIECHUEM 320051 OTHOCUTEJIBHO
YCThsI BO3HUKACT CUTYAIIHS, KOTA YCUIIHS
UHIKEKTOPA KOITIOOMHI'OBOY YCTAHOBKH
HEJIOCTATOYHO JIJI51 CO3JJAHUS TEXHOJIOTNYECKU
TPeOGYEMON BEJIMUMHBI OCEBOM HATPY3KH HA 6ypPOBOI
UHCTPYMECHT.

YCTPOKCTBO A1 CO3/JaHN ST HEOOXOAUMOU
OCEBOI HATPY3KH (PUCYHOK 4), PACTIONIOXKEHHOE
B Ha/|JIOJIOTHOY 4aCTU Oy PUJIBHOM KOJIOHHHBI,
COCTOUT U3 KOPITyCa IyCKOBOI'O TUJPOLUINHAPA
1, coeIMHEHHOTO MY(PTO 2 C KOPITYCOM CHJIOBOTO
rugpouuanaapa 3. [TyckoBou ruiponanyip 1
BKJIIOYAET NOPHIEHD 4 HA ITOJIOM IITOKE 5 U IPYKUHY
6. B Kopriyce CHIOBOTO TUAPOIMIITMH/PA 3
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_ c// )/ _AA,// g z / ﬂ unit is not enough to generate the
’ SN ﬂ/ C S | required value of axial weight on
1

drill bit.

Increasing of axial load on
bottomhole is performed at the
expense of elastic energy of drill
string, which is held by the friction
between drill string and borehole

walls. To achieve this effect a special device above
DDM and drill bit is mounted. When necessary it
generates axial load of desired magnitude.

The device includes a single assembly or a set of
tandem assemblies consisting of hydraulic kicker
and hydraulic power cylinders. Intermittent feed
of drilling tools is performed in cycles, which have
length , equal to the sum of stroke lengths of each
hydraulic power cylinder:

7
L =21,
Uy X
1

where 72 is the quantity of tandem assemblies
consisting of hydraulic kicker and hydraulic power
cylinders;

[, is a displacement of one hydraulic power
cylinder rod.

After flushing of bottomhole formation zone
(BFZ) axial load on bottomhole is generated when
DDM provides drilling tools with the necessary
rotation speed.

During drilling of well with high value of
horizontal displacement there is a situation when
the injector pulling capacity of CT unit is not
enough to generate the required weight on drill bit.

Device for generation of the required axial load
(Figure 4), which is situated in the near-bit part of
drill string, consists of hydraulic kicker cylinder
body 1, connected with hydraulic power cylinder
body 3 by means of coupling joint 2. Hydraulic



3aKPEILICH 30JIOTHUK 7, B KOTOPOM COCTBIKOBAHBI
IOJIBIE IIITOKU 5 U 8 COOTBETCTBEHHO CUJIOBOIO 3

U IIYCKOBOI'O 1 ruiIpOLUInHAPOB. B Toke 8 numeercs
PaguaJIbHBIA KAHAI 9, COEAUHAIOMNH [IOPLUIHEBYIO
IOJIOCTb CUJIOBOI'O THJPOLIMINHAPA 3

C 3aTPyOHON TPOMBIBOYHOM KUAKOCTBIO.
IITOKOBBIE IOJIOCTU CUJIOBOI'O T'HJPOLIVUIMHADPA 3

U IIYCKOBOI'O T'UJPOLIMIIMHAPA 1 uepes paiuaabHbIe
KaHaJIbl 10 (M1 OOPATHBIE KJIATIAHBI) TAKXKE
COEAUHSAIOTCA C 3aTPYOHON IPOMBIBOYHOM
JKUAKOCTBIO. HITOK 8 HUKHHUM KOHLIOM COE€IMHEH C
KBaPAaTHOU (IUIMLEBON) TPyOOou 11, 3aIIUIIEHHON
MPU BBIABIDKEHUY OT KOHTAKTA C 3aTPYOHON
IIPOMBIBOYHOM JKHUIKOCTDBIO KOXKYXOM 12. HHKHAA
4aCTh KBAJPATHOM TPYOBI 11 3aKaHUYUBAETCA JTHOO
KOPIIyCOM ITYCKOBOTI'O I'MAPOLMIMHIPA 1,

K KOTOPOMY IIPUCOEANHACTCA CJIEAYIOWINI CUI0BOM
TUAPOLIHHJP, TUOO PE3BOOU A1 COEAUHEHUSA C
3200MHBIM ABUTATENIEM 13,

IIpearaeMsplii CIOCO6 CO3/JaHUS OCEBO
HATPY3KU Ha 32601 TOPU3OHTAJIBHON CKBAXKUHBI
peanusyeTcs CaeayomuM o6pasomM. B pacueTHOM
MECTE KOJIOHHBI BBIIIIE J0JI0TA 15 11 3a60MHOr0
JIBUTATEINA 13 yCTAaHABIUBAETCA GJIOK U3 ITyCKOBOTO 1
U CUJIOBOT'O 3 THIPOLIIINHIPOB, ITOJIBIE IIITOKU 5 U 8
KOTOPBIX COEAUHEHBI 30JIOTHUKOM (MJIU HECKOJIBKO
OCJIEA0OBATEIBHO PACIIONIOKEHHBIX 6JIOKOB). [lepen
HAYaJIOM OYPEHMA IIPH TOCTENIEHHOM BO3PACTAHNUH
BHYTPHUTPYOHOTI'O IABJIEHUSA IPOUCXOAUT ITPOMBIBKA
[13I1. Ilpy ganpHENIEM POCTE JABJICHUA, KOT/A

kicker cylinder 1 consists of piston 4 on a hollow
rod 5 and spring 6. Inside hydraulic power cylinder
body 3 valve 7 is anchored. Hollow rods 5 and 8

of hydraulic power cylinder 3 and hydraulic kicker
cylinder 1 correspondingly are connected inside
valve 7. Hollow rod 8 has a radial channel 9,

which connects the bottom of hydraulic power
cylinder 3 with annular circulation fluid. Rod

ends of hydraulic power cylinder 3 and hydraulic
kicker cylinder 1 are also connected with annular
circulation fluid through radial channels 10

(or back pressure valves). Bottom end of hollow
rod 8 is connected with square joint (splined tube
assembly) 11, which is protected from interference
with annular circulation fluid by means of shell 12.
Lower section of square joint 11 ends with
hydraulic kicker cylinder body 1, which, in its

turn, is connected with the next hydraulic power
cylinder, or with a thread used for connection with
DDM 13.

The suggested method of axial load generation
on the bottomhole of horizontal well is carried out
in the following way. In the precalculated part of
drill string, which is situated above drill bit 15
and DDM 13, we install and assembly consisting
of hydraulic kicker 1 and hydraulic power
3 cylinders. Hollow rods 5 and 8 of these cylinders
are connected by a valve (or by a set of tandem
assemblies). Prior to the process of drilling in-tube
pressure gradually increases and flushing of BFZ
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Pucynox 4 - Yempoicmeo onsa co30anus Heo0xo0umoti ocegoti
npu 20PU30OHMANLHOM OYyPenuu

Figure 4 — Device for generation of the required axial load
during borizontal drilling
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nepenaj AaBJacHus Ha 3a601MHOM JiBUrarese 13 cTaHer
JIOCTATOYHBIM JIJIs1 HA44J1d €70 PA6OTHI, HAUMHACTCS

takes place. With further increase of pressure,
when pressure differential in DDM 13 is enough

OpopadboTKa 10sI0TA 15 6€3 OCEBON HAT'PY3KU.

B masnpHENIIEM, KOTZIA BHYTPHUTPYOHOE JABJICHHE
JIOCTHUTAET PACYCTHOI'O 3HAYCHUSI U 3A00HHBIH
JIBUTATENb 13 HAOepET HOMUHAJIBHOE YUCTIO

060POTOB U JOCTATOYHBIN /11 OYPEHMU S KPY TAMUIA

MOMEHT, ITYCKOBOM THAPOLUIUHIAD 1 COXKMET
MPYKUHY 6 1 BBITOJTKHET U3 30JI0THUKA 7 IITOK 8
CHUJIOBOT'O TUAPOIMUINHADPA 3. ['UIpaBInyecKas
CHJI4, CO3JABAEMAA B CUJIOBOM I'MIPOLIUIUH]IPE 3
34 CYET EPENA/IA JABIEHHU B TPYOaX U 3aTPYOHOM
NPOCTPAHCTBE U, COOTBETCTBEHHO, 34 CIET
NEPENaa JaBJIEHNUA B IIOPIITHEBON U IITOKOBOU
HOJIOCTSX, 0OECIEYUT HATPYKEHUE OYPOBOTI'O
HHCTPYMEHTA OCEBOM HAT'PY3KOH IO MEPE
TepeMENeHHs TOPITHS 16 Ha BeTUYUHY X014

1. TIPOAO/IKUTENBPHOCTD LIUKJIA HEIIPEPHIBHON
paboTel 6ypOBOro MHCTPYMEHTA L onpeaesseTcs
KOJIUYECTBOM 72 TOCJIEJIOBATEIBHO COEJUHEHHBIX
CHJIOBBIX T'MJIPOLINHIPOB 3. Korna npu nmojaHom

BBIIBUKCHUU CUJIOBBIX TUIPOLIMJIMH/IPOB 3 MPOIIECC

paspyueHus 32605 IPEKPATUTCS, U BEC KOTIOHHBI
10 HA3€MHOMY I'MJIPABIUYECKOMY HHAHUKATOPY
Beca (I'MB) yMEHBIIUTCS HA BETUYHHY, OOJIBIITYIO
CYMMBbI CUJI TPEHU S KOJIOHHBI O CTEHKU CKBAKUHBI,

to put it into operation, drill bit 15 starts to rotate
with no axial load applied. Hereinafter, when
in-tube pressure reaches its designed value and
DDM 13 gains rated speed and sufficient for
drilling torque, hydraulic kicker cylinder 1
compresses spring 6 and pushes hollow rod 8
of hydraulic power cylinder 3 out of valve 7.
Hydraulic power that is generated in hydraulic
power cylinder 3 at the expense of pressure
differential between tubes and annulus and,
correspondingly, between bottom and rod ends
of the cylinder, provides drilling tools with axial
load in proportion to piston 16 displacement by
the length 1 . The cycle duration of continuous
operation of drilling tools L, is determined

by the quantity » of tandem hydraulic power
cylinders 3. When hydraulic power cylinders

3 reach full extension state the process of
drilling is stopped, drill string weight, which

is measured with the help of surface-mounted
hydraulic weight indicator (HWTI), decreases by
the value that is more than the sum of friction
forces acting between drill string and borehole
walls, shutdown of mud pumps is performed

MPOU3BOAUTCS BBIKJIIOUEHUE OYPOBBIX HACOCOB (KAK
BAPUAHT — COPOC AABJIEHUS) U KOJIOHHA TOPMO30M
Je6eKH (MIH UHXXEKTOPOM KOJNITIOOMHI'A) TIOAAETCS
Ha 320011 10 BEJIMUYUHBI, COOTBETCTBYIOIIEH
NEPBOHAYAIBHBIM ITOKa3aHUAM [N B. Bo3HUKaIOmuIi
MIPU 3TOM UMITYJIbC OCEBOI HATPY3KHU IEPEMEMTACTCS
MO HATNIPABJIEHUIO K 320010 U U3-32 IPEBBIIICHUSA
CYMMBI CUJI TPDEHHS O CTEHKH CKBA’KHMHBI BBIHYK/IAET

(alternative variant is to throw off pressure)

and drill string is pushed towards bottomhole
with the help of winch brake or CT injector.

The weight of drill string is increased to the
value of initial HWTI indications. Axial load
impulse, which arises from the above-mentioned
processes, goes towards bottomhole because

of the fact that its magnitude goes beyond the

opIneHb 16 u KBagpaTHyio Tpy6y 11 BABUTATHCS
B KOPITYC CHJIOBOT'O THPOLUIUHAPA 3
(PUCYHOK 5), 3aHUMAas UICXOLHOE IIOJIOKEHUE.
LIMKJI MOKHO IIOBTOPSITb.

TakuM 0Opa30M, pEaTU3ALMS IPEJIATAEMOTO
Ccrnoco6a 1aeT BO3MOKHOCTD UCIIOIb30BATD 1A
CO3JJAaHUS OCEBOH HAT'PY3KH HA I0JIOTO YIPYTYIO
CHUITy C2KaTUsA 6y PUIBHOI KOJIOHHBI U CUJIBI TPEHUSA
KOJIOHHBI O CTEHKHU CKBA’KHUHBI, UYTO PACIIUPAET
TEXHOJIOIMYECKHUE BO3ZMOXKHOCTHU OYPEHUA
TOPU3OHTAJIBHBIX CTBOJIOB CKBAXKWUH IO JAJIUHE
U, KPOME TOT'O, NO3BOJIAET YBEIMYUTH CKOPOCTD
OypEHNA 34 CUET YBEJIMYEHUSA OCEBON HATPY3KU
JIO €€ NPEJENBHO AOMYCTUMBIX 3HAUYEHHUI.

IIpuBOAUM pacyeT HEOOXOIUMOM HAIPY3KH HA
071010 123,8 MM B TOPU30OHTATIBHOM YYACTKE:

P =P,

e S — pabouas 10/ 1b ITOPIIHS PA60YEro
TUAPOAOMKPATA.

§=S8,-5,,
rae S, — oA/ b IIOPIIHS CUJIOBOIO
TUAPOLIHH]PA:

S,=n-r

n’
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magnitude of friction forces between drill string
and borehole walls. It makes piston 16 and square
joint 11 telescope into hydraulic power cylinder
body 3 (Figure 5) returning to their original
positions. This cycle can be restarted.

Realization of the suggested method gives the
possibility to use elastic energy of drill string and
friction forces between it and borehole walls
in order to generate weight on drill bit. This
expands technological possibilities (length) of
horizontal drilling, as well as allows increasing
penetration rate at the expense of axial load
increase up to
its limiting value.

Let us calculate the required weight on drill bit
of 4.87-in. diameter in horizontal section:

P =P.S,
where S — effective area of hydraulic jack piston.

§=S5-S,,

where S, — piston area of hydraulic power cylinder:
S=n-1r

n n?

here r, — piston radius;



T
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Pucynox 5 - Ceuenue cuno60oz20 euopouurunopa
Figure 5 — Hydraulic power cylinder section

31ECh 7'71 - pa,zu/lyc TIOPIITHA,
S, — TIOIA/Tb IITOKA CUJIOBOT'O TU/IPOITUINH/IPA:
S =n-1°,

ut u

30€Ch ', — PAANYC IITOKA;

P =250 - 101 = 149 arMm. — paboyee 1aBJICHHUEC.

Juamerp nopimHsa — 90 Mm.

JuameTp mroka — 50 MM.

S =0635;

S, =187

S=45 cm?

P =149-45=067T.

TaxuM 06pa3oM, yCTPOHCTBO CO3/AAET OCEBYIO
HArpy3Ky Ha 326011 6,7 T pu ArmaMeTpe Ao10Ta 1239 Mm
C yYETOM JONYCTUMBIX HATPY30K HA IOJIOTO 9 T.

OLneHNBas B LIEJIOM CUTYALMIO I10 CO34AHUIO
OCEBOM HAI'PY3KU IIPH KOITIOOMHI'OBOM OYPEHUH,
HEOOXOAUMO OTMETUTD CJIEAYIOINIEE:

1. TIpo6nema co3maHus OCEBOU HATPY3KU IIPU
KOJTIOOMHTOBOM OYPEHUH SIBJISETCS OTHOU U3
CaMBIX OCTPBIX.

2. JIo HACTOAIIETO BDEMEHU CEPUITHO HE
BBIITYCKAETCS YCTPOHUCTBO, CIIOCOOHOE CO3/JaBATh
JIOCTATOYHYIO OCEBYIO HAIPY3KY HA 32001
CKBa>KUHBI B 31BUCUMOCTH OT KATETOPHUH TOPHBIX
OpPOJ IO 6YPHUMOCTH.

3. Ilo Hamemy MHEHUIO, yCTPOMCTBO JJIS CO3/JAHUA
OCEBOY HATPY3KHU C TOMOIIBIO THPOHAT PYXKATEA
ABIIAETCA 3(PPEKTUBHBIM

4. JJopabOoTKa U yCOBEPUICHCTBOBAHNE KOHCTPYKIIUU
YCTPOMCTBA IJIS1 CO3JAHUS OCEBON HATPY3KHU
C IOMOMIBIO I'HJIPOHATPYKATEIA ITO3BOJIUT
3HAYUTEJIBHO YBEJIMYNUTh UHTEPBAJI Oy PEHUS
TOPU3OHTAJIBHON YACTH CTBOJIA CKBAXKUHBL @

§S , — rod area of hydraulic power cylinder:
Sw =n. 7‘2114’

herer, — rod radius;

P=1250—-101 = 149 atm. = 2190 psi. — operating
pressure.

Piston diameter — 3.54-in.

Rod diameter — 197-in.

S,=9.84-in?;

S, =290-in?;

S=697-in%;

P _=2190"697=15,270Ibs.

So the device generates axial load on bottomhole
equal to 15,270 Ibs for drill bit diameter equal to
4.87-in. The limiting value of weight on drill bit
is 19,850 Ibs.

When considering the process of weight on
drill bit generation during CTD it is necessary to
mention the following:

1. The problem of weight on drill bit generation
during CTD is one of the most serious.

2. Up to date there is no serial device, which is
capable of generating sufficient axial load on
bottomhole depending on the category of rock
drillability.

3. Inour opinion, the device for weight on drill
bit generation with the help of hydro loader is
effective.

4. Updating and design improvement of the
device for weight on drill bit generation on the
basis of hydro loader offers the possibility of
substantial increasing the drilling interval of
borehole horizontal section. @
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IIEHTP
TEXHOJIOTHYECKHUX
NHHOBAIIL

505
BAKER HUGHES, INC.

BAKER HUGHES, INC.

CENTER FOR TECHNOLOGY

INNOVATION

ameMy LIeHTpy TEXHOJIOTMYECKUX HHHOBAIUH
<< (LITH) B 3TOM rofly MICIIOJTHAETCS 1BA

roja», — cooduuaa Mapus M. O’Konuesnsi,
pykoBoauTenb npoekTa FracPoint™ Generation II Baker
Hughes BO BpeM sl 3KCKYPCHUH IO 3TOMY YHUKATIBHOMY
OOBEKTY B KOHIIE MAPTA HBIHEMTHETO rofid. TOp:KeCTBEHHOE
OTKPBITHE LIEHTPA COCTOANIOCH B 2008 rony.

LITH, pacrioysio;KEHHBIN B CEBEPO-3a11a/THOMN
4aCTU XbIOCTOHA, — 9TO COBPEMEHHBIN HAYYHO-
HCCIENOBATEIbCKUN KOMILJIECKC, 3aHUMAIOMMH IJIOIIA b
B 20 000 M? ¥ CO3/IaHHBI 11 Pa3pabOTKU TEXHOIOTUH
HEPTEra30400bIYU U 3aKAHUYMBAHUS CKBAXKUH. 3/1ECh
coTpyaHuku Baker Hughes mpoBoAsT UCCIEAOBAHNUS,
KOHCTPYHUPYIOT U TECTUPYIOT HOBBIN UHCTPYMEHT,
MO3BOJIAIONINH YBETUYUTD 3(P(PEKTUBHOCTD JOOBIUU
YIVIEBOJOPO/OB. B X PACHOPSIKEHUH TAOOPATOPHBIE
KaMEDBI JIJIS1 CO3/IAHMA BBICOKUX JABJIIEHUI U TEMIIEPATYP,
MOIITHOCTH JUIS1 U3yYEHU S CBOUCTB PA3HOOOPA3HBIX
CILJIABOB, CIIEIIUAIU3UPOBAHHBIE JTAOOPATOPUH /I
UCCIENOBAHUS IOJIMMEPOB, JKUJKOCTEN, KOMITO3UTHBIX
MaTEPUAJIOB U AJIEKTPOHUKH, OOOPYIOBAHUE JIJIS CO3AHUA
ONBITHBIX OOPA3110B ¥ BUYAJTU3AITUH.

VYUTBIBASI MACIITAOHOCTb IPOEKTA, OTKPBITHE LIEHTPA
MPOXOAMJIO B [1BA 3Tana. CHa4a1a 3apadoTan OCHOBHBIE
UCCIIEJOBATEIBCKHE JTAOOPATOPUN, KOMILIIEKCHI JJI5
UCIBITAHUN U CO3/IaHUS ONBITHBIX OOPA31IOB, 4 IO3KE
OBLIH BBECHBI B 9KCILTYATAIIHIO O(PUCHBIE 3[JAHUA U
JIOTIOJIHUTEIBHBIE JTA60OPATOPHBIE IOMEMIECHH .

LTH co3paH 1151 00ECIICYEHH S YYEHBIX, IPHUKJIAHBIX
WHXKEHEPOB U 1abopaHTOB Baker Hughes Bcem
HEOOXOANMBIM /IS JOCTHUKEHUA TEXHOJIOTMYECKIX
MIPOPBIBOB B UETHIPEX OCHOBHBIX HAITPABJICHUAX:
IIIYyOOKOBOJHBIE PA6OTHL, OYpEHME U TOOBIYA B YCIOBUAX
CBEPXBBICOKUX ITOKA3ATENIEN AABJICHUA U TEMIIEPATYPHL,
YBETUYEHUE HEPTETAZ00TAAYN U 3aKAHUYNBAHNUE CKBAKHUH
OOJIBIIOTO JUAMETPA.

PazpaboTka Kaxxoro nHCTpymenTa B LITU asnserca
PE3YIBTATOM MOCJIEJOBATEIBHOT'O MPOXOXKACHUA
HECKOJIBKMX 3TANOB B COOTBETCTBUH C YTBEPXKACHHOIM
B KOMIIAHWUH METOANOJIOTUEH. HaunHaeTCs BCe C
HUJEN, KOTOPAs ITOCJIE PEAIUZALIAU JTUOO PEMIAET
BO3HHUKIIIYIO IIPOOIJIEMY, IMOO 3HAYUTEIBHO IPUOIHKAET
MOJIOKUTEJIbHBIA PE3YJIBTAT. 3ATEM CO3[JAE€TCA NOJIMMEPHAS
MOJI€JIb C YCIIOBHOM LIBETOBOM MAPKMPOBKOK, B
KOTOPOU MOXKHO IIPOCJIEAUTD JBHUKEHNUE KAXK/IOM YaCTU
OyAYILIErO MHCTPYMEHTA U IIOHATD, KAK COCTABHBIE YACTU
B3aUMOJECUCTBYIOT APYT C APYTOM.
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B Ilenmpe mexnonozuueckux uHHOGauuil

Baker Hughes MO} CHO BPOGOOUNb UCHBIMAHUA
NOJIHOPASMEPHBLX ONBIMHBLX O0PA3UOE
000PY008aHUA ONA 3AKAHUUSAHUA CKEANCUH U
Hehmeza3o000biuU CAe0YIOU,e20 NOKOSeHUA NPU
odaenenuu 0o 275,8 MIlla u memnepamype 0o 371 °C.
((Domozpu?uﬂ J1100e3H0 npedocmasnena

Baker Hugbes)

The Baker Hughes CTI is capable of testing full-size,
next-generation prototypes of completion and
production equipment in a test environment with
pressures of up to 40,000 psi and temperatures

of up to 700F. (Photo courtesy of Baker Hughes)

aker Hughes celebrated its second-year
anniversary of the construction of its Center
for Technology Innovation (CTI), said Maria M.
O'Connell, FracPoint™ Generation II project manager
for Baker Hughes, during a tour of the premises in late
March. The grand opening of the center took
place in 2008.

The CTI, located in northwest Houston, Texas, is a
209,000-sg-ft state-of-the-art research and engineering
facility for oil and gas completion and production
technologies, where Baker Hughes’ employees research,
test and design new tools leading to production
optimization. The facility includes high-pressure/
high-temperature test cells, research laboratories
for metallurgy, elastomers, fluids, electronics and
composites; visualization centers and prototype
manufacturing capabilities.

Due to the magnitude of the undertaking, the
project was divided into phases, with phase I primarily
consisting of the research, test and prototype
manufacturing areas. Phase II mainly comprised
the creation of office space and additional research
facilities.

The CTI is designed to enable Baker Hughes scientists,
application engineers and laboratory technicians
to achieve breakthroughs in technologies focused



«DTO OUYEHb BAKHAS YACTh MHKEHEPHOTO IIPOIIECCa,
MOCKOJIBKY OH4 IO3BOJISIET OIIPEAEINTD, JOCTUTHYTA I
npejnonaraeMmas (yHKIHOHAIbHOCTD, — OOBACHSET

O’KoHHeI B 1a60PATOPHU CO3/JAHU S SKCIIPECC-OOPA3LOB.
— B HameM LeHTPE AKTUBHO UCTIONB3YETCS OOOPYAOBAHNE

JUISL CO3/TAHMSI TOJIMMEPHBIX U TUIICOBBIX MOZICTICH /1151

BU3YIM3AIINN U (PYHKIIOHAIBHOI'O aHAJIN3A. DTH MOJIC/IA
ITO3BOJISIOT OITUMU3UPOBATH IIPOIIECC KOHCTPYUPOBAHUS

U IIPOU3BO/JCTBA MHCTPYMEHTA, OBICTPEE HAJIATUTh
CEPUUHBIN BBIITYCK>.

B 1abopaTopru MO CO3[JAHUIO OIIBITHBIX OOPAa310B
IIPUMEHAIOTCA HOBEUIINE TEXHOJIOIMH CTAHOYHOI
06pPabOTKH, B YACTHOCTH, TEXHOJIOI'MH MHOTOOCEBOU
U 3JIEKTPOUMITYJILCHOM OOPabOTKU. JII0O0H
NEKTPONPOBOAAIINNA METAILI MOXKET OBITh CO3/JaH
C IOMOMIBIO AJIEKTPOIPO3UOHHOI'O BEIPE3HOTO
CTAHKQ, TO3BOJIAIONIETO U3TOTABIUBATD IETAJIN C
BBICOKUM JIOITyCKOM HJIU T€, V11 KOTOPBIX HE MOJAXOAAT
TPaJUITUOHHBIE CITOCOOBI TPOU3BOACTBA.

CrenuannucThl B OOJIACTH METAJUIYPIrUH, CBAPKUA U
KOPPO3HUH U3Y49aIOT COCTAB METAJIJIOB, IOBEPXHOCTHYIO
06pPaABOTKY, KAYECTBO CBAPHBIX IIBOB U JIPYTUE
XAPAKTEPUCTUKH, TTO3BOJIAIONIUE TPOJIUTD CPOK
CITY>KOBI MTHCTPYMEHTA HOBOT'O IIOKOJIEHU 1. XUMHUKH
Pa3pabaThIBAIOT YCTOMYUBBIE K BBICOKUM TEMIIEPATYPAM
KOMITO3UTHBIE MATEPHUAJIBI IOBBIIIEHHOM IIPOYHOCTH,
KOTOPBIE BCE YaIlle HAXOAAT IPUMEHEHHE B OTPACIIH.
Crenunanucramu Baker Hughes coziano MHOTo
VHUKAJIbHBIX COEITMHEHNI HA OCHOBE Kay4yKa. Kpome
TOT'O, IPOBOAATCA OOIMIUPHBIE UCCJIEJOBAHUA 10
Pa3pabOTKe HOBBIX YCOBEPIIEHCTBOBAHHBIX MATEPUAJIOB
JUIA ICTIOJIb30BAHUA B OyyIIEM.

Ipy n3y4eHnM KUAKOCTEN IPOBOAATCA
UCCIJIEOBAHUS B OOIACTAX PEOJIOTUN, THTECHCU(PUKAITUU
MPUTOKA, THTUOHMPOBAHUSA KOPPO3UH, HAPYIIEHUA
IPOHHULAEMOCTHU IPOJYKTUBHOI'O IIJIACTA U OOPBHOBI C
BBIHOCOM IIECKA C IPUMEHEHHUEM TAKUX CPEACTB, KAK
3JIEMEHTHBIN AHAIU3 UHAYKTHUBHO CBA3aHHOM I1JIA3MBI,
PEHTTEHOMIYOPECLIEHTHBIN 27IEMEHTHBIN AHAJIN3,
PEHTIEHOCTPYKTYPHBIN aHAJIN3 U AHAJIM3 Pa3Mepa
4aCTHUL METOJIOM JIA3€pHOM Judpakuyu. Of1H U3
NPHUOOPOB, AOCTYITHBIA UCCIIENOBATENIAM IS PA3BUTHA
HAHOTEXHOJIOI'U, — PACTPOBBI 3JIEKTPOHHBIN
MMKPOCKOII, TOYHOCTD PA3PEMIEHUA KOTOPOI'O MEHEE
3 HAHOMETPOB. THKEHEPDI-2JIEKTPOHITUKH LIEHTPA
MIPOBOJAAT BHYTPUCKBAKUHHBIE UCCIICIOBAHNS,
Pa3padaTHIBAIOT MEXAHU3MBI 3AITyCKA MHCTPYMEHTA U
CHCTEMBI IUCTAHIIMOHHOT'O PETYIMPOBAHUS IIOTOKA,
y/ieJ1s11 0COO0E BHUMAaHHE OITOBOJIOKOHHBIM U
AJIBTEPHATHUBHBIM CEHCOPHBIM TEXHOJIOTHSIM.

«MBI MOYKEM OIIPEJEIUTD KA4ECTBO JIIOOBIX OOPA3I10B B
IITH. IHOT/Ia MBI KCCIIEAYEM OOPA3IIBI HANITUX 3aKA3YHKOB
JUIS OIIPEICIICHUSI IPUYUH CHOS1 B pabOTE MHCTPYMEHTA
WJIH IIPOBOJIUM MHUKPOCKOITMYECKUI AaHAIN3 MATEPHAJIa,
MIOJIBEPTAEM €I'0 BO3/ICHCTBUSAM PA3HBIX TEMIIEPATYP
C MCIIOJIb30BAHHEM TEPMOKAMED B JIA60PATOPUIX
MEXAHUYECKUX UCIBITAHUN. EC/IM BOZHHUKAET COOM, HAIITH
METAJUIYPrU UCCIIEIYIOT 0OPAa3€el] 1 yCTAHABINBAIOT
NIPHUYHHY HETNOJIAIKW», — KOMMEHTHPYeT O’KOHHEJL.

on four application areas: deepwater, extreme high-
pressure/high-temperature drilling and production,
production optimization and large-diameter "big bore"
completions.

The creation of every tool engineered at the CTI
is the result of a series of steps complying with the
company’s methodology. It begins with an idea that,
once in practice, will either solve a current issue or will
significantly improve the situation created by that issue.
Next is the design phase in which the tool is created in
color-coded resins so that the movement of each part
can be visually monitored, providing information on
part relationships.

“This is a very important stage of the engineering
process as one needs to determine if the concept
functionality is correct,” O'Connell said at the CTT’s
rapid prototype shop. “CTI makes extensive use of rapid
prototype equipment to develop resin and gypsum
models for visualization and functional analysis. These
models optimize design, manufacturing, and accelerate
time to market.”

The CTI prototype machine shop uses the latest
machining technology and practices, including
multi-axis capability and electric discharge machining
(wire EDM) cutting technology for highly specialized
prototyping needs. Any electrically conductive metal
can be machined using the wire EDM machine, as it
can handle parts requiring very high tolerance or that
cannot be manufactured with traditional tooling.

Metallurgy, welding and corrosion scientists
investigate the limits of metals, surface treatments,
welds and other metal characteristics to extend the
performance of the next-generation tools; while
chemists develop high-temperature/high-strength
resistant composite materials for a growing number
of applications. Baker Hughes formulates many of the
rubber compounds it uses. Additionally, extensive
research goes into developing new and advanced
materials for use in future designs.

When studying fluids, scientists conduct research in
the areas of rheology, stimulation, corrosion inhibition,
formation damage and sand control, using tools and
devices such as inductively coupled plasma (ICP)
elemental analysis, X-ray fluorescence elemental
analysis, X-ray diffraction compound analysis and laser-
diffraction particle-size analysis. A scanning electron
microscope with sub-3 nanometer resolution is one
of the tools available to researchers for development
of nanotechnology. The center’s electronic engineers
conduct research and development in downhole
monitoring, actuation and remote flow control, with
particular emphasis on fiber-optic and alternative
sensing technologies.

“At CTI we can evaluate all kinds of samples. We
might have a customer’s sample to evaluate failures
or to investigate properties of a material through
microscopic examination or at different temperatures,
using ovens around our mechanical testing and
simulation machines. If failure occurs, we can give the

Ha ucnbrrarenpHo nomanke Baker Hughes nocrpoeHst } sample to our metallurgy group to determine how it }
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O60pyIOBAHNE

YCTBIPC BCPTUKAJIbHBIC JTUHAMHWYHBIC
[IO/I3EMHBIE JIAGOPATOPHBIE KAMEPBI,
PaCCYUTAHHBIC HA JABJICHUC

J0 275,8 MIIa 1 TeMniepatypy

710 371 °C. OHHU UCTIOJIb3YIOTCA ;
JUIS TIOATOTOBKU MHCTPYMEHTA U | : & =
CHUCTEM K PA6OTE B SKCTPEMAJIBHBIX
YC/IOBUAX. OCHOBHAs5I COCTABHA

4aCThb JAHHON JIA60OPATOPHOU ITpumep onvimnozo oopa3ua uncm, kpymeuma énaoopamopuu llenmpa
92 < mexnonozuueckux unnosavuuii Baker Hughes.

KaMEPBI — 23-METPOBbIH KOPITYC, (DPomoepagpus 1106e3H0 1nPedocmasierna Bakei Hughes)

B KOTOPOM MOKHO OCYIIECTB/ISTH

CIIyCKO-TIOZ'bEMHBIE OIIEPALIUU
12-MeTpOBBEIX O6CA/THBIX KOJIOHH
OOJIBIIOrO BHEITHETO IUAMETPA.

Examples of rapid prototype models on display in the Baker Hughes CTI test lab.
o

(Photo courtesy of Baker Hughes)

B nenTpe Takke ecTb ABE 20-METPOBBIE TAOOPATOPHBIE really failed,” commented O’Connell.
KaMephl, paccuuTaHHble HA 103,4 MITau 288 °C, u iBe The Baker Hughes test area has four high-bay,
6-MeTpoBbIe KaMepsl 17t 206,8 MITa u 288 °C. Ouu dynamic, in-ground test cells rated to 40,000 psi and
CO3JAaHBI JIJI JUINTEJIBHOI'O CTATUYECKOT'O TECTUPOBAHUS B 700F designed to qualify tools and systems for extreme
YCIOBHAX BBICOKHUX MTOKA3ATEJIENA IABJIEHUA U TEMIIEPATYPBI operating environments. The test cells consist
U JIJI UCTIBITAHUS THCTPYMEHTA HA HAZIEXKHOCTD. of 75-ft-tall towers intended for easy manipulation

B Hacrosmee Bpemsd crienquanucTel LITH padoraror of 40-ft joints of large outside diameter casing in and
6onee uem HaJ| 200 npoextaMmu. O’KoOHHEI COO0IINIIA, out of the test cell.
4TO Hd BHECEHHE HEOOJIBIIOIO U3MEHEHHU S B TEXHOJIOIHIO The center also has two 40-ft-long cells rated to
TpebyeTCss HECKOIBKO MECALIEB, B TO BDEMS KAK HA 15,000 psi and 550F, and two 20-ft-long cells rated
Pa3padOTKy COBEPIIEHHO HOBOI'O MHCTPYMEHTA MOXKET to 30,000 psi and 550F designed for long-term static
YHATHU HECKOJIBKO JIET. K TEKYIITUM ITIPOEKTAM LIEHTPA testing at high pressure/high temperature and for
OTHOCSTCS CO3[JAHHUE HEU3BJIEKAEMOTO ITAKEPA JJ1A reliability testing.
PabOTHI B ATPECCUBHBIX CPEAAX, BBICOKOTUPOCTATUYHBINA At present, the CTI team is working on more than
MOJLYJIb JJ1s1 IOCAJKU ITAKEPA, TEXHOJIOT U] BUYAJIN3AIUU 200 projects. O’Connell stated that a project to design
06Ca/IHBIX KOJIOHH B PEKHUME PEATIBHOI'O BDEMEHH U a slight modification in technology may be completed
IIPOEKT UHTEr'PALUH OIITOBOJIOKOHHBIX TEXHOJIOT U in a few months, while completion of a brand-new
U 3AKAHYMBAHUS CKBAKUHBI HA MECTE KOHTAKTA C design may take a few years. Current projects include
IUIACTOM. Pa3HOO6pA3HeE IPOEKTOB CBUAETEIBCTBYET 06 a hostile-environment permanent packer, high-
HUCKJIIOYUTEIBbHOM rnokocTy Baker Hughes, mossosstonieit hydrostatic packer setting module, real-time casing
3TOU KOMIAHUHU OCTABATHCS (PIATMAHOM UHHOBAIIHUH imaging technology and integration of fiber optics
B OTPACIIH. with sandface completions. O'Connell commented

B LT MOXHO IPOBOAUTD UCIIBITAHUA ITOTHOPA3MEPHBIX that no project the team works on is really final since
OINBITHBIX OOPA3LI0B OO0OPYIOBAHUSA /151 3AKAHUMBAHU S as technology changes and industry needs change, so
CKBAKWH U HE(PTETA30J00BIYU CIIEAYIOIIETO NOKOJIEHUA do Baker Hughes’ priorities. This facility enables the
IIPU 1aBJIEHUHU 10 275,8 MITa u remneparype 10 371 °C. company to adapt, placing it on the cutting edge of
XOoTs CylIeCTBYIOT U IPyI'i€ HAYYHO-HCCIIEA0BATEIbCKIE innovation.
LIEHTPBI, ITIO3BOJISAIONINE TECTUPOBATD OT/IC/IbHBIE The CTI is capable of testing full-size, next-generation
KOMITOHEHTBI ITIPH BBICOKHUX ITOKA3ATEJIAX AABJICHUA U prototypes of completion and production equipment
TEMIIEPATYPbI, HU OJMH U3 HUX HE II03BOJISCT TECTUPOBATD in a test environment with pressures of up to 40,000
IIOJIHOPA3MEPHBIE KOMILIEKCHI OOOPYAOBAHUA B YCJIOBUAX psi and temperatures of up to 700F. Although there are
UMUTALUH BHYTPHUCKBAKUHHBIX YCJIOBUM C TEMU other facilities that can test individual components at
06'bEMAMU I'a34, KOTOPBIE HEOOXOUMBI JIJI51 IOJOOHBIX high ratings, none is capable of testing full-size systems
3KCTPEMAJILHBIX IOKa3aTeel. DaKTUYECKH MIOCTPOEHHbBIE that simulate downhole conditions with the volumes
B LITH MOIIIHOCTH IPEBOCXOAAT CETOIHANIHNIE of gas required for such extreme high-pressure/high-
HOTPEOHOCTU OTPACINU ¥ HAIIPABJIEHBI HA CO3JAHUE temperature environments. Given the upward trend
TEXHOJIOTUM 6yAyero. © in extreme pressures and temperatures downhole,

Baker Hughes has built a center that can exceed current

Onapra T'ABYJIXAKOBA, <BpeMs KOJITIOOHHT > needs. ©

2KypHan <Bpemsa KonmioouHza» evlpacaen Olga GABDULKHAKOVA, Coiled Tubing Times
onazooaprocms komnaruu Baker Hughes u, 6
yacmHocmu, Mapuu M. O’Konnensn 3a op2anu3ayiiio CT Times thanks Baker Hughes and Maria M.
IKCKAIOUBHOLL IKCKYPCULL KOppecnoHoernnty «BK> no O'Connell in particular for organizing an exclusive
Llenmpy mexnono2ureckux unnosauuti Baker Hughes site visit to the Baker Hughes Center for Technology
8 Xvrocmore. Innovation in nortbwest Houston.
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000pYyIOBAHNE

The Main Goal is
to Ensure Success

O HO8bIX pa3pabomKax 6 00aacmiu
naxepHoz2o 0660py6066muﬂ umemooure
YCReuHol pabomot 6 HerpoCmvLx
COBDEMEHHBLX YCIIOBUAX MbL DEULUTIL
1n020680PUMb C OOHUM U3 KPYIHeUIUUX
IKCNEPmos 8 OMPACIIU, 3AMECIMUINEIIeM
oupexmopa no HO8OU mexHuKe u
mexnonozusm OAO HIID d laxep»

MX. Amuressvim.

Bpemsa koxTro6uHra: Mapar XyCHy/UIOBHY,
Kak u3BecTHO, OAO HIID JIakep» ABIAAETCA OFHOM
M3 IIEPBBIX IOCTIEPECTPOECTHBIX KOMIIAHHH 110
BBINYCKY HedTerazosoro o6opyaosanusi. He
MOITH OBI BBI BKpaTIie pacCcKa3arp O TOM, KaK OBLIIO
OPraHH30BAHO 3TO IIPEAIIPHUATHE?

Mapar AMHuHEB: MHOT'MIE€ CENYAC HE IOMHSAT, YTO B
HaIler HE(PTAHON IPOMBIIITIEHHOCTHU NPAKTUYECKHU
1o nocaeaHux gaert CopeTckoro Coro3a O4€Hb C/I1Aa00
HCIIOJIb30BAJIOCH ITAKEPHOE OO0PYAOBAHUE. ICTOPHUYECKN
3TO B OCHOBHOM OBILJIO O6YCJIOBIEHO XOJIOJHOI BOMHOM.
BriepBbIe ITAKEPHOE OOOPYAOBAHUE CTAIO IPUMEHATHCS
B CBSA3U C IIUPOKUM UCIOTIb30BAHUEM T'a3IU(PTHBIX
KOMIIJIEKCOB ITPH OCBOEHHUH CaMOTIOPCKOTO U
DEQOPOBCKOIO MECTOPOKACHUN. [IpAKTHYECKH BCE
OHO 3aKy1nanoch B CIIA, ogHako B Hayase 1980-x
roJioB Periranom 061710 HAJIOXKEHO 3MOAPro Ha
BBICOKOITPOU3BO/IUTENIBHOE HEPTIHOE OOOPY/IOBAHUE.
B CBA3M € 3TUM OBUIN IPEANPUHSATHI TTOITBITKH
Pa3paboTaTh JOCTATOYHO XOPOIIUE YHUBEPCAIbHBIE
nakepsl B Azepbarikane. OfHAKO NEPBbIE KOHCTPYKIIUH
3TUX ITAKEPOB OKA3AJIUCh HE COBCEM YJJAYHBIMHU, UTO
MPUBEJIO K TAXKEJIBIM ABAPUAM HA CKBAXKUHAX, U3-34 YETO
MaKEPHasA TEMA ObIA IPAKTUYECKH 3aKPbITA. OZHAKO
C HAYAJIOM NIEPECTPONKHU U OCOOEHHO NOCJIE pACafa
CCCP ps1 KOMIAHUIT CHOBA BEPHYIICS K 3TOM TEMATHUKE
Y HA44J1 IPOU3BOAMNTD ITAKEPHOE O60pyAOBaHUE. B
TOM YMCJIE, COOCTBEHHO, U TO PEANPUATHE, KOTOPOE
s upeacTasisiio, — OAO HII® JTakep», 00pa30BAHHOE B
1992 ropy.

BK: C Tex mop KOMITaHH A CTAJIA IHIEPOM HA
POCCHIICKOM PBIHKE IIAKEPHOT'O O0OPYIOBAHHU .
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We have decided to talk about the new
developments in the sphere of packer
equipment and methods of working under
the current difficult conditions with Mr.
Marat Aminev — one of the recognized
industry experts, Debputy Director for New
qu;;’pment and Technology of Scientific
and Production Compan) Packer”.

Coiled Tubing Times: Mr. Aminev, Packer
Company was one of the first companies to
produce oil and gas equipment, established
in post-soviet period. Could you briefly tell
us about the establishment of the company?

Marat Aminev: People do not remember that in our
country almost till the very moment of disintegration
of the Soviet Union packer equipment was scarcely
used in oil and gas industry. This was mainly due to the
Cold War. For the first time packer equipment was used



3a cueT 9ero yaajaoch JOOHUTHCA TAKHX
PE3YyIbTATOB, H HACKOJIBKO Bamra npogyknusa
KOHKYPEHTOCIIOCOOHA 110 CPABHEHHIO C
3aMMaJHBIMH AHAJIOTaMH?

M.A.: 32 BpeMs pabOTBI HAM yJJAJIOCh JOCTUYb
ONPEJENIEHHBIX YCIIEXOB B OOJIACTH PA3PAOOTKU U
OCBOEHUS MMAKEPHOI'O O60PYAOBAHM . Hamy makepol
06/121210T YHUKAJIBHEHIIIUM CBOUCTBOM, KOTOPOT'O
HET Y UX 3aPYOEKHBIX AHAIOIOB. OHU PA6OTAIOT C
MOJIHBIM IEPEKPBITHEM KOIBLIEBOI'O CKBA>KHUHHOTO
MNPOCTPAHCTBA, YTO IO3BOJIAET UM IO 3A4BJICHHBIM
CBOHCTBAM JICHCTBUTENBHO BBIIIOIHATD (DYHKIITNHA
BBICOKOT€PMETUYHBIX M PA0OTATh HA OOJIBIIHE NTEPETTA/IbI
JasieHusd, T.e. 1o 100 MITa. /1j11 MHOTHUX APYIUX KOMITAHU
3TOT HAPAMETP 3a4ACTYIO ABJACTCA NEKIAPATUBHBIM,
MOCKOJIBKY HE MOYKET BBIIEPKUBATHCA IO DALY
KOHCTPYKTUBHBIX U TEXHOJIOTHYECKUX OCOOEHHOCTEN.
Jpyron BOIpoc, 9TO 34KA39YMKY HE BCEITIA HYKHO UMETD
JIEJIO C TAKMMH NIEPENAJAMHU JABJIEHUS, U B TAKUX CJIyYaAX
paboTaET U CTAHIAPTHOE OOOPYJOBAHUE.

OIHUM U3 OCHOBHBIX HAIIPABJICHUM PA3BUTHA 1JIA
HAC HA CETOJHSA ABJIAETCS PACIINPEHUE BO3MOKHOCTEN
NPUMEHEHUS MAKEPHO-IKEPHOT'O O6OPYAOBAHMUSL.
JOCTUTraeM MBI 3TOT'O 34 CYET IPUMEHEHUA
JOIOHUTEIBHOI'O HABECHOT'O O60PYAOBAHM A, KOTOPOE
MO3BOJIAET HE TOIBKO YBEJTUYHBATD U PACIIUPATD OOJIACTD
NPHUMEHEHUS TAKEPOB, HO U PEMATh IPUHITUITUATIBLHO
HOBBIE 33/1a49H, ITOCKOJIBKY C KOMILIEKCOM 3TOT'O
060pPYIOBAHUA TAKEP MOXKET HE TOJIBKO PA3JENATD
Cpeny HaJl ¥ ITOJ] COOOI, BHYTPU TPYOBI M CHAPYKH, HO
U OTKPBIBATH COOOIIECHHUE, PA30611IATh, OTKPBIBATH CIIIE
pa3, OTKPBIBATD BBIIIE, 3AKPBIBATH BBIIIE, OTKPLIBATH
HIDKE, 3AKPBIBATh HUKE. TAKMM 0OPa30M, IIPU OHOM
CITYCKE MOKHO IMMPOBOJUTDH HECKOJIBKO TEXHOJIOI'MYECKUX
OIEPALNH, B TOM YHUCJIE PA3HOPOAHBIX, HAIIPHUMED,
CBA3AHHBIX C HAOOPOM JaBJIEHHA Y C TPOKAYKOU PA3HOTO
POIa XMMHUYECKUX PEATEHTOB 1 OCBOEHUEM IIOITy THO
C 3THM IIJIACTA C BBIMBIBAHUEM IIPOYKTOB PEAKIIUH.

Ecin BCe 3TO IPOM3BOANTD 34 OJUH CITYCK HJIA 34 OJHY
JIOCTABKY OOOPYAOBAHUS B IIPHU3A00MHYIO 30HY, TO 9TO
JIA€T BBIMI'DBIII HE TOJIBKO BO BDEMEHU, HO M B CTOUMOCTH
pa6oT. COKpaIeHHUE BPEMEHHU IIPOBEICHUS OIIEPALIIT JaeT
ele u cieayromuye npeumyiectsa. Korga IM3IT HaxoguTcs
1071 JUTU'TEJIHBIM BO3/ICHCTBUEM Y KJOU ATPECCUBHOM
Cpebl WIN JAXKE TOM K€ BOJbI MJIU JKUJKOCTHU ITTYIIEHHUS,
TO OHA TEPSET CBOU CBOMCTBA 34 CYET HACHIIIECHWA BOJOU
U ruApodunn3zanui. KanmuisspHble HOPBI, HACBIIIIEHHbBIC
BOJIOH, SIBJISIIOTCS €CTECTBEHHBIM 3KPAHOM U 6apbEPOM
JUIs IPOHUKHOBEHUA He(TU 13 [13I1 B CTBOJI CKBAKHUHBI

U IIOCJIEAYIOUIEN e€ JOObIYH. J1J1s1 IPEJOTBPAICHU A
IIOJJOOHBIX HEI'ATUBHBIX 3(P(PEKTOB MBI U PA3PA0ATHIBAEM
IIOJJOOHOE OOOPYIOBAHUE U TEXHOJIOI'UH.

BK: He Mor1H1 651 BBI IIOSICHUTH, KAKHM O0OpPa30M
OpraHu3o0BaHA pab0oTa HA BaleM npeanpusaTuy, B
YACTHOCTH, KAKOB MEXAHHU3M PA3PA0OTKH HOBOT'O
O00OPYTOBAHUS M KTO €r0 HHHUITHHUPYET? }

in connection with a wide use of gas-lift complexes
during development of Samotlorsky and Fyodorovsky
oilfields. All the packer equipment was purchased
from the United States, however, at the beginning of
1980s President Reagan imposed embargo on highly-
productive oil equipment exports. Due to this reason
there was an attempt to develop good multipurpose
packers in Azerbaijan. However, first packers were
not very good and this resulted in severe accidents at
wells. The idea of packer production was suspended.
But after the beginning of Perestroika and especially
after the collapse of the USSR a number of companies
started producing packer equipment again. Our
company — Packer, established in 1992 — was among
them.

CTT: Since that time the company has become
aleader on the Russian packer equipment
market. How did your company manage
to achieve such results and what are the
competitive advantages of your products in
comparison with western counterparts?

M.A.: Over the whole period of our work we
managed to achieve certain success in the field of
packer equipment development. Our packers have a
unique feature, which foreign packers do not have.
They operate with full shutdown of the annulus, which
allows such packers performing the functions of really
highly hermetically sealed ones and operating under
considerable pressure differences up to 14 500 psi.
Many other companies just declare this parameter
but it cannot be performed due to structural and
technological peculiarities. Another issue is that clients
do not often deal with great pressure differences, and
standard equipment will be enough for them.

At present one of the main areas of our company’s
development is to expand the possibility of packer
anchor equipment application. We achieve this by
using additional attachable equipment, which allows
not only expanding the area of packer application
but also fulfilling new tasks, because with additional
equipment packer is able not only to divide the
medium above and below itself, inside the tube and
outside it. With additional equipment packers can
open communication, separate, open once again, open
higher, close higher, open lower, close lower. Thus,
during one trip-in it is possible to perform several
operations including not similar ones. For example
operations related to pressuring, pumping different
chemical agents, with development of this reservoir
and washing out reaction products. If all the above
mentioned operations are done at one trip-in or one
running of the equipment to the bottom-hole area, it
helps to economize time and money. Reduction of the
time of operations also has other advantages. When
the bottom-hole area is exposed to alien aggressive
medium for a long period of time, even if it is exposed
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M.A.: OKOHYATEIBHOU CXEMBI, HABEPHOE, HUKOT/1A
He OyJET, IOTOMY YTO MBI PA3BUBAEMCS U IIBITAEMCS
MOCTOSIHHO COBEPIIEHCTBOBATh €€ HA OCHOBAHUH
COOCTBEHHOTO M 3aMMCTBOBAHHOTO ONbITA. Ha
CETOJHSAIIHUI IEHb MBI TIONBITAJIUCh CTPYKTYPY
BBICTPOUTB TAKMM OOPa30M. Y HAC CYLIECTBYET HECKOIBKO
HOAPA3ACACHUN. DTO CI1y>k06a COBITA, CTY>K6A MAPKETUHT ',
CIIy>K0a Pa3BUTUS HOBBIX TEXHOJIOT UM, CEPBUCHAS
CIIy>k0a 1 OCHOBHOE IIPOU3BOJICTBO, KOTOPOE IPUHUMAET
34Ka3bl OT BCEX ITUX CIYKO, 32 UCKIIIOUEHUEM CITy>KObI
MAapKETUHIA, U PEATTU3YET UX B U3JEIUE, KOTOPOE IOTOM
MBI JIO/IPKHBI IOCTABUTD HAILlIEMY TOTpeduTento. Ciy:xoa
MAapKETUHI'A B OCHOBHOM 3aHHUMAETCS ONMYISPU3AIUEH
U PEKJIAMOU HAIlIEH NPOAYKLUMHU. [IOIyTHO OHA TAKKE
OPOBOAUT UCCJIEJOBAHMNS PBIHKA. FIX HECKOJIBKO BUIOB —
JIMYHBIE KOHTAKTBI U METOZ, ONIPOCA. Y HAC JOCTATOYHO
XOPOIMIO HAMAKEHA CUCTEMA AHKETUPOBAHUSA. MBI
CTapaeMcs IPOU3BOIUTD HE TO OOOPYAOBAHUE,
KOTOPOE CYUTAEM XOPOIIUM, A TO, KOTOPOE HYKHO
HAIIEMY IOTPEOUTENIO. THOM pa3 3TO HE OHO U TO
JK€. B HEKOTOPOI CTENEHN UCCIEJOBAHUEM PBIHKA
3aHUMAETCA U CTyk6a CObITAa. OHA IPUHUMAET 3AKA3bI
Ha 060PYJOBAHHUE TOTO UJIM MHOT'O BH/1A OT HAIINUX
NOTPEOUTEIIEN U B IIPOLIECCE OPOPMIIEHUS ITUX 3AKA30B
MBITAETCA ONIPOCUTD 3AKA3YUKOB TAKUM OO6PA30M,
4TOOBI XOTA 6Bl B IEPBOM ITPUOINIKEHUH [IOHATD,
4TO K€ OHU BOOOIIIE XOTAT. He MpocTO HAO0P, HEKUI
nepedeHb OOOPYAOBAHUA IPEIIOKNATD, A CIIPOCUTD,
JUIS 9ETO BBl 3TO XOTUTE, 3aYEM BAM 3TO HYKHO. B

to the same water or killing fluid, it loses its properties
due to water saturation and hydrophilization. Capillary
pores saturated with water serve as a natural screen
preventing the inflow of oil from the bottom-hole

area to the well bore and thus preventing its further
production. In order to avoid such negative effects we
develop such equipment and technologies.

CTT: Could you please tell us how the work at
you company is organized, particularly, what is
the procedure of new equipment development,
and who initiates such development?

M.A.: I think we will never have final and established
procedure because our company is progressing and
we are constantly updating the procedure based on
our experience and experience of our colleagues.

As of today we have the following structure. Our
company has several departments — Sales Department,
Marketing Department, Department for Development
of New Technologies, Service Department and
Production Department. Production Department
receives orders from all the above mentioned
departments except for Marketing Department,

and manufactures a product, which is subsequently
supplied to our clients. Marketing Department is
mainly engaged in promotion and advertisement of
our products. This department also conducts market
research. There are different types of market research —
personal communication, polling method. We have

Cy4ae HEO6XOJUMOCTH MBI J1A€M CEPBHUCHYIO IPYIIITY,
KOTOpP2s BHEJPSAET 3TO O60PYAOBAHNE U TEXHOIOTHIO.
KOHEYHO, ECTh YK€ OTPAGOTAHHBIE TEXHOIOI'UU, KOT/IA

MBI Y3K€ OOCY>K/JAJIM U BHEIPSIN JTAHHOE OOOPYAOBAHNE

Y 3d4KA34MK4, B TOM CJIy4d€e €0 IPOCTO 3aKA3BIBAIOT U
TUPAXKUPYIOT. EC/n ske Tpo6s1eMa BBIXOAUT 34 PAMKH
OOIIEIIPUHATON UJIU CIOKUBLICHCS IPAKTUKY, TOT[A

3TOT BOIIPOC MEPEXOAUT B MOIO I'PYIIITY, B I'PYTIITY HOBBIX

TEXHOJIOI'UH. MBI OO6CYXJAEM 33/1a9y C 3AKA34HUKOM,
IIPOPHUCOBBIBAEM BO3MOKHbBIE CXEMBI, BADUAHTEI
KOMITOHOBOK, TTOCJIEICTBUSA 1, COITIACOBAB C HUM yXK€E
HECKOJIBKO Pa3 WJIH JIAXKE II0Jy4UB HEKOE T3, Mbl MK
JOpabaTbiBaeM Halle OOOPYAOBAHMUE, UJIU ITOIOMPAEM
M3 CYIIECTBYIOIIETO UMEHHO ITOJ] TE€ 33/1a49H, KOTOPBIE
HEOOXOAMMO PEIMMTD. DTO TOXKE JOCTATOYHO HOBOE
HaIpasJICHUE, U IIPU BCE KAKYILIEHUCA IIPOCTOTE OHO
HE TOJIBKO NEPCIIEKTUBHO, HO M BEIBOAUT HAC HA HOBBIM
YPOBEHD.

BK: TakuM 06pa30M, BBI B 3HAUYHTETBHO
CTENI€HH BBINOIHAETE (PYyHKITHH CEPBHCHOM
KOMIIAHHH, IIOCKOJBKY BaM craBAT 3aa49y, a Bel

OIpeaciIAaACTC 1 CIIOCOOBI PENICHU A, © TCXHUYCCKHEC

cpencrBa.

M.A.: [IeACTBUTEIBHO, B TOCJIETHUE TObI MbI
OPHEHTUPYEMCS HE TOJIBKO HA TO, YTOOBI IIPOU3BOIUTH
0o60pynoBaHME. MHOI'ME HAIIIM 3aKA3YUKU HE UMEIOT

CBOUX CCPBUCHBIX HpC,E[HpI/IHTI/Iﬁ W 3aKA3bIBAIOT YCIIYTU Y
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avery good questionnaire and polling system. We try
to produce equipment which our clients need, not

just the equipment which we consider to be good.
Sometimes this is not the same. Our Sales Department
is also doing market research to some extent. It receives
orders for this or that type of equipment from our
clients, and when receiving orders the personnel

of the Department questions the clients in order to
approximately understand what they need. They

do not just propose a set of equipment, but they try

to understand what this equipment is needed for.

In case of necessity our Service Group goes to the
client’s site to install the equipment and introduce

the technology. Of course we have well-proven and
mature technologies, which had already been once
introduced at the client’s site. In this case the ready-
made technology is ordered and replicated. If the
issue is beyond common practice, then my group, the
Department of New Technologies, starts working on it.
We discuss the task with the client, develop different
schemes, arrangement variants, outputs, and having
negotiated different variants and having even received
the terms of reference (specification) from our client,
we either upgrade our equipment, or select equipment
which matches the needs of a client from the existing
stock. This is a new area of our work. It only seems to
be a simple one, but it is a very promising area and it
takes our company to a new level.



CTOPOHHUX OPTAHU3ALUIH, KAK 3TO IPUHATO B 3a11aJHBIX
KOMMAHUAX. B CBA3U C 3TUM NPUNLIO U IOHUMAHUE
TOT'O, YTO MBI IOJIKHBI HE TOJIBKO IPEIATATh XOPOIINE
MAKEPBI, HO U 1aBATh TEXHOJIOIUU UX IPUMEHEHUS,
MOKA3bIBATb HAIINUM ITOTPEOUTEISM, B UEM OHU MOT'YT
MMETDb IPEUMYIIECTBO U KAK MOT'YT UCIIOIb30BATh 3TO
060pPYAOBAHHE.

ITo3TOMY CEHYAC MBI OYEHD IIZIOTHO PAOOTAEM C
334KAa349HUKOM, BIUIOTD JIO TOT'O, YTO MPUBJIEKAEM U
CyOnOAPSITYMUKOB, €CJIU B 3TOM €CTh HEOOXOJJUMOCTb.
[maBHAS LIEJIb 3/1ECh — [IOBBICUTD YCIIEMTHOCTD
NPUMEHEHU OOOPYAOBaHMA. Celuac BeJIb BCE
MOHHMAIOT, YTO JOCTATOYHO MOJIyYUTh HA (POH[IE
CKBAKMH IBE-TPU HEYJJAYHBIE ONIEPALTUH, U 3aKA34NKA
MBI TEPSIEM 6E3BO3BPATHO. Y HAC K€ MOKA TOTEPSHHBIX
334Ka349HUKOB HET. KOHEYHO, OBIBAIOT CJIOXKHBIE 33/1a4H,
KOTOPBIE HEBO3MOKHO PEIMIUTb IPOCTBIMU CPEJNCTBAMU.
M TyT BO3MOKHO HEKOTOPOE HEAOITIOHUMAHHE CO
CTOPOHBI 34KA34HK4, KOTOPBII, ECTECTBEHHO, BCET/A
3aUHTEPECOBAH B IPOCTOM U JIEMIEBOM PEIIEHU.

Tem HE MEHEE CO BDEMEHEM MPUXOANT OCO3HAHUE

TOr'O, YTO NPOO6JIEMA IPOCTO B JIOO HE PEMIAETCA U YTO
HEOOXOJUMBI COBCEM JJPYTHE BPEMEHHBIE U (PUHAHCOBBIE
3aTPATHL, YTO HAJ, HEI HAJIO PabOTATh, B TOM YHUCIIE,
MOJKET OBITh, U B (PA3€ ONBITHO-IIPOMBIIIJIEHHO
SKCILTyATAL UL

BK: Cy1iecTByeT I B Bameii kKoMImaHuHx
mpooGaeMa ¢ HAGOPOM IIEPCOHATA K HACKOIBKO
BaM uHTEPECHO PadOTATH C MOJTOABIMH
cIIenmuajInucTamm?

M.A.: ITpu BCeM KAXKYIIENCA IIPOCTOTE BOIIPOC
JIEVICTBUTEIBHO OYE€HD CEPbE3HDIN. [TommTnKa HaIIEen
KOMIAHHUH TAKOBA, YTO, BO-TIEPBBIX, MBI CTAPAEMCS HE
IIPOCTO OOBSBJIATH O TOM, YTO [IPUIJIANIAEM HA PAOOTY,
4 BCET/1a YETKO OO03HAYATD, KAKOH UMEHHO CIIETUATNACT
HAaM TPEOYETCS U 1151 KAKOH paboThl. BO-BTOPBIX, 11
CEPBHCA MBI, KaK I[IPABHUJIO, BBIOUPAEM COCTOABIINXCSA
CHENUaNHCTOB. CErOJHs B CBSI3HM C HE CAMOM JIy4IIIEH
SKOHOMUYECKOHN CUTYAITUEN, B TOM YHCJIE U 34 CUET
KPU3MCA, CYIIECTBYET OOIbIIAA MUT'PALINA KAAPOB, U
Y4CTO ONBITHBIE CHEUATINCTDL, IOHUMAS CBOIO LIEHHOCTD,
HE JKeJIAI0T PpabOTATh B UBMEHUBIINXCS YCIIOBUAX,
KOTOPBIE 3394CTYIO IIEPECTAIOT ObITHh IIPUEMJIEMBIMH.
Kpome TOro, Mbl Iej1a€M CTABKY M HA MOJIOABIX. [1o
KpayHEeN Mepe, B CBOEH I'PYIIIIE 51 CTAPAIOCh, YTOObI
MOJIOAEKb 003aTEIBHO ObLJIA, OTHAKO OHA HE JIOJIXKHA
IPEBATHUPOBATE. ONITUMAJIBHO, HA MO B3IVISJI, KOTJA
B KOJUIEKTUBE OT 20 10 30% MOJIOABIX, OOYYaIOIUXCS
CnenranrucToB. OHU HE TOJIBKO O6Yy4aIlOTCA, HO U
3444CTYIO MOI'YyT IIO-HOBOMY B3IVISIHYTb Ha CJIOKUBIIHECS
TPpagULIU U CTAHIAPTHBIE HOAXO/bI, IIPEAJIOKUTD
COBEPIIEHHO HOBBIE DEIICHUS, U 9TO TAKXKE IIOMOI'deT
HAM Pa3BUBATHCL. ©

Becemosan Cepreit TOPIIAYEB, <BpeMs KOJITIOGHHTA»

CTT: How do you manage to perform the
functions of a service company, because a client
sets you a task, and you determine the ways of
task fulfillment and select technical means?

M.A.: Really, during the recent years out target is
not only to produce equipment. Many of our clients
do not have their service departments, and they
outsource the services, like it is done in western
companies. So, we understood that we should not
only produce good packers but also provide the
technology of their operation, show our clients the
advantages of the equipment, and show how
it can be used.

That is why now are we working in close
cooperation with our clients and even outsource
some works if necessary. The main aim here is to
ensure successful equipment application. Everybody
understands that in case of two-three unsuccessful
operations at the wells, we will completely lose a
client. We have not yet lost any of our clients. Of
course there are difficult tasks, which cannot be
resolved and fulfilled by the use of simple means. And
in this case we can face a kind of misunderstanding
with the client, who is naturally interested in a simple
and cheap solution. Nevertheless, with the course
of time clients understand that the problem cannot
be resolved straight away, sometimes more time and
financial resources are needed, sometimes we need to
work more, maybe in the field of pilot production.

CTT: Does your company have any problems
with personnel recruitment? Are you interested
in working with young professionals?

M.A.: This issue is very serious and important one.
Our company has the following policy. First of all
we do not simply make an announcement about
recruitment, but we always clearly specify what kind
of professional we need and for what kind of work.
Secondly, for the Service Department we recruit
experienced professionals. Today due to not very
good economic situation and due to the crisis there
is considerable migration of personnel. Very often
experienced professionals, who feel their own value
and capacity, do not wish to work under the changed
conditions, which become unacceptable for them. But
we also place stake on the young professionals. I do
my best to ensure that there are some young people in
my group, however, I believe that they should not be a
majority. To my mind the best situation is when there
are 20 to 30% of young professionals under training
out of the total staff. Young people do not only study,
but they have a fresh look on the existing traditions
and standard approaches, they can propose brand
new solutions, and this helps us to progress as well.

Sergey TORPACHEY, Coiled Tubing Times
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O60pYIOBAHHE

CucreMa KOMILIEKCHOTIO

CEPBHCHOI'O OOCTYKHUBAHHUA
O0OPYITOBAHUA

The System of Comprehensive
Equipment Maintenance

IOmuTtpuit TPUBAHOBCKUY, nepBhlii 3aMeCTHTENh FeHEPATBHOTO JupeKkTopa C3A0 «PUAMANI>, HAYATPHUK YIIPABICHHSA
KAa4eCTBa, OXPAHBI TPY/AA M OKPY>KAOIIEH Cpeabl

Dmitry HRYBANOUSKI, Senior Deputy General of NOV Fidmash, Head of the Department of Quality Assurance, Labor
Safety and Environmental Protection

JIS1 IIO60U HE(PTEra30CEPBUCHON KOMITAHUH

Ba)KHO HE TOJIBKO I'PAMOTHO IIPOBECTH ITOAG0D

U 32KYIIKy OOOPYZOBAHUS, TIO3BOJISIONIETO
€QTM30BBIBATH CTPATEIUYECKUE IIEJIN, HO M B IIPOIIECCE

not only to competently select and purchase
equipment, necessary for implementation
of its strategic objectives, but also to get maximum

I tis important for any oilfield service company

AKCIUIYATAIIH 3TOT'O OOOPY/IOBAHUS TOIYIUTD
MAaKCUMAJIBHYIO 3(P(PEKTUBHOCTD TPHU MUHUMAJIBHBIX The most relevant aspects influencing the
3aTparax. efficiency of exploitation include:

Hawuboiee CyneCTBEHHBIMU (PAKTOPAMH, + maximal use of all technical capabilities of the
BJIMAIOMUMHU HA 3(PPEKTUBHOCTD, TOJTyIAEMYIO OT equipment;
3KCIUIYaTALUH, ABJIAIOTCH: adaptation of work technologies to technical
* MAKCHMaJIbHOE MUCIIOJIb30BAHUE B IIPOLIECCE capabilities of O&G equipment, integrated

efficiency at minimum costs during its operation.

SKCIUTYyaTAIIUH BCEX TEXHUYECKUX BO3MOXHOCTEN
060pYOBAHUS;

aIanTanusa TEXHOJIOIMH IPOBEIEHUSA PA6OT O/
TEXHUYECKHE BO3MOKHOCTH HE(PTETA30BOI'O
060PYyJOBAHHS, B TOM YUCJIE IPUMEHEHUE B

€IMHOM KOMIIJIEKCE PA3HBIX BUJJOB OOOPYIOBAHUA,
WHCTPYMEHTA U TEXHOJIOTUYECKOH OCHACTKH;
CBOEBPEMEHHOE IVIAHOBOE TEXHUYECKOE
06CITy’KUBAHUE OOOPYTOBAHUS,

KBATU(PUKALMA IEPCOHAIA, PAOOTAIOMIETO HA
060pYAOBAHUY;

CBOEBPEMEHHBIN KAITUTAJIbHBIN PEMOHT, B TOM 4HCJIE C
MIPOBENEHUEM MOJIEPHU3AIINH.

Ecnu o nepBeIM ABYM (PAKTOPAM B )KypHAE «Bpems

application of various types of equipment and

tools;
+ timely planned maintenance;
qualification of personnel servicing the equipment;
+ timely overhaul and modernization

While the first two factors are covered by the
Coiled Tubing Times on a regular basis, the other
aspects are highlighted quite seldom. That is why
I'would like to fill this information gap. All the
examples are taken from the operational experience
of CT units produced by NOV Fidmash.

Modern service is aimed at equipment
maintenance, reducing wear, increasing the
durability of the assembly units by means of timely

KONTIOOWHTI Q> MATEPHUAJIBI ITyOIHUKYIOTCA PETYIAPHO, trouble shooting. The principal maintenance

TO OCTAJIBHBIE ACIIEKTHI KCIIYATAIIUU OCBEMAIOTCA activities are targeted at:

JOCTATOYHO PEAKO, TO3TOMY UH(POPMAITMOHHBIH * lubrication of the units;

pPO6EI U XOUETCA BOCIIOJIHUTD. BCe MPUBONMBIE + renewal of hydraulic oils (prompted by 2 factors: 1)

B CTATBE IIPUMEPHI OYAYT Pa30UpPAThCS HA IPUMEPE oils lose their physical and chemical properties; 2)

KOJITIOOMHI'OBBIX YCTAHOBOK IIPOU3BO/ICTBA oils gradually get contaminated with wear debris

C3AO «Puaman. of the elements of hydraulic system (switch gear,
CBOEBPEMEHHOE TEXHUYECKOE OOCITYKUBAHUE plunger pairs of hydraulic engines and pumps);

HANPABJIEHO KAK HA NOAJEPKAaHUE OOOPYJOBAHHUA B substitution of gauze elements;

PaboTOCIOCOGHOM COCTOAHHH, TAK U HA CHUDKEHHE + checking reliability of the clamps;

M3HOCA, TTOBBIIIEHUE JOJITOBEYHOCTH COOPOYHBIX + checking wear-out rate of short-life units (sealants,

€IMHUII 34 CYET CBOCBPEMEHHOI'O BBISIBJICHUS U injector chains, templates and units with limited

YCTPAHEHUSI HEUCIIPAaBHOCTEN. HecMOoTps HA TO useful life;

4TO COBPEMEHHOE KOJITIOONMHI'OBOE OO0PYIOBAHHE + check and elimination of process liquids leaks and
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ABJIACTCSA BBICOKOHAJC)KHBIM, 3dKOHBI q)I/ISI/IKI/I7

Taoauya 1 — Buost u nePpuooutHoCms mexHuuecKko2o

oochymcusanusn
K COXAJICHUIO, HU OAHOMY ITPOU3BOJUTCITIO Table 1 - Types and periodicity of technical service
IIPEOJOJIETD HE aJIOCDh, IIOTOMY OCHOBHBIC
b N & YA ’ Y TepuoourHocme

JCUCTBUS IPU TEXHUYCCKOM OOCTYKMBAHUN Haumenosanue Obo3nauerue 8.MOMOUACAX

HAIIPABJICHDI: Type Abbreviation Perz'oq'z‘city in

machine hours

* HA IIPOBCACHNC CMA3KU JICMCHTOB;

* 3aMeHy TUIPABINYECKUX MaACeT (TPUYHUHA Eove ec’z%g;;’;gg:ggecme EO Excecmerno
CBsi3aHa C AByMs (pakTopamu: 1) morepert Montbly technical service M5 monthly
MaC/IdaMH CBOUX (DU3UKO-XUMHNYCCKUX

o ¢ Texnuuecxoe oocnyxcusarue Ne 1 T0-1 50
CBOYCTB, 2) IIOCTENEHHBIM 3aIPA3HEHUEM Technical service N 1 TS-1 50h
MacCeJ1I BCJIEACTBHUEC ITOIIaJaHMA B HUX
[IPOAYKTOB U3HOCA 3JIEMEHTOB I'MPOCHUCTEMBI Texnurecioe obcaycusariue Ne 2 10-2 250

. Technical service N 2 75-2 250h
(pacpenenuTeNbHON AlIIapaTyPhI,
TUIYHKCPHBIX [TAP TUAPOMOTOPOB U ITpumeuanue. /JJonycmumoie OmrIoHeHUA nepuoourrocmu TO 00nxcHbL Oblms
6 npeoenax +10% yKa3anHoii nepuoousHoCmu.
TUPOHACOCOB));

* 3aMeHY (PHUIBTPYIOMINX JJIEMEHTOB;

* IPOBEPKY HAAEKHOCTU B3AUMHOTO KPETJIEHU
OT/IEIbHBIX 3JIEMEHTOB;

* IIPOBEJEHNE NIPOBEPKH CTENEHN U3HOCA
OBICTPOU3HANIUBAIOIUXCA JIEMEHTOB
(YIUIOTHMTEJIEH, LEeled MHXKEKTOPA, IJIUT, 4 TAKKE
3JIEMEHTOB, UMEIOMUX OT PAHUYEHHBIN CPOK
UCIIOJIb30BAHMA) H, B CJIy4dae HEOOXONUMOCTH,
MIPOBEJEHNE UX 3AMEHDI;

* IPOBEJEHUE NTPOBEPKU HATUYUA U yCTPAHEHHE
YTE€YEK TEXHOJIOTUUECKUX )KUJIKOCTEN, 4 TAKIKE
IIPOBEPKA UX COOTBETCTBYIOMIUX YPOBHEW;

* IPOBEPKA U OOCIYKUBAHNE KOMIUIEKTYIONUX,
TPEOYIOMNX OTAEIBHOI'O PEMNIAMEHTHOTO
O6CIyKUBAHUA B COOTBETCTBUH C
WHAWBUYAJIbHBIMU CXeMaMH (6230BOTO
maccu M3KT, kKopo6ok nnepeiay, BUraresici
BHYTPEHHETO CTOPAHUS, AKKYMYJIATOPHBIX OATAPEN,
ITHEBMOTU/IPOAKKYMYJIATOPOB U T.IL).

Bce crnoco6bl BBINIOTHEHHN A BBIIENIEPEYNCIEHHBIX
PaboT NOAPOOGHO OIMHMCAHBI B PYKOBOACTBAX 11O
IKCILIyATALUH, BXOAAMIUX B KOMIIJIEKT [IOCTABKH
OOOpPYJOBAHUS:

* BEPXHET'O KOJITIOOMHI'OBOI'O OOOPYIOBAHU S
(x npumepy, 11t MK30T — 10.00.00.000 PD);

* OT/AEJBHBIX MACIIOPTU3UPYEMBIX Y3JI0B — MHXKEKTOPA,
IIPEBEHTOPA, TEPMETU3ATOPA U TIP. (K IIPUMEPY, I
nHxekTopa — M20B.51.00.000-50 I1IC);

* 6230BBIX MIACCH (K IIPUMEPY, 151 6A30BOI'O IIACCH
M3KT - 65276-000010-P3).

Taxske JOCTATOYHO BAXKHO COOITIONATD
NEPUOANYHOCTD IPOBEJCHHS PEIVIAMEHTHBIX PA0OT.
B KauecTBe npumMepa B Ta6IULE 1 TPHUBEACHBI
IIEPUOJUYHOCTD U BUBI TO J1Is1 BEDXHET'O
KOJITIOOMHI'OBOI'O O60PYJOBAHMAL.

Bce gercrBus 10 periiaMeHTHOMY TEXHUYECKOMY
OOCIIYKUBAHHUIO IOJIKHBI UMETD IIJIAHOBBIH
XAPAKTEP, 2 TAKXKE JOKYMEHTHPOBATHCSL.

Ecnu 17151 JOKYMEHTHPOBAHUSA Pa3pabOTaAHBI

CTAH/IAPTU3NPOBAHHBIE JOKYMEHTHI ((DOPMYISIPHI KAK

Ha 060PYIOBAHHUE, TAK U HA OT/ICIbHBIEC KOMIIOHECHTHI),

TO IIPOIECC INTAHUPOBAHUSA UHAUBUAYAJICH JIJIS1 KAXK/IOH }

examination of the corresponding levels of the

liquids;

» checking and servicing parts, requiring individual
scheduled maintenance (MZKT base skids, gear
sets, internal combustion engines, accumulator
batteries, hydropneumatic accumulators, etc).

All technologies for the above-mentioned
operations are specified in maintenance guides
included in delivery package of equipment:

+ CT equipment of the upper level (for example,
10.00.00.000 MG for MK30T);

+ individually specified units — injector, preventer,
pressurizer (for instance, M20B.51.00.000-50 IIC -
for injector);

« base skid (for instance, 65276-000010-MG for
MZKT base skid).

Itis also very important to keep to the
maintenance schedule. An example supplies the
periodicity and types of technical service for CT
equipment of the upper level (Table 1).

All activities related to scheduled maintenance
should be planned and documented. While there
are standardized documents (sheets for equipment
and separate units) for these procedures, planning is
individual for every operator. Yet, there is only one
purpose of planning - minimizing the equipment
downtime by the advance planning of human and
financial resources, acquisition of materials and
spare parts.

NOV Fidmash renders active assistance in joint
elaboration of maintenance plans, diagnostics and
consultations for customers.

The development of plans is based on:

+ the planned machine loading (annual plans of
customers' activities);

+ norms of consumption of fuel and lubricants
during the scheduled technical service
(maintenance documentation);

+ Internal standards of labor intensity developed by
Fidmash.

The technical service plan is supplied in Table 3. }
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Tabnuua 2 —- Pabomui, binonnaemsie npu pazruunsix euoax TO*
Table 2 - Operations performed during various types of TS *

Ne
n/n

Haumenoganue oo6sexma TO u pabomui

Buowst
T0

IIpumeuanue

Omcymcmeue nospencoerti.

Ocmompems YCmMar08K) U 8bLABUME HAPYIHCHBLE 1106PeNCOeHs. OCOO0e BHUMAHUE YORAANb KOHINPONIO

cocmo;muﬂpesbﬁ,ymomrmemblx nosepxnocmeﬁ,pesuﬂosbtx DJIeMEHINO086.

EO

Haoexcrocma Kpensierii.
1Iposepums HAOCHCHOCIIb KPensieHis azpe2amos U MexXaHu3M08 K Pame ULACCU.

Omcymcmeue ymeuex.
IIposepums omcymcmeue ymeuex moniued, Macjid, OXAancoaroueti I cuoKocmu u paboyeti
AHCUOKOCINIU 2UOPOCUCITICMOL.

EO

Bepxmas ommemxa ypoereti padouux sHuoKocmeltl.
TIposepums yPposHU OXIaANCOarouett, Paboueri u cCmasovi8aroueli HuoKocmett u npu HeooxooUMocmu
003anpasums COOmeemcmeyouiue emKoCi.

EO

HsnocIT.
TIpoussecmu usmeperue HapynIcrHo20 ouamempa mpyoo. uepes xaxcooie 150 .m 6 npouecce cnycka u
n00BeMa 6 08YX B3AUMHO NEPNEeHOUK)IAPHBIX HANDACNCHUAX.

EO

TIpeoynpencoerue 3amopancusarus» I'T.
Io oxoruaruu CIO 8. YC/I08UAX HUIKUX MeMNepamyp oKpywcarou,ezo 6030Yxa npoussecmii
peznamenmmule MeponpusmuUa no npedynpexrcoeHuro 3amopaxcusarusa» I'l.

EO

Pegu3us npesenmopa, 2epmemu3amopa, UHIeKmopa.
Tlocne 3aseputeriin Kaico020 PeMOHING CKEANCUMHbL IPOUIEECU PeBUSLUI0 NPpeseHmopa,
2epMemu3amopa i UHICeKmopa.

EO

CoeoureHue pas3semos 31eKmpoodopyO06aHUA.
TIposepuniv HAOHCHOCMb COCOUHCHUSA PAZBEEMOB ANeKmPOooO0opYooearus. Haxuonoie 2atixu Ha
KAOeNbHBIX HACNAX PA3BEEMOB 3ABUHUUBAIOMCS BDYHHYI0 00 OMKA3A.

EO

Hanuuue cmasu.
Cmasama Y316l MpPeHusl.

TO-1

10

Yoanenue omcmos.
Caums u3 6aKo8 monaueHOl cucmemoL 1o 1.1 0mcmos Ou3ensrozo moniuea.
Cnumbs u3 baka 2udpoCUCIeMbL OMCMOti 00 NOABNEHUA PAOOUeli HUOKocmu 6e3 600bL.

TO-1
EO

Knrou 2aeunoiii
08YCMOPorHHULL 22 x 24
Kmou 2aeunwiii
08ycmoporHuli 27 x 32

11

Jlasnenue sapaoxu 2a30661X NOJIOCMELL NHEEMOUOPOAKKYMYIANOPOE.
TIposepums dasreHue 3apaoKu NHeeMOUOPOAKKYMYAAINOPOE U NPU HeOOX00UMOCIIL
oosecmit e2o 00 HOPMbL.

TO-1

3apaonoe ycmporicmeo,
PyKas, nepexoorux

12

Hacmpotixa npeooxpanumenstolx K1anaHos.
Hacmpotixy, HadescHocms u 6b.cmpooericmeue npedoXparniumensHoLX KAanaHos, npeoHa3HaA e HHbLX
015 3auuUmoL Om nepezpPy30kK, HeooXo0UMO 100BEP2ANL NEPUOOUHECKOL nposepre. IIposepK) eecmii
CO21ACHO PYKOBOOCBY NO IKCHILY AMALULL.

13

Omcymcmeue 3azpa3HeHuLl.
TIpomeims cemuamaote GuasmpPL MONJUBHOLL U 2UOPOCUCEMBL. F3AMEHUIND PUIBINDOITLCMEHINbL
2uoponacocos H1.1, H2.

TIposepums uucmomy paboueti acudrxocmu (kaacc wucmomot 12 no F'OCT 17216-2001). Ipu
HE0OX0OUMOCIIU OUUCTIUING UNU 3AMEHUND PAOOUYI0 HCUOKOCTb
Kamezopuuecku 3anpeuyaemca IKCniyamauus 060pyo006anus npu Kaacce 4ucmomaol
paboueii ncuoxocmu 13 u 60.aee.

T0-2

Jusensvroe monaueo

4

3amera paboueri HudKocmu 6 2uopocucmeme.

Kamezopuuecku 3anpeuyaemca oCmagaams 2uopocucmemy 6e3 padoueri #euoxocmu.
3amernt paboueri HuoKocmu npou3soouUns e meree uem uepes 2000 Momouacos, Ho He peice 00H020
pasa 6 200, a maxice 6 Cayuae, ecau 6A3K0CMb Paboueri HUOKOCMU YMeHBUUUNACL bonee uem Ha 20% om
nePBOHAUANLHOL.

T0-2

15

Cocmosamue KOMNACKMYOULUX U30eaUlL.
TIposepuims COCMOAHUE KOMNAEKINYIOUUX USOCNULE, UMECIOULUX OZDAHUHEHHBILL CDOK UCHO/Ib308AHUAL.
1P 1e006X00UMOCIL NPOUIBECINIL 3AMEM) USHOULCHHBIX YACMELL.

T0-2

16

Pabomocnocobrocme.
Tlocne 06CnyHcUBaAHUA NPOBEPUMb PAOOMY Y3J106, CUCeM U NPUOOPOS Ha pabomaroueti yCmaHosxe 6
CO0MEemcmaeuL ¢ PYKOBOOCMBOM 10 IKCNILYAMAUUU.

Gmec.

* Mockonbky 3Ta Tabnuua NnpegHasHaveHa Ans PyccKosi3blYHbIX MOTPebUTENen KONTIOBMHIOBON TEXHUKM, Mbl NYyBIMKYEM ee TONbKO Ha PYCCKOM fi3bIKE.
* Since the table is meant precisely for Russian-speaking consumers of CT equipment, it is supplied only in Russian.
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IKCILIyaTUPYIOIEH OPTaHU3A1IHMH, OJIHAKO 11€JIb It should be noted that with regard to low resources
POLECCa IIAHUPOBAHUSA OITHA — MUHUMU3HUPOBATD consumptions, such types of technical service
BpeEMsI HAXOXJEHUSA OO0PYJOBAHUS B DPEMOHTE, 3APaHEE like MTS and TS-1 are usually not included in the
CIIJIAHUPOBAB TPYAOBBIE U ICHEKHBIE PECYPCHI, 3AKYTIKY schedule.
MATEPHUAJIOB U 3AITACHBIX YACTEM. NOV Fidmash, a manufacturer with separate
C3AO0 «®upair» Kak MIPOU3BOJUTEb AKTUBHO service divisions, offers integrated approach to
OKAa3BbIBAET ITOMOIIb 1O COBMECTHOM Pa3pabOTKE IJIAHOB service support of its customers:
TEXHUYECKOTO OOCIIYKUBAHUS, A TAKXKE AKTHBHO + Entire package of maintenance services, starting
NPUHHUMAET YYACTHUE KAK B IPOBEJEHUH PAOOT, TAK from equipment diagnostics and operations
U B IIPOBEJECHNY JUATHOCTUKU U KOHCYJIBTALINAI 114 planning to workover and modernization within
noTpebéurener. the terms of frame annual package contract for
IIpu pa3pabOTKE JAHHBIX [IJIAHOB MBI OCHOBBIBAEMCSI: maintenance.
* H4 IVIAHOBOW 3arpy3Ke OOOPY/IOBAHUS (TOOBBIC + Organization together with the customer of
IUIAHBI PA6OT IOTPEOUTENA); maintenance spare parts stock (including parts for
* HOpMATHUBaX pacxonaa 'CM m 3armyacten Ha base skid).
MIPOBENEHUE PETNTaMEHTHOrO TO (AKCIUIYyaTAlTUOHHAA » Scheduled supply of spare parts and expendables
JOKYMEHTALUA); (including CT).
* BHYTPEHHUX HOPMATHUBAX TPYAOEMKOCTU + Flexible system of payment for the supplied spare
BBINOIHEHUA PAa60T C3AO «Dugmant». parts.
IMpuMep nIaHa TEXHUYECKOT'O OOCTYKUBAHUSA » Organization of integrated studies both on the sites
PUBEJICH B Tabnune 3. Heo6XoaumMo OTMETUTD, YTO } of the producers and at customer's.

Tabnuua 3 — T000601i NAAH-2PAPUK NAAHOE020 MEXHULECKOZO OOCYHCUBAHUS
Table 3 — Annual plan - chart of scheduled service

g 20 g8 s | 2 s» | 83 1&8s] 28 [&8] s
Sx 83 SY | 58| 3% |ss|fy|8s] 33| ST |SS &t [gF| 8y
S 3 3 EEN I | )& S(8S) 83| 9P| S8(s8| 83 [ S| s8R
5 S5 S [ SS|ET| TS S5 £ 55|88 85 [s35°
S = S 3&'| S = | =Q
Buo obcnyncueHus JAuazrnocmura TO-2 TO-2 T0-2 TO-2
Type of service Diagnostics 15-2 15-2 15-2 18-2
=) Tpyooemrocmao
0 (wen/uac)
= Labor intensity 16 64 64 64 64 272
Q (person /bhour)
=
CmoumMocms PacxooHblx S S S S X
Mamepuanos % S S S 2
Cost of expendables Q Ny X X N
Buo obcayrcusarus Juazrnocmura T0-2 TO-2 TO-2
Type of service Diagnostics T5-2 78-2 75-2
Tpyooemrocms (wen/uac)
M20 Labor intensity 16 64 64 04 208
(person /bour)
CMoUMOCIb PACXOOHBIX N S S R
Mamepuasios © N N =Q
Cost of expendables & N ;
Buo o6cayrcueHs g L;CZZZC_ T0-2 T0-2
Type of service Diagnostics 78-2 15-2
Tpyooemrxocma (wesn/1ac)
M20 Labor intensity 16 64 64 144
(person / bour)
CmouUmMocms PAcXOOHbLX N S S
MAMepuaios 0 o) "i
Cost of expendables & Ny o
Tpyooemrocms (wen/uac)
Labor intensity 32 80 64 64 64 0 64 64 64 0 128 0 | 624
S~ (person /hour)
QR
§ 8 | Cmoumocms pacxodnsix S S S S S S S S O%O
Mamepuaios 0 0 © 0 Q S S o) o S @ S N
Cost of expendables & & & I N, N N Q AN
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O60pPYIOBAHHE

B CBA3H C HE3HAYUTEIBHBIMU 34TPATAMU IO PECYPCAM

TAKUE BU/IbI TEXHUYECKOTI'O OOCTYyKUBaHUA, Kak ETO

u TO-1, B rpaduK, KaK IPABUJIO, HE BKIIOYAIOTCSL.

C3A0 «PuaMalr» Kak IIPOU3BOAUTEIb, UMEIOITUNA
OT/IE/IbHBIE CEPBUCHBIE IOAPA3EICHUS, IPEAIATACT
KOMIIJIEKCHBIN OJXO/, IO CEPBUCHOU MO IEPKKE CBOUX
MOTPEOUTEIIEH:

+ TIpeoCTaBIEHNE BCETO KOMIUIEKCA CEPBUCHBIX YCIYT —
OT IMATHOCTUKU OOOPYAOBAHUS, TJIAHUPOBAHUSA
IPOBEAEHUSA PAOOT, JO KAITUTAJIbHBIX PEMOHTOB
U MOJIEPHUBALIUH B PAMKAX PaMOYHOI'O I'OJIOBOI'O
KOMIIJIEKCHOT'O JIOTOBOPA HA OKA3AHHUE CEPBHUCHBIX
YCJIYT U IIOCTABKY 3aIIACHBIX YACTEM.

+ OpraHuzanus COrTaCOBAHHOTO C TOTPEOUTETIEM
CKJIA/ICKOT'O HECHMIKAEMOT'O 3a11AC4A 34MTACHBIX YACTEN
(B TOM 4HCJIE TTO 6A30BOMY IIACCH).

¢ IImaHoBasg MOCTABKA 3AACHBIX YACTEN, PACXOHBIX
MaTepuanos (B ToMm uucie I'T).

+ 'mbxas cCUCTEMA OIIATHI 34 ITOCTABIEHHBIE
KOMILIEKTYIOIIHE.

+ Opranmuzanysa KOMIUIEKCHOI'O OOy4YE€HU KaK Ha
TUIOIIAJAX IIPOU3BOAUTEA, TAK U HETIOCPEACTBEHHO
Y HOTPEOUTEIIS.

Taxoke XOTENOCh 6bI OCTAHOBUTHCA HA OOYIYEHUHN
nepCcoHasa norpedurens. [Ipexe BCero, Oornpee/ICHHbIE
OI'PAHUYEHHUA HAKIAJBIBAIOTCA HALTMOHAIBHBIMU
3aKOHOJATEIBCTBAMH IO NPOMPECCUOHATBHO-
TEXHUYECKOH MOJIOTOBKE, 4 UMEHHO:

* IIPOBEJEHUE OOYUEHUSA U BbIIa49a YAOCTOBEPEHUIA
(AUIZIOMOB) BO3MOKHA TOJIBKO B CJIYYA€ MTOJIYYEHUA
COOTBETCTBYIOIINX PA3PEMIEHNI (JINLIEH3NIT)

CO CTOPOHBI MUHUCTEPCTB OOPA30BAHUA, YTO

OIPAHUYUBAET IIPOU3BOJUTEIIEN B IIPOBEICHUH

COOTBETCTBYIOMIETO OOYUEHNUS,

* HE B [IOJIHOM MEPE PEATHUBYETCA MEKTIOCYIAPCTBEHHAA
CHCTEMA B3aMMOI PU3HAHUA BbIJJAHHBIX JIUIIIOMOB
(YZOCTOBEPEHUN) B PA3HBIX HAITMOHAJIBHBIX CUCTEMAX
(PG, PO uTn).

OIHAKO I PA3PEMEHNUA JAHHOH CUTYALIUH €CTD DAL,
3(HEKTUBHBIX ITOJXOJJOB, ODUEHTHUPOBAHHBIX IIPEXK/C
BCEI'0O Ha NIOTPEOGHOCTU OTPEOUTEILS:

* OpraHusanus IIEPBUYHOI'O OOYy4YEHM S Ha 6a3€e
PETNOHAIBHOIO yueOHOIo KOMOMHATA. B 1aHHOM
CJIy4ae MBI IIPEJOCTABIISIEM B PETUOHAJIBHBIN yUeOHbBIN
KOMOMHAT NOTPEOUTEIS CIIELUATIBHO Pa3PabOTAHHYIO
IIPOrPpaMMy OOYYEHUS, IPEJCTABUTEIN HAIIETO
HIPEAIIPUATHS YYACTBYIOT B [IPOLIECCE OOYYEHU S
KaK [IPENOAABATEH 10 CHEIIUATN3HPOBAHHBIM
TEXHUYECKUM PA3/Ie/IaM, A UMEIOIIEeCs B HATNYNU
Yy IIOTPEOUTEIS OOOPYAOBAHUE CITYKUT JIJIA
IIPOBEJCHUS IIPAKTUYCCKUX 3aHATHUM. brarogapst
TAKOY OPraHU3al U OOyUYEHU S, CIICLIUAINCTDI
NOTPEOUTEIS TTONYIAIOT COOTBETCTBYIOUIHE JUITIOMBI
(YAROCTOBEPEHU) B HALTMOHAILHOIM CUCTEME.

+ OpraHu3aIysa KypCcoB HOBBINIEHUA KBATU(UKAITIH
Ha CO6CTBEHHOU TPOU3BOJCTBEHHOM 6a3¢
IIPOU3BOINTES. B TAHHOM CJTy4dae MbI
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I'would also like to say a few words about training
customer’s personnel. First of all, national legislation
systems impose certain limitations on professional
and technical training;
 Provision of education and granting certificates

(diplomas) is only possible upon receiving of the

corresponding permissions (licenses) from the

Ministry of Education. This circumstance limits

manufacturers’ capability in holding the necessary

training;

» The interstate system of mutual recognition of
diplomas (certificates) in various national systems
(the Republic of Belarus, Russian Federation) is not
fully implemented.

However, there are several effective solutions
designed to meet customers' need and thus surmount
all these obstacles:

+ Organization of preliminary education at regional

facility. In this case we provide the customer’s

training facility with a special educational
program. Representatives of our company take part
in educational process as teachers of specialized
technical sections. The customer’s equipment

is used for practical training. Thanks to such

organization of training the customer’s specialists

receive the corresponding diplomas (certificates)
within the national system.

Organization of further training courses at the

producer’s industrial facility. In this case we

arrange our own profound courses and training
enabling attending specialists to take a deeper
insight into specifications of the equipment, its
operation and maintenance standards. We also
hold training for sharpening of practical skills.

For such purposes we use stand equipment

imitating various operation modes of the

equipment including emergency situations. There
is also a possibility of “sandwich course” model:
part of practical and theoretical lessons at the
manufacturers’ facilities and final theoretical
education at the regional educational facility.

An important stage in operation of the equipment

is an overhaul after the term stipulated by the

producer (usually, 5 years) expires. The relevance

of this stage is currently proved by the fact that

43% of the equipment produced by NOV Fidmash

needs overhaul due to high wear rate and because its

further operation actually becomes hazardous.

Overhaul operations are highly complicated from
the technical point of view due to the following
reasons:

+ Modern equipment has undergone a great number
of upgrades as compared to the first samples. In
fact, 4 generations have changed.

+ A range of manufacturers dropped the production
of outdated spare parts, for example equipment
installers of Mogilevtransmash, domestic hydraulic



CaMOCTOSITEIBHO IPOBOJIUM
YIJIyOJIEHHBIE KYPCHI MU TDEHHUHTU
JUIS CIIELIUAJIUCTOB HOTPEOUTETIS,
HAIPAaBJIEHHBIE HA YITTyOJIEHHOE
HU3y4eHHNE OCOOEHHOCTEN
YCTPOUCTBA, 3KCIUIYyATALUU U
TEXHUYECKOT'O OOCTYKUBAHUA
IIPOU3BOIMMOTI'O O60OPYAOBAHUSL.
MBpI TaKXK€ IIPOBOIUM

TPEHUHTU IO OTPAOOTKE

NIPAKTUYECKUX HABBIKOB. [[J14

JIAaHHBIX LI€JIEH UCMIOIb3YETCS

CTEHJIOBOE OOOPYAOBAHUE,

Ha KOTOPOM ITPOU3BOJUTCS

UMUTALUSA PA3THYHBIX

PEXUMOB PA6OTHI YCTAHOBOK,

BILJIOTD JJO ABAPUHHBIX

CUTYAIIMH. BO3MOXHBI 1

KOMOHMHUPOBAHHBIE METOJbI

0b6y4eHud — MPAKTUYECKUE U

44ACTh TEOPETUYECKUX 3AHATHN

Ha IUIOMAIAX IPOU3BOIUTEIA, A

OKOHYATEJIBHOE TEOPETHYECKOE

obyJdeHUE — HA 6a3¢

PETHOHAIBHOIO Y4EOHOTO

KOMOHHATA.

HemaJioBasKHbBIM 3TAIIOM
IKCIUTYaTALIMKU OOOPYJOBAHUSA
ABJIAETCA IIPOBEJICHHE
KallATAJIbHOTI'O PEMOHTA IO
HUCTEYEHUN CPOKA, 33/TAHHOI'O IIPOU3BOJUTEIIEM, —

5 neT. AKTyaIbHOCTD JAHHOT'O 3TAIIA B HACTOAIEE
BPEMS MOATBEPKIAET TOT (PAKT, UTO HA CETONHA 43%
npounsseZicHHOTro C3A0 «duiman» 000pyAOBAHU S
HYK/JAE€TCA B KAIIUTAJILHOM PEMOHTE B CBA3H C BBICOKOI

CTETEHBIO U3HOCA U (DAKTHUUECKU C TEM, YTO JATHHEMIIAS,

IKCIUTYATALINA CTAHOBUTCA HEGE30ITACHOM.

PaboThI IO KAMUTATILHOMY PEMOHTY IPEJACTABIIAIOT
JIOCTATOYHO BBICOKYIO CJIO’KHOCTD C TEXHUYECKOM TOUKH
3pEHUA 10 HIKECJIEAYIOINM IIPUYUHAM:

* COBpEMEHHOE O60PYOBAHME IIPETEPIIEIIO JOBOIBHO
OO0JIBIIOE KOTUYECTBO U3MEHEHHUI OTHOCHUTEIBHO
06PAa3110B IEPBBIX JIET BBIITYCKA — (DAKTUYECKU
CMEHUJIUCH 4 TIOKOJICHMS.

* PasoM npousBoauTENEN IPEKPAIIEH BBIITYCK
YCTAPEBUINX MOJIEJIEN KOMIUIEKTYIOIIMNX, HATIPUMED,
YCTAHOBIIUKOB OO0PYIOBAHUA MOTMJIEBTPAHCMAIII,
TAIPOANIIAPATYPBI OTEYECTBEHHOI'O ITIPOMU3BO/CTBA,
CUCTEM KOHTPOJIBHO-PErUCTPUPYIOIIUX.

* OTCYTCTBHE «€/IMHOM CXEMBbI» KAITUTAJILHOI'O PEMOHTA,
TAK KaK PAKTUUECKUI OObEM PAOOT OIIPEAECIIACTCS
HAa OCHOBAHUHU JIMATHOCTUKH COCTOAHMS Y3JI0B 1
ArperarTos;

+ JKenmanue norpebuTenss MaKCUMMaIbHO
MOZIEPHU3UPOBATD IKCIIyaTUPYyEMOE OOOPYIOBAHIE
JIO COBPEMEHHBIX aHAJIOTOB IIPH MUHUMAJIBHBIX
3aTparax. }

ITpumepPor munuuno20 COCMOAHUA YCMAHOBOK
Examples of typical state of the units

devices, control/registering systems.

+ Absence of “single system” of overhaul, since the
real amount of works is defined by diagnostics of
the state of nodes and aggregates.

+ Customer’s desire to do the upgrade of equipment
to the most possible extents, in other words to
bring it closer to similar modern brands at minimal
COSts.

Due to the above-mentioned reasons any overhaul
of the units is impossible without upgrading. It
means that high professional approaches are
required both in design and production of new
types of units, from calculation of various technical
variants to design of individual nodes and systems,
necessary for adaptation of new technical decisions
to old types of equipment. Nothing of it can be done
without the manufacture stepping in. The fairness
of this claim is confirmed by the fact that one of
the biggest consumers of CT equipment made an
attempt to single-handedly overhaul its units 2 years
ago. The overhaul is still underway.

Due to the above-mentioned reasons certain
limitations on activities of the kind have been
introduced into the acting legislation (Rules of safety
in oil and gas industry RS 08-624-03, endorsed by
State Committee for Supervision of Industrial and
Mining Practices of Russia, reg. Ne 4812):

1.5.10. The construction of the the equipment can }
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O60pPYIOBAHHE

HMmeHHO 1o BI)IIHCYKQ.SQHHI:,IM OpUYMHAM
(HPAKTHUUECKH BCE KATTNTAJIBHBIEC PEMOHTHI YCTAHOBOK
HEBO3MOXKHBI 6€3 IPOBEACHUS MOJICPHU3AIUH,

4 3HAYMT, TPEOYIOT BEICOKOITPO(ECCHOHAIBHBIX
MO/IXO/IOB, KAK IIPU TPOEKTHPOBAHUU U
ITPOW3BO/ICTBE HOBBIX BU/IOB YCTAHOBOK, — OT
IPOBCACHUA PACYCTOB PATNYHBIX TCXHUYCCKHUX
BAPUAHTOB /IO IIPOEKTUPOBAHUS OTACTBHBIX
Y3JI0B U CUCTEM, HECOOXOJUMBIX JIJIS1 AJJAIITAIUU
HOBBIX TEXHUYCCKUX pCH_ICHI/Iﬁ K CTapbIM BUIAM
obopyaoBaHus. U 3/1eCh AOCOIIOTHO HEBO3MOKHO
OOOUTHUCH 6€3 TpOoUu3BOAUTE . CIIPABEJINBOCTD
JTAHHOT'O YTBEPIK/ICHUS TAKXKE TTOATBEPIKIAET U TOT
(PaKT, YTO OAHUM U3 KPYITHENIINUX NOTPEOUTENEN

be changed upon agreement with the developer of
the equipment and territorial department of State
Committee for Supervision of Industrial and Mining
Practices of Russia. Modernization of the equipment
is allowed only in case of a positive conclusion by
industrial safety expertise.

NOV Fidmash has developed an overhaul and
modernization program pursuing the following
objectives:

* improving operational security;

* stepping up reliability and prolonging the life span;

* improving operational characteristics of the
equipment;

* bringing it in conformity with standard
documentation.

KOJITIOOMHI'OBOTI'O O6OPYOBAHUS 1BA TO/1A HA3a]] ObLiIa
C/IEJIaHA OMBITKA IIPOBEICHHU S KAITUTAJIBHOI'O PEMOHTA
COOCTBEHHBIX YCTAHOBOK, KOTOPAsI TAK /IO CUX IIOP U HE

During the first stage of the program our expertise
tests the customer’s equipment and specifies

3aBeplIIcHa.

B CBI34 C BBINIEHA3BAHHBIMU IPUYUHAMH B
JENCTBYIOINX HOPMATUBHBIX aKTaX (1Ipasuic
be3onacrocmii 6 HegpmAHoI u 2a306011
npomovinerrocmu [16 08-624-03, ymeeprcoeritibie
nocmarogaenuem I oczopmexnaoopa Poccuu om
05.06.03, pez. Ne 4812) BBeJCHBI ONIPEICIICHHBIC
OTrPaHUYEHUS HA IOAOOHBIE NETICTBUA:

1.5.10. U3meHnenne B KOHCTPYKIIUIO OOOPYAOBAHUA
MOJKET OBITh BHECEHO IO COITTACOBAHUIO C
Pa3paboOTYUKOM 3TOTO OOOPYAOBAHUS U
TEPPUTOPUAIBHBIM OPraHOM ['OCTOpTEXHA30PA
Poccnn. Mcnnonb3oBanmne MOJLEPHU3UPOBAHHOI'O
060pPYIOBAHMA AOITYCKAETCSA IIPU HOJIOKHUTETHBHOM
3AKJIIOYEHU U IKCIIEPTUS3BI IPOMBIIIIEHHOM
O6€30ITaCHOCTH.

C3A0 «®uaMan» Kak IIPOU3BOAUTEIIEM PA3PAOOTAHA

LeJ1ast IPOrpaMma KalmuTaAbHOI'O PEMOHTA U
MOJEPHU3AL NN, OCHOBHBIMH 32JJa4aMU KOTOPOH
ABJIAIOTCH:

* MOBBIIIEHUE 6E30MACHOCTH IKCILIYATALINH;

°* MOBBIIICHUE HAJICKHOCTHU U IIPOJIJIEHUE CPOKA
CITy>KOBI OOOPYIOBAHUS,

¢ YAYYIICHUC SKCITYATAITUOHHBIX XAPAKTCPUCTHUK
060pPYIOBAHUS,

* IIPUBE/ICHUE B COOTBETCTBUE C COBPEMEHHBIMU
TPEOOBAHUAMU HOPMATUBHON JJOKYMEHTALUH.
IlepBbIMU MIAraMU JAHHOU IIPOTI'PAMMBI ABJIAETCA

BBIE3/] K IOTPEOUTEIIIO C LIEJIBIO JTUATHOCTUKHU

IKCILIYATUPYIOIIETOCA OOOPYAOBAHUA U

COIVIACOBAHUS TEXHUYECKUX TPEOOBAHUN HA

IIPOBEJICHUE KAITUTAJIBHOI'O peMOHTA. I10 pe3ynpraram

COCTABJIAETCS KAJIBKY/IALINS U IPEJOCTABIISACTCS
KOMMEPUECKOE NIPEJIOKEHHE.

JOCTATOYHO Y4ACTO IIPEJJMETOM I'OPAYEIO
O6CY>K/:[CHI/IH C HAIIMMHU HOTpC6I/ITCHHMI/I SABJIACTCA
MECTO NPOBEACHUS pA6OT — WM HA TEPPUTOPUN
MIPENPUSATHSI-IPOU3BOIUTEIISL, HITH HA TEPPUTOPUU
AKCIUIYaTUPYIOIIEi opranusanuy. Ha Har B3Iz,
HauOoIee ONTUMAIBHO — IIPOBEJICHUE PA6OT UMEHHO
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technical requirements for the overhaul. According

to the results of the test, the calculation list is drafted

and a commercial offer is made.

One of the frequent subjects of hot arguments
with our customers is a site of the job, whether it
should be done at manufacturer’s facilities or on the
territory of the operator. We find it best to perform
the works at our facilities because of the following
reasons:

+ In spite of time taken by transportation the term

of service in plant conditions is shorter. This is

explained by the fact that customers often lack the
necessary range of equipment, instruments and
technological gear for the operations.

The cost of jobs is approximately equal in both

variants. The reason for this is that when the

overhaul is done at customer’s site, there are

extra expenses on travel and accommodation

of the service brigade and a need to outsource

the services of subcontract regional enterprises.

While at the plant, due to the presence of technical

equipment, we produce a number of nodes

and details simultaneously. This is related to

production of pressure hoses, nodes and details

requiring mechanical treatment.

+ Full recovery of paint and coatings.

+ Due to possibility of full-fledged testing, we give
the same guarantee to the overhauled equipment
as we do to new one.

We have demonstrated a CT unit M20 class of
2002, which was overhauled and updated, the
Consumer Conference this year. The participants of
the conference noted that the unit wasn't worse than
the new ones in terms of its technical characteristics.

In conclusion, I would like to say that all the
efforts of our company are aimed at highest
satisfaction of our customers not only with technical
characteristics and quality of equipment, but also
with completeness of services on maintenance of the
equipment throughout its entire life cycle. ©



HA 32BOJICKUX [UIOMIA/ISIX IO HUKECIIETYIOITHUM

IPUYHHAM:

+ CpPOK IIPOBEJEHUS PAOOT — KOPOUYE B 3aBOACKUX
YCJIOBUSIX, HECMOTPSI HA BPEMS, 3aTPAYHNBAEMOE HA
TPAHCIIOPTHUPOBKY. DTO CBSA3aHO C OTCYTCTBUEM B Psijic
CJIy4a€eB y IOTPEOUTES BCETO HAO0OPpA OOOPYAOBAHUS,
MHCTPYMEHTA U TEXHOJIOTMYECKON OCHACTKH JIJI5I

MIPOBEACHUSA PAOOT.

* CTOMMOCTB IPOBEACHUS PAOOT COU3ZMEPUMA B OOOUX
BAPHAHTAX. DTO CBSI32HO C TEM, UTO IIPU IIPOBE/ICHNH
PadoT y NOTPEOUTEISA HOABIAIOTCS JOIIOTHUTEIBHBIE
32TPATHI 1O IPOE3/Y, IPOXKXUBAHUIO PEMOHTHOM
Opurasipl, a TAKKE€ HEOOXOJMOCTBIO ITPUBJICUYCHU S

CYOIOAPAAHBIX PETUOHAIBHBIX

HPEANIPUATUN, B TO BDEMS KAK

B PaMKaX 3aBOJA, 6arogaps

HAJIMYUIO TEXHOJIOTHYECKOTO

060PYAOBAHM S, MBI IPOHU3BOAYIM

LIEJIBIH PAJT Y3JI0B U JeTaJIeN

CaMOCTOATEIBHO. DTO, B YACTHOCTH,

KACA€TCA U3TOTOBJIEHUS PYKABOB

BBICOKOTO JIABJIEHUS, 4 TAKIKE

Y3JI0B U JIeTaJIEH, TPEOYIOMUX

MEXaHOOOPAOOTKH.

* [TOMHOLIEHHOE BOCCTAHOBJICHUE
JIAKOKPACOYHOTO MOKPBITUSL.

* bilarozapst BO3MOXHOCTH
IIOJIHOLIEHHOT'O TECTUPOBAHM,
MBI IPEAOCTABIIAEM IAPAHTUIO
Ha 060PYAOBAHUE MTOCTIE
KAIIATAJIbHOI'O PEMOHTA, KAK HA
HOBOE.

Ha npoxoausBIIei B 3TOM I'Ofy
[ToTpebuTenbCKOM KOH(pEPEHITNHN
HaMHU ObLJIA IPOJEMOHCTPHUPOBAHA
KOJTIOOMHIOBAsI yCTAHOBKA M20
2002 roza BBIIIYCKA, IIPOIIEAIIIAS
TIOJIHBIN KAIIUTAJIbHBIN PEMOHT
U MOJICPHU3AUI0. PAKTUYECKU
10 CBOMM TEXHUYECKHUM
XAPAKTEPUCTUKAM JJAHHASA
YCTAHOBKA HE YCTYITA€T HOBBIM, 4YTO
U OBUIO OTMEYEHO YYACTHUKAMU
KOH(EPECHIINHU.

B 3aKI04eHME XOUETCA CKA34Th,
4TO BCE YCUIINA, IPUIATAEMbBIE
KOJUIEKTUBOM HAIIIETO NPEATIPUATUA,
HAIPABJIEHBI HA JOCTHKEHUE
MAaKCHMaJIbHO! YAOBIETBOPEHHOCTHU
CO CTOPOHBI TOTPEOUTESA
HE TOJIbKO TEXHUYECKUMHU
XAPAKTEPUCTUKAMH U KAYECTBOM
BBIITYCKAEMOT'O O60PY/I0BAHUS,

HO U ITIOJIHOTOM CEPBUCHBIX YCIIYT

10 COMPOBOXKAEHUIO PA6OTHI

060PYAOBAHUS HA TPOTSXKEHUN BCETO

MIEPUO/IA IKCIITyaTAITUH. ©

Hcnoimamensnolii NOAUZOH
Testing range

Yemanoerxa M20 00 KanumanisHozo Pemonma uMooePpHuIauun
Unit M20 before an overbaul and modernization

Yemanoexa M20 nocae KanumaabHoz0 PeMOHMA UMOOEPHUIAUUN
Unit M20 after an overbaul and modernization
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XAPAKTEPNCTNKMN HAMBOIJIEE
PACNMPOCTPAHEHHDIX KOJITIOBNHIOBbIX
YCTAHOBOK', PABOTAIOLIMX B POCCMN
Mpounssogutens

O0Go3Ha4eHne

Knacc

Class

LWaccmn

[lBurartenb

MoLHOoCTb gBUraTens, i.c.

MakcMmanbHoe TAroBoe ycunme nHxektopa, kH

CkopocTb nNogayu rmdkom Tpybbl, M/MUH

AnameTp rmbkon Tpybbl, MM

MakcumanbHoe gaBneHune Ha ycTbe ckBaxXuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

f@abapuTHblE pa3mepbl, MM, He bonee

- ANVHa

- ULMPUMHA

- BbICOTa

Macca nonHas, Kr, He bonee

MakcmanbHas rpy3onogbeMHOCTb YCTAHOBLUMKA 0O0pyAOBaHUS, T

*anIBeAEHbI AaHHbIe NO YCTaHOBKaM, NOCTaBJIeHHbIM B KOJIn4YecTBe He MeHee fecaATn
N Haxoasauwmnmcs B sKcntyaTaumnn.



dunamatu
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 lbs

*Not less than ten units, currently being operated.

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

YAMZ-7511

dunpgmawl
Fidmash
MK20T

MK20T
CpenHum

AM3-7511

(no otaenbHomy 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 oTaensHomy 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 20,300f1)

595"

100"

175"
59000
130,000 lbs
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)




OO'BABICHA TYyIIIASA
TEXHOJJIOTHUS
BHngHCKBamrIHme
paooT 2010 roma

Acconmanus ICOTA eXXeroJHO NPUCYK/IAET
MPEMUIO 32 JIVIIIYIO TEXHOJIOTHIO
BHYTPHUCKBAXKUHHBIX pa00T. KOMIIETEHTHOE XKIOPY,
COCTOSIIIEE U3 ONBITHBIX CIIEIIUATIUCTOB-TIPAKTUKOB,
ONIPEAENINIIO NOOEIUTEIS HA COCTOSBIIENUCS B MAPTE
B XbIOCTOHE KOH(pepEHIINY IO KONTIOOMHIOBBIM
TEXHOJIOTHAM U BHYTPUCKBAXKUHHBIM PA0OTAM
SPE/ICOTA. JIy4rmiett npu3HaHa cucteMa Ziplog™
HOPBEXKCKOI KoMITaHUU Ziebel. @uHanucramu
3rana KoHKypca 2010 roga TakKe CTaaiu KOMIIAHUU
Baker Hughes, NOV Downhole u Halliburton.
IIpeagaraeM HAIIUM YUTATEISAM KPATKOE OITUCAHUE
MNPEACTABIEHHBIX THHOBALIMOHHBIX PEMIEHUN.

KOMMAKTHbI U3MEPUTEJIbHbBIN
KABEJb A1 KAPOTAXA

IIpu6bop ZipLog, CO3AAHHBIN COBMECTHO
KOMITAHUAMU Ziebel u Sensornet, SBIsI€TCS
JOCTUKEHHUEM B OOJIACTU TEXHOJIOTUH 10O
Pa3pabOTKE IIACTOB HA CTAPBIX MECTOPOXKACHUAX
U MECTOPOXKAECHHUAX CO CJIOKHOM CTPYKTYPOH, TAK
K4K Ka6€JIb CaM IO CEOE ABIAECTCA NATYUKOM JIJIS
U3MEPECHUMN.

OnTOBOJIOKOHHBIIN CEHCOP BCTPOEH B
HAMATBIBAEMYIO CAMOPACIPAMIISIONIYIOCS
KOMIO3UTHYIO IMITAHTY, KOTOPAs OITYCKAETCA B CTBOJ
CKBaKMHBI JIJISL OCYIIECTBIECHUA KAPOTAKHBIX PA0OT,
MHOJO6HO TOMY, KAK 3TO JIEJIAETCS IPHU IOMOIIHU
KONTIOOHHTA. [TOCIe JOCTUKEHN 32JAHHOM ITTyOHHBI
(6€3 NCIOMB30BAHMA CKBAXKUHHOT'O YCTPOUCTBA
JUIA TIO3ULIMOHUPOBAHUA) 1 3aKPETJIEHUS HA
HENU IPHUOOP MOXKET OCYIIECTBIATh MOHUTOPHUHT
MIPOU3BOAUTEBHOCTH UIIN IPUEMUCTOCTH
CKBa’KMHBI ITO BCEX JINTMHE U3MEPUTEIBHOTO KaOeIA
6€3 HEOOXOTMIMOCTH U3MEHSTD €T'0 ITOJIOKEHUE.

Tak KaK U3BMEPUTENbHBIN KA0€JIb KOMITAKTEH
M Y HETO OTCYTCTBYIOT JBAXKYIITUECS YACTH, OH
HE MOJIBEPKEH BUOPALTUAM U JPYTUM IIOMEXAM,
CIIOCOOGHBIM OKA3bIBATH BIUSHUE HA PE3YIBTATHI
BHYTPHCKBAXKMHHOI'O MOHUTOPUHTA. OH TaKXKe
CIIOCOGEH BBIAEPKUBATD BLICOKHE TEMIIEPATYPBL.
DTO NO3BOJAET MPOBOAUTD reO(PU3NIECKUE
HUCCJIEJOBAHUA B CKBAKUHAX, I7I€ IPUMEHEHNE
TPAJAUIUOHHBIX KA6€JIBbHBIX METOOB HEBO3MOXHO.
Kpome aToro, npubop NO3BOJISET IPOU3BOAUTH
BHYTPHCKBAKUHHBIE PAOOTHI B YCJIOBUAX
OIrPAHUYEHHOCTU BDEMEHU MOHTAXKA.

3amaTeHTOBAHHAA CUCTEMA, COCTOAIAS
M3 HA3EMHOI'O OOOPYAOBAHUSA U IITAHT U JIJIA
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Apux Boex, cmapuiuii cong;eace()amem, ICoTA (caesa),
epyuaem npemuio Puuapoy Hapxepy, 6uue-npe3dudenmy
Ziebel 6 Cegepnoii Amepuxe (cnpaéa)

Erick Boeke, Senior Co-Chaiman of ICOTA (left) bands the
award to Richard Parker VP North America Ziebel (right)

The Best Intervention
Technology 2010
Announced

The Intervention & Coiled Tubing Association
(ICoTA) has introduced the Annual Intervention
Technology Award, which recognizes outstanding
technical innovation or application of technology
for well intervention. Industry peers - all experienced
practitioners in the area of well intervention and coiled
tubing - announced the winner during the SPE/ICOTA
Coiled Tubing and Well Intervention Conference &
Exhibition in Houston in March. The Norway based-
company Ziebel has received this prestigious award
for its Ziplog™ tool. Other finalists included Baker
Hughes, NOV Downhole u Halliburton. We would like
to give our readers a brief description of the introduced
innovative solutions.



MIPOBEAEHUS KAPOTAXKA, JOCTATOYHO KOMITAKTHA, U €€
MOHTAK U BBOJ] B 9KCILTyaTAITUIO BO3MOXKEH HA YCThAX
CKBaKMH C OT'PAHHUYEHUSAMH IO BBICOTE.

Mogynb 415 yIPaBJI€HUs 1 MOHUTOPHUHI A
KOMMAHUM Ziebel KOHTPOIUPYET CUCTEMY
U COOUPAET JAHHBIE, TOCTYIAIOIINE OT
BHYTPHUCKBAXKUHHBIX TATYUKOB X HA3€EMHOTO
O60PYIOBAHUSL.

IMpu6b0p ZipLOg MOXKET UCMOIb30BATHCS JIJI
YCTPaHEHM S TPOOJIEM LIEJIOCTHOCTH CKBA’KHUHBI,
TAKUX KaK PA3JIMYHBIE YTEYKU U ONITUMHU3AI U
ras3nudra; pacpeneneHus NOTOKA UCXOAS U3
OpOMUIIA TEMIIEPATYP; PACIPEACIECHN S HATHETAHUS;
MOHMTOPHHI'A IEPETOKOB; KOHTPOJISA HAJ pabOTON
MHXXEKTOPHBIX U IPUTOKOBBIX KJIAITAHOB; KOHTPOJIA
NPOU3BOAUTEBHOCTA HATHETAHUSA APA.

B otnmnyune OT TPAAUIIMOHHBIX METOJIOB
MPOBEAEHHU KAPOTAXKA B SKCIUTYATALIMOHHBIX U
HATHETATENbHBIX CKBAKUHAX, HOBBII IPHUOOP HE
TpebyeT NEPEMENIEHHUA BJIOIb CTBOJIA CKBA’KHUHBI 1715
NPOBEAEHUA KAPOTAXKA PA3IMYHBIX 30H. TeM CaMbIM
€r'0 UCMOJIb30BAHUE MTO3BOAET U30€KATh TOJTUX
U CJIOXKHBIX IPOLEAYP, KOTOPBIE MOT'YT IPUBECTH K
HOTEPAM B IPOU3BOJAUTEIBHOCTH.

BEHTUIIMPYEMASA HAYBHAA CUCTEMA
A4 NMPOBEAEHNA TAMIMOHAXHbIX
PABOT U IMKBUOALUN CKBAXWH

IIpu NPpOBEACHUHU TAMIOHAKHBIX PA0OT U
JIMKBU/IAITUH CKBA’KMH BO3HUKAET ITPO6GIEMA
COZEPKAHUA IOCTOAHHBIX IIOTOKOB ITY3bIPBKOB B
CKBAKUHE, KOTOPBIC MEIIAIOT IPOBEACHUIO JTIIOOO0M
OIIEPALIUU 110 3AKYIIOPKE, UCIIOJIb3YIOLIEH LIEMEHT B
Ka4€eCTBE NMPOOKU.

Kommnanus Baker Hughes TpaiuinoHHO
UCTIONB3YET HATYBHOM SKCILJIYATAIIMOHHBIH
Har”HerareapHbll makep (OHIT) B kayecTse
TePMETU3UPOBAHHON OIPECCOBAHHOM 6a3bl, HA
KOTOPYIO MOXKET OBITh PA3MEIICHA IIEMEHTHAS
npoOKa. BO MHOTHX C/Iy4asiX 3TO MOJAXO/SIIECE
petieHue npobsiemMbl. OTHAKO ITY3bIPbKU MHOT/A
06x0asT DHIT 1 NPOCAYNBAIOTCS YEPES [IEMEHT,
06pa3yst MUKPO3430pbI MEXKTY OOCATHON
KOJIOHHOU U IEMEHTHOM MPOOKOH, YTO TTO3BOISIET
Ny3bIPBKAM I'a34 IIPOHUKATH B CKBAKHUHY JJAKE
OCJIE YCTAHOBKU 1IeMeHTA. CeruaaucTsl Baker
Hughes ycoBepIeHCTBOBAIN IPOLIECC U IPUIYMAIU
HOBBIN METO/I IIPEAOTBPAIEHUA TOTOKA ITy3bIPHKOB.
Bentunupyemas HaZ[yBHAA CUCTEMA COCTOUT U3
OHII (c mapoM, 3aKpEIUIEHHBIM Ha OIIOPE IO,
HUM), BEHTUJIALIMOHHOM TPYOBI 33JaHHOM JJINHEI,
pacnonoxeHHor Haa OHIT, 1 MEXaHUYECKOTO
Pa3bEAVUHNUTENA B BEDXHEN YACTH BCEN CUCTEMBI.

ITepBbIH ONBIT IPAKTUYECKOI'O IIPUMEHEHHU A
TEXHOJIOI'MU CBOJANTCA K caeayoomemy. [Tpu

JOCTHMKEHHH 33JaHHOM ITTyOUHBI HA AP B HAJ[yBHOM }

innovations

COMPACT SENSING TOOL FOR LOGGING

The ZipLog tool, developed jointly by Ziebel and
Sensornet, represents an advance for reservoir
management technology in declining and complex
fields since the cable itself is the sensing device.

The fiber optic sensor is incorporated into a spooled,
semi-rigid, self-straightening composite rod that is

Komnaxmnuoiii usmepumenshoiii kadens
onaKapomazyica

Compact sensing tool for logging

pushed into wellbores for logging much like coiled
tubing interventions. Once run to depth (without the
need for a wellbore "tractor") and "parked," the tool
can be monitored over the length of the sensing cable
for production and/or injection rate data without
repositioning.

Since the sensing cable is compact and has no moving
parts, it is immune to some of the vibrations and
interferences that can affect other wellbore monitors. It
also is able to withstand high temperatures. This allows
surveying in some wells where wireline is not possible
and it also enables limited rig-up interventions.

The proprietary surface system and logging rod
is compact enough that rig-up and deployment are
possible on wellheads with limited head room.

A Ziebel control and monitoring package operates
the system and collects real-time data from the surface
and downhole sensors.

With these characteristics, ZipLog can be used for
well integrity issues, flow allocation from temperature
profiling, injection allocation, cross-flow verification
and monitoring, inflow/injection valve operation,
steam flooding performance.

Unlike conventional production logging, the new
device does not require instruments to be moved up
and down the wellbore to log the different zones.
Therefore, it avoids time consuming and complex
procedures that can lead to lost production.

VENTED INFLATABLE SYSTEM
FOR PLUG AND ABANDON

Plugging and abandonment projects can be
challenging since wells may have constant streams of
bubbles that hinder any barrier operation that includes
the use of cement.
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MHHOBAIIMH

akepe 6bLIO IPUIIOXKEHO J1aBaeHue. [Tocse Toro

KA4K HaJJyBHOMH ITAKEP OBbLI YCTAHOBJIEH, ITy3bIPbKH

B CKBA>)KHHE CPazy e ucuesnn. OJHOBPEMEHHO
OBbLJIO 31MEYEHO, YTO CKBO3b PAOOUYIO KOJIOHHY Ha
MOBEPXHOCTb HAYAJI BBIXOUTD I'a3. 34T€M OblLIa
UCIIOJIb30BAHA KOJIOHHA JJI 3AJTUBKH [IEMEHTHOT'O
pacTBopa (Manast paboyasi KOJIOHHA) J1J15I TOT'O, YTOObI
MNPOUTH Yepe3 NEPBUYHYIO KOJIOHHY HA INTYOUHY
4yThb HUKE HA/TYBHOI'O ITakepa. CKBO3b MAYIO
KOJIOHHY H4 BEPXHIOIO 4acTb OHII 6b11 3aKa4aH
1eMeHT. Ero o6beM 6511 IPUOIU3UTENBHO PABEH
06'BEMY, KOTOPBII 3aHUMAIOT 15,24 M MEXKTPYOHOT'O
OPOCTPAHCTBA MEXKAY BHYTPEHHUM JUAMETPOM
06CaTHOM KOJIOHHBI, PABHBIM 660 MM, M BHEIITHUM
auamerpoM HKT (73 mMm). [ToKa IEMEHT 34CTHIBAJI,
BEHTWIAIIMOHHASA TPYOa ¥ pabodast KOJIOHHA

OBLIH OTKPBITEI U I'd3 BBIXOAWJI HA [IOBEPXHOCTD.

Tem caMBbIM IPEAOTBPAIIAIOCH €ETO CKOIJIEHUE

Huke OHIT 1 y3bIpbKU HE OKA3bIBAJIM BIUAHUA

Ha [IeMEHT. [TOCJIe TOro KaK IEMEHT MOJIHOCTBIO
34CTBUL, YyTYHHBIIN MOCT-IIPOOKA ObLI ONYIIEH YePE3
PabouyIO KOJIOHHY U YCTAHOBJIEH B BEHTUJIAITMOHHON
Tpy6e Hag OHII, 4TO MPUBENO K TEPMETHU3ALITUNA
CKBAXKUHBL

WHCTPYMEHT AJ14 3
KOJITKOBUHIOBbIX OMNEPALN

IMpu6bop Agitator komnanuu NOV Downhole
HEJIABHO YCTAHOBUJI HOBBIF MUPOBOU PEKOP/, IIPU
3ape3Ke 6OKOBOT'O CTBOJIA MAJIOTO IMAMETPA IPU
MOMOIIY KOJNTIOOUHTA. [IpUMEHEHNE HHCTPYMEHTA
Agitator NO3BOJINIIO JOCTHUYDb ITTYOUHBI 4315 M.

JIaHHBIF THCTPYMEHT CO3/1A€T JIETKHE UMITYJIbChI
JIaBJIEHH S, KOTOPBIE, KAK OBLIO YK€ JJOKA34HO,
MOMOTIaIOT IPOBOJUTD ONEPALIUH C TPUMEHEHUEM
KOJITIOOHMHTA B CKBA)KMHAX C OOJIBIIUM OTXOZOM OT
BEPTUKAJIH.

VHCTPYMEHT COYETAET B C€6€ KOPOTKUH
MOTOPHBIA OTCEK C OOBEMHBIM [IBUT'ATEJIEM, KOTOPBIH
NPUBOIUT B IEUCTBHUE BPAITAIONUHCS KIAIIAH.
POTOp MOTOPHOI'O OTCEKA KOJIEGIIET BEPXHIOIO
IUTACTUHY KJIATIAHA C HELIEHTPAIbHBIM OTBEPCTHEM,
KOTOPAA PACIOJIOKEHA HAJT HETIOJBUKHONU
IJIACTUHOM C LEHTPAJIbHBIM OTBEpCcTHEM. KOorma
JIBA OTBEPCTUSA COBMEIAIOTCS, OOIIEE TPOXOJHOE
CEYEHUE YBEINYMBAECTCA. [lasiee, 110 Mepe BPAIeHUA,
OTBEPCTHE B KOJIEOIIOMENCA IIIACTUHE YACTUIHO
MEPEKPBIBAET OTBEPCTUE B CTATUYHOU IIJIACTUHE,
4TO NPUBOAUT K YMEHBIIEHHIO IIPOXOAHOT'O
cedyeHus. M3MeHEHHE ITPOXOJHOIO CEYEHUA U
CO3/JA€T T€ CAMBIE UMITYJIbCHI JABJIEHUSA, KOTOPBIE

PACIIPOCTPAHAIOTCS B HAIIPABIECHUH OT HHCTPYMEHTA

JUIS IPEOJOJICHUS CTATUYECKOT'O TPEHUA O CTBOJI
CKBaKMHBL

KnpeumymecrBam Agitator™ OTHOCATCA
CYHIECTBEHHOE YJIYYIIEHUE YIIPABIECHUA
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IIpuoop Agitator
Agitator™ Tool

Baker Hughes has been traditionally using their
proven inflatable production injection packers (PIPs) as
a pressure-sealing base on which a cement plug could
be placed; in many cases, this was a suitable fix for the
problem. However, the gas bubbles would sometimes
find a way around the PIP and work their way through
the cement, creating microannuli that would allow
gas bubbles to pass through even after the cement was
set up. These bubbles would more than likely travel
through microscopic pits of fissures in the old casing.
Baker Hughes refined the process and came up with
anew method for stopping the flow of bubbles. This
system, called the vented PIP system, consisted of a PIP
(that had a ball on seat below it), a given length of vent
tubing above it, and a mechanical disconnect on top of
that.

The first experience of applying this technology
could be described as follows. Once at setting depth,
pressure was applied against the ball in the inflatable.
Once the inflatable was set, the bubbles in the well
stopped immediately. Simultaneously, a substantial flow
of gas was noticed through the work string at surface.
Then a grout string (small work string) was used to go
beside the primary work string to a depth just above
the inflated element. Cement was pumped through the
grout string on top of the PIP, at a volume that equaled
about 50 ft in the annulus between the 26-in. casing ID
and the OD of the 2-7/8-in. tubing. While this cement
cured, the vent tubing and work string were kept open,
venting the gas to surface, which prevented the buildup
of gas below the PIP and kept bubbles from affecting
the cement job. Once the cement had completely cured,
a cast iron bridge plug was run through the primary
work string and set in the vent tubing above the PIP.
This sealed off the well.

COILED TUBING TOOL

The NOV Downhole Coiled Tubing Agitator™ Tool
recently set a new world record for Slimhole

CTD Sidetrack. The addition of the CT Agitator to
the coil string made it possible to reach a total depth
of 14,157 feet.

The Agitator creates gentle pressure pulses that have
been proven to help you complete CT operations in
extended reach wells.

The Agitator comprises a short Positive Displacement




innovations

YCTPOHCTBAMHU NO3ULIMOHUPOBAHH S, COBMECTUMOCTD Motor section which powers a rotating valve. The rotor
C BHYTPUCKBAKUHHBIM HHCTPYMEHTOM, of the short motor section oscillates an upper valve
BO3MOKHOCTb UCTIOJIb30BAHMSI C PA3IMYHBIMHU plate with an off-centered hole above a static plate with
THUIIAMH JIOJIOT, 4 TAKXKE BBICOKAS 3(P(PEKTUBHOCTD, a central hole. As the two holes align, the total flow area
KOTOPAas BBIPAXKAETCSA B YBETUYEHHUHU CKOPOCTH increases. Then, as the rotation continues, it partially
OPOXOAKHU U YMEHBIIIEHNHU BDEMEHU HA restricts the static hole and decreases the flow area. The
nozuninonruposanue KHBK. changing flow area creates pressure pulses which travel
outward from the tool to break static friction with the
BHYTPUCKBAXXWNHHASA wellbore.
CUJTOBAS YCTAHOBKA Benefits include significantly improved directional
control, downhole tool compatibility, bit friendliness,

BHYTPUCKBa)KHMHHAA CUIOBAs YCTaHOBKA (DPU®) and efficiency that results in increased sliding ROP
komnanuu Halliburton U3 cepyun HHTEIEKTYAIbHBIX and reduced time lost in toolface orientation and
HHCTPYMEHTOB OOECNIEUNBAET HAJIE)KHOCTD working BHA.
U TAPAHTHUIO KAYE€CTBA IIPH YCTAHOBKE TAKOTO
CKBaKMHHOTO MHCTPYMEHTA, KAK MAKEPHI ¥ TPOOKH. DOWNHOLE POWER UNIT
CH10Bas YCTAHOBKA SABJISIETCS 6E30IIACHBIM,
HEB3PBIBOOIIACHBIM JIEKTPOMEXAHUYECKUM Halliburton’s Downhole Power Unit (DPU®)
HHCTPYMEHTOM, HO3BOJISIONUM PACHIUPUTD Intelligent series tool provides unsurpassed reliability
BO3MOXKHOCTH TPAJUITUOHHBIX BHYTPUCKBAXKUHHBIX and quality assurance in setting wellbore devices such
YCTPOMCTB. [eHepHPYyS MEMJIEHHYIO, TOYHO as plugs and packers. The DPU-I tool is a rig-safe, non-
KOHTPOJIMPYEMYIO JIMHEUHYIO CUJTy C OOPATHOM explosive electromechanical tool that is expanding
CBSI3BIO B PEAJIBHOM BDEMEHH, MHCTPYMEHT well intervention capabilities beyond the conventional
ONTUMH3UPYET YCTAHOBKY BHYTPUCKBAKMHHOI'O tools. By generating a slow, precisely controlled
060PYJOBAHUA U OOECTIEYNBAET MAKCHMAJIBHYIO linear force with real time feedback, the DPU-I tool
NPOU3BOAUTEIBHOCTD IPOLECCA 3AKAHYUBAHUA optimizes setting and ensures maximum performance
CKBaKMHBI 1K€ B HANOOJIEE HEJIPYKETIOOHBIX of a well completion even in the most hostile well
CKBAKMHHBIX YCJIOBUSX. environments.

IToazemMHoe 060PyIOBAHUE (IPOOKA, TAKEDP The subsurface device (plug, packer, etc.) is attached
U T.IL.) IPUCOETUHAETCA K yCTAHOBKE, KOTOPAs to the DPU-I tool, which can be
MOXET OBITh PA3MEIICHA HA 3JIEKTPOHHOM deployed on e-ling, slickline”,

KabeJie, BCTIOMOTATE/IbHOM Kabeie UIH Ha THOKOH
TpyoOe. IrHa X044, CUd, HEOOXOAUMAs 115
YCTAHOBKH, 4 TAKJKE 4ACTOTA, C KOTOPOH 3Ta
CHJIA IPUKJIA/IBIBAETCA B IPOLIECCE YCTAHOBKH,
OTOOPAKAIOTCSA B PEATTBHOM BPEMEHU C LIETIBIO
06€eCIIeYeHN sl Ka4eCcTBa onepanun. MeIJIEHHbIH,
KOHTPOJIMPYEMBINA XO/1 yCTAHOBKUA MAKCUMAJIBHO
YBEJINYHBAET FEPMETHU3AIINIO U AHKEPOBKY
CKBA’)KHHHOI'O MTHCTPYMEHTA, OCOOEHHO B
CKBA’)KHMHAX C CYPOBBIMH YCJIOBHUSIMU U OOJIBIITUMU
OTXOJJAMH OT BEPTUKAIH. [IpH JOCTHKEHNN
33JJAaHHOM CHJIBI YCTAHOBKA OTCOC/IUHSICTCS
OT CKBAKHHHOT'O MHCTPYMEHTA M1 MOXKET OBITh
MU3BJICUCHA N3 CKBA’KHHBL

KOHTPOJIB X0O/1a 1 BBICOKAsI CTEIICHD
JIMTHEHHOCTH CHJIBL, KOTOPYIO OGECIICYHBACT
ycTaHOBKa komitanuu Halliburton, o cyry,
CO3/1A€T AJITCPHATUBY TPAJAUITUOHHBIM METOAM
33QKAHYHUBAHMS, TAKUMH KaK KOJITIOOMHTOBBIN 1
METO/] C UCTIOIBb30BAHHEM COE/IMHEHHBIX TPyO. Ha
OypOBOM IVIOIA/IKE MHCTPYMEHT MOXET OBITh B
3aBUCUMOCTH OT TPEOOBAHUN BHYTPUCKBAKMHHBIX the tool can be easily adapted to
PabOT JIETKO AJAIITUPOBAH K MUHCTPYMEHTAM JJI51 set or retrieve devices based on

YCTAHOBKM M M3BJICYCHUA O60PYJOBAHNS. © Buympuckeancunnan intervention requirements. ©
cunoeasn ycmanoexKa
Downbole Power Unit

or coiled tubing”. The stroke
length, setting force, and the
rate at which the force is applied
during the setting operation,

are displayed in real time for
quality assurance purposes.

The slow, controlled setting
motion maximizes sealing

and anchoring of the wellbore
device especially in hostile

and high angle wells. When

the designated setting force

is achieved, the DPU-I tool
separates from the subsurface
device and can be retrieved from
the well.

The DPU-I tool’s motion
control and high linear force
provides an alternative to jointed
pipe or coiled tubing well
interventions. At the well site,
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KOH(EPEHIINHN U BICTABKU

B 2INOXY CMEHbI TTIOBAJIbHbBIX
SHEPTETUHECKIX OPUEHTUPOB

IN THE ERA OF GLOBAL ENERGY

ACCENTS SHIFT

BBICTABOYHBIN KOMIIJIEKC «DKCIIOLIEHTP» Ha

Kpacnoti [IpecHe B MOCKBE NIpuHUMAJI 13-10
MexayHapoaHyIo BeICTaBKY «Hedreras 2010». Oto
COOBITHE UMEET BCE OCHOBAHUS CYUTATHCS CAMBIM
MACHITA6HBIM B OTPAC/IN, KOTOPAS HATIOIHAET €1BA JIU HE
HOJIOBUHY (42%) OXOHOM yacTH O10/xeTa Poccum.

B HOCIENHION0 ACKAAY UIOHS LIeHTpaIbHbIN

«Hedreras 2010», kak u Ba roga Ha3aja «Hedreraz 2008»,

BIIEYATIISAJ PA3MEPAMHU (IKCIIO3UILTUOHHASA IUIOMAb
23 000 KB. M), YUCJIOM 3KCIIOHEHTOB (OK010 1000, n3
KOTOPBIX TTOPsizika 600 — OTeueCTBEHHbBIE KOMITAHHH),
KOJIMYECTBOM CTPAH-YIACTHMUI] (36). XoTs aBa rO/1A
HA432/] 3TU ITOKA34TEIN OBLIU €1II€ OCHOBATE/IBHEE:
3KCHO3ULMOHHAA riomaab 28 000 kB. M, 1048
3IKCHOHEHTOB, 40 cTpaH-yyacTHUL,. OYEBUHO, BCE
€NIE TIPOJOJDKAET CKA3BIBATHCA BIIMSIHHUE MUPOBOI'O
Kpusuca. Ho ecinu nnpouutoroguss «<MIOGE» npoxonuiia
O/ 3HAKOM IIPEOAOIEHUSI IKOHOMHUUECKUX IPOOIIEM,
M €70 BEJIMYECTBO KPHU3UC HE3PHUMO IVIABEHCTBOBAJI
H4 BCEX MEPOIPUATUAX, TO HA HBIHENITHEN BBICTABKE
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took place in the Central Convention Complex

Expocenter, Moscow, in the last decade of June.
The event has all the reasons to be considered the most
large-scale forum of the industry, which makes almost
a half (42%) of the Russian budget.

Aswell as Neftegaz 2008, this year's exhibition
impressed visitors with its scale (the display area is
23,000 square meters), number of exhibitors (1000
participants including 600 domestic companies)
and a large number of participating countries (36).
However, 2 years ago the figures were even more
impressive: 28 000 square meters, 1048 exhibitors and
40 participating countries. The industry seems to
be still influenced by the world recession. But while
MIOGE 2008 was seeking to overcome the economic
tribulations and His Majesty the Crisis was the grey
eminence staying behind all activities, a totally different
atmosphere reigned at the recent forum. The goal of
the demonstration was to work out feasible solutions

The 13t International Exhibition Neftegaz 2010



LJapujIa COBCEM JIpyras aTMocdepa. Llesnb cMoTpa 66112
C(POPMYIHUPOBAHA CIEAYIOMUM O6pasoM: «HaiiTu
KOHCTPYKTHUBHBIE DEIICHUS TPOO6IIEM HE(PTETA30BON
OTPACTH, IOKA3aTh HOBEHUIINE JJOCTHKCHHUS B O6JIACTH
JIOOBIYM U IEPEPAOOTKU HEPTU U Ta3a». biaro, pacrymue
IICHBI HA HCCI)TI) TIO3BOJIAIOT BHCAPATD 9TU JOCTUKCHUA:
IIPOU3BOANTD U 3AKYITATh MHHOBAIIMOHHOE OO0PY/IOBAHNE
U TIPUBJICKATH IPOTPECCHUBHBIE TEXHOJIOT UM

HasepHoe, HETUITHUM O6yJeT YKa3aTh OCHOBHBIE
TEMATUYECKUE PA3/IEIIbI BBICTABKH, [IOCKOJIBKY J1A5KE
IIPOCTOE NIEPEYUCICHUE CBUICTEIBCTBYET O MACIITA6€E
MEPONPUITUS:

¢ HedrerazonpoMaICaoBast I€OJOTUS U T'€O(PHU3UKA,

¢ CTpOUTEIBCTBO HEPTAHBIX U I'A30BbIX CKBAKUH;

¢ DKCIUIyaTalUs HEPTAHBIX U I'A30BbIX MECTOPOXK/ICHULT,

* MOpCKHE CTALITMOHAPHBIE IIAT(OPMBI, ITLVIABYYHE
OYPOBBIE YCTAHOBKU M O60OPYAOBAHUE IS PA3PAOOTKU
He(PTEra30BbIX MOPCKUX MECTOPOXKIAECHH;

* ABTOMAaTH3aIUs IPOLIECCOB JOOBIYH U MOATOTOBKH
He(PTH U I'a3a K TPAHCIIOPTUPOBKE;

* OXpaHa OKPYKAIOIIEN CPEADL,

¢ 3amuTa OT KOPPO3UU OOOPYAOBAHUS TPYOOIIPOBO/IOB;

» Crucrema 0€30IMACHOCTH Y IPOTUBOIIOXKAPHASA TEXHUKA;

¢ HOBbIE XUMUYECKUE PEATECHTHI, XUMHUUECKUE
MaTEPUAJIBI U XUMUYECKHE IPOLIECCH B HE(PTETA30BOM
IIPOMBIIIIJIEHHOCTH;

¢ COBpPEMEHHBIE TEXHOJOTUU U TEXHHUKH I'€OJIOITYECKUX
UCCIEJOBAHUI B HE(PTETA30BOM KOMILIIEKCE;

e HoBbl€ TEXHOJIIOTUU U OO0OPYIOBAHUE /11 JOOBIYHN
IIPUPOJHOTO I'a34, Er0 XPAHEHU S, TPAHCIIOPTUPOBKH,
epepaboOTKU U PpACIIPEIECICHUS,;

e CTpOUTENBCTBO OO'BEKTOB HEPTIHOM, 'A30BO, }

conferences and exhibitions

to the problems of O&G industry as well as showcase

the latest technological innovations for production and

refining industries. Fortunately, the growing oil prices

make it possible to put these innovations into practice:

manufacture and purchase state-of-the-art equipment

and take advantage of the most advanced technologies.
Probably, it would be relevant to mention the main

subjects of the exposition, as even a simple listing

testifies to a great scale of the event:

* Geology and Geophysics;

¢ Construction of Oil and Gas Wells;

 Oil and Gas Field Development;

* Offshore Fixed Drilling Platforms, Floating Drilling
Rigs and Equipment for Development of Offshore Oil
Fields,

¢ Automated Control Systems for Production and
Transportation of Oil and Gas;

» Environmental Monitoring;

» Corrosion Prevention Systems;

« Safety Systems and Fire Safety Equipment;

* New Chemical Reagents and Materials for Petroleum
Industry;

¢ Modern Technologies and Equipment for Geological
Research in the Energy Complex;

¢ New Technologies and Equipment for Natural Gas
Production, Its Storage, Transportation, Refining and
Distribution;

¢ Construction of Facilities for Oil, Gas, Refining and
Petrochemical Industries Including Construction of
Offshore Units;

» Modern Technologies and Tecniques in Refining and
Petrochemical Industries;
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HedTenepepadaThBAIOMEN U HEPTEXUMHUIECKOM
IIPOMBIIJIEHHOCTH, BKJIIOUASI CTPOUTENBCTBO MOPCKUX
COOPYIKCHUIT,

¢ COBpPEMEHHBIE TEXHOJIOTUU U TEXHUKHU JJI5
HedTenepepadboTKU U HEPTEXUMUH,

* Hay4HO-TEeXHUYECKAS TUTEPATYPA.

«Hedreras 2010» He OOOILIIN CBOMM NIPHUCYTCTBUEM
TAKHUE TUT'AHTBI HE(PTEra30BOIM IPOMBIIIEHHOCTH, KK
China Petroleum Technology and Development (Kurart),
Combit (IlIsenius), GEP (@panuus), Man Turbo (F'epmanus),
Mokveld Valves BV (Hugepnansr), Kanex Krohne
(Tepmanwus), Polish Oil and Gas Company (ITonbma), NOV
(CHIA), Siemens (Tepmanus), Wingas (I'epmanus) u gp.

BeIAEIAINCH CTEHBI POCCUHCKUX (DIATMAHOB OTPACIH:
HK «PocHe(pTB>, OAO JTasnpom», OAO Ja3npom HEPTh»,
«THK-BP» xonauHr , OAO «TatHedTh», AHK «bamuedTh»,
Ka3axcTaHCKoro ruranta AO HK «KagmyHauras».

Eme ogaa oco6eHHOCTh «Hedreraza 2010», Ha
KOTOPYIO )KYPHAJI «BpeMs KONTIOOHMHIa» OOPATUI OCOH0€E
BHUMAHHE — JJEMOHCTPAIUA KOITIOOMHT'OBBIX YCTAHOBOK
H4 OTKPBITOM IIOMAJKe. EC/IN B IPONIBIE TOABI, KAK
MPAaBUJIO, IPEICTABIIAIOCE OOOPYAOBAHHUE HECKOJIBKUX
MPOU3BOAUTENIEN, TO HA ATOT Pa3 JOMUHHUPOBAIN
komnanuu I'pynnet P OO0 «DduacepBuc»,

C3AO «Pugman» 1 gp. Ha 3TOT pa3 NPOU3BOAUTEND —
JIMJIEP POCCUUCKOTO PBIHKA HE(PTETA30CEPBUCHOTO
060PYIOBAHUS — TPOJAEMOHCTPUPOBAJI KONTIOOMHIOBBIE
ycraHoBku MK30T-60 xa maccu Terberg (Volvo) u MK30T
Ha maccu M3KT ¢ crucTeMOort HalpaBIeHHOro OypeHns,

4 TAKKE HACOCHYIO YCTAHOBKY /11 PAOOTHI

¢ xkonrrroouHrom H504.

B KauecTBE OHOT'O U3 30JI0TBIX CITIOHCOPOB BBICTABKH
BBICTYIIUIIO OAO «BypoBas KOMITaHUA «EBpa3us» —
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» Scientific and Technical Literature.

Neftegaz 2010 was attended by such giants of
Petroleum Industry as China Petroleum Technology
and Development (China), Combit (Sweden), GEP
(France), Man Turbo (Germany), Mokveld Valves BV
(the Netherlands), Kanex Krohne (Germany), Polish
Oil and Gas Company (Poland), NOV (the USA),
Siemens (Germany), Wingas (Germany), etc.

The booths of the flagships of the Russian industry
stood out as well: NK Rosneft, Gazprom, Gazprom
Neft, TNK-BP, Tatneft, Bashneft, Kazakhstan's giant
Kazmunaigaz.

Another interesting fact about Neftegaz 2010 that
Coiled Tubing Times paid its special attention to
was the open-air demonstration of coiled tubing
equipment. Unlike the previous years, when the
equipment of several manufacturers was exhibited,
this year the companies of FID Group dominated:
Fidservice, NOV Fidmash, etc. This time the leader
of the Russian market of oilfield service equipment
demonstrated CT units MKZOT-60 on chassis Terberg
(Volvo) and MK30T on chassis MZKT with a steering
drilling system as well as a pump unit designed to work
with CT N504.

One of the principal sponsors of the exhibition
is Eurasia Drilling Company, a major player in
the Russian service market as well as Integra,
Kogalymnefteprogtress, the leader of industrial
chemistry Zirax, Borovichi Firebrick Works, which
is well-known for the high quality of its proppants
and other recognized equipment producers —
Packer, Tenaris, Tegas, Grasis, Sibneftmash,

Akmash Holding etc.



KpyIHas HepTeCEPBUCHAA CTPYKTYypa Pocun. 13
YMCJIA 3aMETHBIX UTPOKOB HE(PTETA30CEPBUCHOTO
PBIHKA IPOSABUIN AKTUBHOCTD Tarxke 'K «MHTEerpa»,
OAO «KoranbIMHE(TENPOTPECC», TUEP
IIPOMBICJIOBOM XUMUU «3UPAKC», BOpOBUUYCKUH
KOMOWHAT OrHEYIOPOB, CAABAIINUICA KA4ECTBOM
BBIITYCKAEMBIX [IPONITAHTOB, U3BECTHBIC
npousBoguTenn 060pygosanusg OO0 HITD dTakep»,
Tenaris, OOO «Terac», 'pacucr, OAO «CrubHedTEMAIII,
OO0 «AKMAII-XOJIUHI U JP.

OIHAKO MEXYHAPOAHBIE CEPBHUCHBIE
xomnianuu «lmombepske», BJ Services, Halliburton,
Weatherford BEICTaBKy IPOUTHOPUPOBAIN U
MIPUYEM HE BIIEPBBIE. MIX HETPUCYTCTBUE HA
IJIABHOM OTPACIEBOM COOBITUU CTAHOBUTCH YKE
TEHAEHIINEN. BO3MOXHO, OCHOBHOI IIPUYNHON
TAKOT'O OTHOIIEHUSA ABJIAETCA HEJOCTATOUHAS
CTPYKTYPUPOBAHHOCTB MOJOOHBIX BBICTABOK: IIPU
MO3aUYHOM PACIOJIOXKEHUHN CTEHIOB KOMIIAHUI
Pa3IUYHOrO NPOMUIA B YETBIPEX OIPOMHBIX
MAaBUJIbOHAX U HA OTKPBITOM IIJIOM[AJIKE IOCETUTEIIIO
OBIBAE€T OYEHD CJIOKHO COPUEHTUPOBATHCA U
34 OTPAaHUYEHHOE BpEMS, JAJKE UMESA HA PYKAX
KAaTaJIOT BBICTABKH, IIOMACTD B HY’)KHYIO TOUKY.
«[JUCTAaHLIMA OIPOMHOTIO PAa3M€EPa», KAK F'OBAPHUBA
IpUOOETOBCKUI TOTKOBHUK CKa103y6, 3HAYUTEIBHO

A\ | AKMALL-XONQWHr

LUETeA QA BCE X MALLILH LA AME A RRASM0

MPOsSE0OM L1 MNPOOAEMN

LLEMiA

ANnA KONTOBEVIHMIOBEIX YCTAHOBOK

pas3paboTka

. JA3roToBneHvie

nocTaekKa

mnuanoe Nno ecein Poccuvn

610014, r. Knpoeg, yn. Txas 12/4
(8332) 50-00-00, 50-17-10, 70-28-143
e-mail: salesakmash.ru

www.akmash.ru

CHIKAET 3(PPEKTUBHOCTD PAOOTHI HA BBICTABKE U HE
CIIOCOOCTBYET YCTAHOBIEHUIO OKH/JA€EMOI'O YUCIA
OM3HEC-KOHTAKTOB. [TOXOXKE, 4TO BBICTABOYHBIE IPUBBIYKNA
HEPTEra30CEPBUCHBIX KOMIIAHUI CMEIAIOTCA B CTOPOHY
y4acTuA B 00JI€€ CIENATTN3UPOBAHHBIX MEPOIIPUATHAX,
HA KOTOPBIX COOUPAETCS AyAUTOPHUS, 3aUHTEPECOBAHHAA
B IIPOABHKEHNY MHHOBAIIMH U TEXHOJIOI'MI UMEHHO Ha
NPOMUIBHOM PBIHKE.

OHUM U3 KII04YEBBbIX COObITHH «Hedreraza 2010» crana
NPOXOAVBIIAA B PAMKAX BbICTABKU 1-a1 MexxyHapogHas
KOH(QEepEeHLIMS «DHEPreTudecKkas 3p@PEKTUBHOCTD U
SHEPreTUYECKAsA 6E30MACHOCTD YEPE3 MHHOBAITMOHHOE
paszsuTue — SHEPKOH 2010». Vxe TO, 9TO KOH(EPEHITUA
IIPOBOJINJIACH IIPU IIOJJEPKKE MUHaHEPTO PO,
TF'ocypapcreenHOM JyMmbl PO 1 rnos narpoHaTom Toproso-
IIPOMBIIJIEHHOM 1a1aThl PO, KAaK HEJIb35 JIy4Ile
CBUJIETEJILCTBYET OO YPOBHE MEPOIPUATHA. B KadecTse
1eJ1M KOH(PEPEHITUHN OBLIO 3a51BJICHO COAECUCTBUE
peanusanuu Kypca npasuTenbcTsa PO Ha cozpanme
MHHOBAITMOHHOM 6e3onacHoCcTH TOK Poccuu. O630pHBII
XApPAaKTEP MATEPHAJIA HE TTIO3BOJIAET HAM OCBETUTD
KOH(PEPEHIIHIO MTOJPOOHO, TO3TOMY OIPAHUYHMCA
HECKOJIbKUMMU APKHUMHU AKLIEHTAMU, JIEXKAIHUMHU B
TEMATUYECKOM I10JI€ HAIIET'O U3TAHU .

IpesugenTt Coro3a HEPTETra30NPOMBIIIIEHHUKOB
Poccuu I'ennaauii lIMaab OAHOM U3 BAXKHEUIITUX
TEHAECHIIMNA PA3BUTHA OTPACIN CYUTAET BBIXOJ| B
HOBBIE HE(DTEra30/J0OBIBAIONINE PETHOHBI: OCBOCHUE
Bankopckoro, TajakaHCKOro, BepXHEYOHCKOTO
MECTOPOXKAeHU. BocTouHas Cuoups — 6yayiiee
oTedyecTBeHHOro Hedrerasa. ITo muenuio I llImais,

However, international oilfield service companies
Schlumberger, B] Services, Halliburton and
Weatherford ignored the exhibition like they used
to do before. Their absence at the key industry event
has already become a tendency. Probably, the main
reason for such attitude is insufficient structuring of
the exhibitions. Multiprofile booths being scattered
around the 4 huge pavilions and in outdoor area
make it hard for a visitor to know his way around and
get to the right point during limited time even with
the exhibition catalogue in hands. "A distance too far",
like Griboyedov's colonel Skalozub used to say, brings
down the efficiency of the exhibition and does not
help to establish the expected number of business
contracts. The oil service companies seem to adhere
to more specialized events, which bring together an
audience interested in promotion of innovations and
technologies at narrower markets.

One of the key events of Neftegaz 2010 was the
First International Conference 'Energy Efficiency
and Securtity of Energy Supply through Innovation-
based Development" — ENERCON 2010'. The fact
that the conference was held under the aegis of the
Russian Chamber of Commerce and Industry and
supported by the Ministry of Energy and the State
Duma of the Russian Federation testifies to a high
level of the event. It was declared that the aim of the
conference was to assist the implementation of the
Russian Government's policy targeted at ensuring
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CETOAHS HEJIPA HYK/IAI0TCA B KOMIIEKCHOM
UCIIOJIB30BAHUU. U 3/1€Ch XOPOMINI TPUMEDP MOKA3BIBAET
koMnaHus «PUTIOK», yCIIENHO NPUMEHSIONAS LIEIBIA
P HOBBIX TEXHOJIOTUH ITPH OCBOEHHUH OA°KEHOBCKOI
CBUTBL OTPACIIb TAKXKE HYK/IA€TCSA B HOBBIX MEXAHU3MAX
B3aUMOJECHCTBUA HE(PTAHOTO OHM3HECA U TOCYAAPCTBA.

B gwacTHOCTH, HEOOXOAUMO 32JCHCTBOBATH MAJIBI
Hedrsaaon 6usHec. I [lIMans npearacT HaleJInuTh

€ro AKTUBHOCTb Ha 26 THICSY HBIHE ITPOCTANBAIONUX
CKBAXUH. [10 HaImeMy MHEHUIO, HEKPYITHBIE CEPBUCHBIE
KOMMAHWH TAKXE MOT'YT HANUTH CEOE MPUMEHEHUE HA
MHOIPHIIE BO3BPAIEHHUS B CTPOY IPOCTAUBAIONIINX
CKBAXKHH.

Jdupekrop MHcTHUTYTAa TpO6ieM HeE(PTH U Ta3a PAH
Anaronuil IMUTPUEBCKUI OIIPpEAE/IN pa3BuTue Poccun
HAa COBPEMEHHOM 3TAIIE KAK PECYPCHO-UHHOBAIIMOHHOE U
HOJPOOHO OCTAHOBUJICA HA BO3MOXKHOCTHU AKAJJEMHUYIECKON
HAYKH B JIEJIE€ NTOBBIIEHU SHEPIETUUECKON OE30ITACHOCTHA
CcTpaHbl. COBETHHK I'€HEPAIBHOIO IUPEKTOPA
OAO «3apybexuedTb>» Apkaini bokcepMaH HOCBATHII
CBOE BBICTYIUIEHUE PA3BUTHIO U BHEJPEHUIO COBPEMEHHBIX
METO/MIOB YBETMUEHUA HEPTEOTIAUN, KOTOPBIE OH CUUTAET
WHHOBALIMOHHON OCHOBOH POCCUIICKOM HE(PTEJOOBIUM.
IIpopexTop MI'Y um. M.B. JIoMOHOCOBA AleKCel XOXIOB
paccKa3as O HOBBIX ITOAXOAAX K MOAIOTOBKE KaJJPOB B
Hedrerazosom nenrpe MI'V. OTpaciib HyKAA€TCA HE
CTOJIBKO B Y3KUX, CKOJIBKO B MEK/TUCITUTIIMHAPHBIX
CHELNAJIUCTAX, IPOMIEANINX OOyYEHHE HA CTHIKE HAYK,

K IIPUMEDY, (PU3UKU — XUMUH — reoIoruu. Eme ogHa
06pa3oBaTeIbHAA TEHACHIIUA — HALIEJIEHHOCTD HA
KOHKPETHYIO TEMATHUKY, HA 3aKPETIJIEHHE ITOJTYYEHHBIX
3HAHWH B 3KCIIETUITNAX, HA YCUJIEHHE AKAEMUYECKOTO
06y4deHMs TPAKTUKOOPUEHTUPOBAHHBIM.

BbICOKMM HAKA/IOM MHTENIEKTYAIbHBIX CTPACTEN
OTINYAJCA U 8-11 POCCUCKUI HEPTEra30BBIN KOHI'PECC,
IIPOXOJUBIINH ITAPAJIIENBHO BeICTaBKE «Hedreras 2010».
B HeM npuHsI0 yyacTrue okono 1000 npepcraBuTesiei
POCCHUIICKOH U 3apyOEKHOM HEPTIHOM U I'A30BO
MIPOMBIIIJIEHHOCTH, OTPACJIEBBIX MUHUCTEPCTB 1 BEJIOMCTB,
He@TErazoBbIxX acconyanyii u3 40 crpas.

Jenerarel 00CYAHUIN COCTOSSHUE POCCUHMCKOTO
HE(PTETa30BOI0 KOMILIEKCA, SHEPIETUYECKYIO CTPATETUIO
Poccun 10 2020 roga, HOBbIE OU3HEC-CTPATETMH,
WHHOBAIJMOHHBIE TEXHOJIOI'UH B OTpacyin. Ocoboe
BHUMAaHUE ObLIO yJieJICHO napTHepCcTBY Poccuu u EC.
OHOT U3 KITIOYEBBIX B CBETE YCIIOKHEHUS OTHOIIEHUTH
Poccuu ¢ HekoTOphIMU cocessMu 1o CHI craia rema
«CeBEpHBII IOTOK: ITYTh K YCHJICHUIO SHEPT€ TUYECKOM
6€3011aCHOCTH EBpOnb».

CrenanbHOE IJIEHAPHOE 3ACENAHNE KOHI'PECCA OBLIIO
MOCBAINIECHO MOJIEPHU3AIINH HE(DTEra30BOM OTPACIN
Poccuu. Ha HeM BBICTYIIMIINA 3AMECTHUTEIb MUHUCTPA
sHepreTuku PO Cepreii Kyapamos, HA4aIbHUK
YIIPaBJICHUS S3HEPTO3(PPEKTUBHOCTHU U AJIBTEPHATUBHOMN
sHepreTuku OAO JIykomn» Bnagumup CraHes, JUPEKTOP
npoekTa OAO drasnpom HedTh> Hukonai Cepérvn u
JpyTrUe JOKIATINKHA.
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the innovative security of the Russian fuel and energy
complex. More details of the conference can not be
given in a review-like article. That is why let's specify
some of the most outstanding features that are related
to the theme of our journal.

The President of the Russian Union of Oil & Gas
Producers Gennadiy Shmal believes that one of the
most important trends in the industry development is
entry into new O&G producing regions: development
of Vankorsky, Talakansky and Verkhnechonsky oil
deposits. The Eastern Siberia is the future of the
domestic oil and gas industry. According to G. Shmal,
today the multiprupose appraoch is needed when
it comes to the use of resources. A good example is
demonstrated by RITEK, which successfully applies
a number of new technologies in development of
Bazhenovsky Formation. The industry requires new
mechanisms of interaction between oil business and
the government. For instance, it is necessary to get
the small oil business involved. Shmal suggests that
the smaller companies focus on 26,000 wells that
are currently shut-in. We think that medium service
companies could also take advantage of bringing the
idle wells back to life.

The Director of the Oil and Gas Institute at the
Russian Academy of Science Anatoly Dmitriyevsky
stated that currently Russia is living through resource-
innovative stage of development and dwelled upon
the importance of academic science in improving
national security of energy supply. The councilor
of the director general of Zarubezhneft
Arkadiy Bokserman made a speech about
development and introduction of modern methods
of enhancing oil recovery. He regards them as
an innovative basis of Russian oil production.

The deputy principal of Lomonosov Moscow

State University Aleksey Khokhlov told about

new approaches to training personnel applied at
MSU's O&G Center. The industry needs not just
functional specialists, but rather interdisciplinary
human resources trained to work at the intersection
of sciences, for instance chemistry and geology
physicists. Another educational tendency is a focus
on specific subjects, consolidation of acquired
knowledge by means of expeditions, strengthening
of academic education with practical knowledge.

The 8th Russian O&G Congress, held
simultaneously with Neftegaz 2010, was
characterized by high intensity of intellectual
emotions. It was attended by 1,000 representatives
of domestic and foreign oil and gas companies,
sectoral ministries and departments, oil and gas
associations from 40 states.

The delegates discussed the state of the Russian
O&G complex, the energy strategy of Russia untill
2020, new business strategies and innovative
technologies in the industry. A high priority was
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Juckyccus skcrepTos «HeTpaguiiMoOHHbIe MCTOYHUKHA
rasa B Poccuu 1 MUpe: TEXHOJIOTMU U ITIEPCIEKTUBBI»
IPOXO/INJIA TIPH 6OIBIIOM CTCYEHUH HE TOJIBKO
CHELHUATHCTOB HE(PTETA30BOM OTPACIIH, HO U XKYPHAIHUCTOB.
Eme 6bL: BeJIb TEMA CJIAHIIEBOT'O I'a32 OOCYXKJAETCS
IIOBCEMECTHO, [I03TOMY BCE 3AMHTEPECOBAHHbBIE CIIEIIUIIN
YCJIBIIIATh ABTOPUTETHBIE MHEHUS O «CJIAHIIEBOM MTAHAIIEE>.

DKCIIepTaMy BLICTYIHIM aKaJleMUK PAH
Anatonuii JIMUTPUEBCKUI, COBETHUK 3AMECTUTEIS
npeacenarens npasiaeHus OAO J'a3npom» Asekcen
MacTenaHoB, IUPEKTOP MO MEXKIYHAPOIHBIM IPOJAXKAM
UOP - A Honeywell Company Marikn @eTTUC, CTapIINI
aupektop IHS CERA Tefin I'ycTadcoH.

B nporiecce AUCKYCCHUU OBUIO OTMEYEHO, UTO
4EJIOBEYECTBO HBIHE NIEPEKUBAET MOXY CMEHEI
IVIOOAJIBHBIX SHEPTETUYECKUX OPUEHTUPOB. B iepros
2008-2009 rT. 6611 JOOBIT 81 MIpA Ky6. M ra3a (10 IPyruM
HUCTOYHUKAM, 69 Mipa Ky6. M). K 2020 roay mIaHupOBaIOCh
3aKpbITHE 10—15% NOTPEOHOCTU B SHEPIOPECYPCAX 32 CUET
CKMIKEHHOI'O ra3a. Ho 3T n1ansl, o BCEM BEPOATHOCTH,
OyayT IEPECMOTPEHBL. TOMY BUHOH — KAXKyIITUECS
Paay’KHBIMH EPCIIEKTUBBI JOOBIYM CIAHIIEBOT'O I'a34,
34I1aCbl KOTOPOT'O OIPOMHBI, B YACTHOCTH, B [1osb1ie.

Bb110 0COO0 NOAYEPKHYTO, YTO CIIAHIIEBBIH I'd3 SABJISIETCS
BCE K€ MECTHBIM BHU/IOM TOILJIMBA, U O IEPCIIEKTUBAX

€T'0 AKCIIOPTA ITIOKA TOBOPHUTH IPEXAeBpeMeHHO. Kpome
TOI'O, TEXHOJIOI'MH JOOBIYH CJIAHIIEBOT'O I'd34 JJOPOT'H,
MOCKOJIBKY OHH, KaK IIPABUJIO, BKJIIOYAIOT B €65 6ypeHue
TOPHU30HTAJIBHBIX CKBAXKUH WJIN IT'UJIPABINYCCKUN
Pas3pbIB IU1aCTA. Ha yTH K pa3BeiKe MECTOPOXKIECHUI
HOBOTI'O UICTOYHHKA SHEPIUU HYKHO IIPEOJIOJIETH CIIE

U [ICUXOJIOI'MYECKU I Oapbep: IPUBUTD CIIEIIUATIUCTAM
HOBOE IOHMMAHUE PE3EPBYAPd, U3 KOTOPOI'O MOKET OBITh
MOJIy4Y€EH I'a3. Beab pAaoBOMYy Ireosiory emie COBCEM HEJABHO

conferences and exhibitions
- \

- \

-

given to partnership between Russia and the EU.

In the context of complications of Russia's relations
with certain CIS neighbors, one of the key subjects
of discussion was "Nord Stream: a Way to Strenghten
Security of Energy Supply in Europe".

A special plenary session of the Congress was
dedicated to modernization of the Russian O&G
industry. It featured the speeches of the Russian
Deputy Minister of Energy Sergey Kudriashov, head
of the Department of Energy Efficiency and
Alternative Energy at Lukoil Vladimir Stanev, director
of the project "Gazprom Neft" Nikolai Seregin and
other speakers.

Expert discussion "Unconventional Sources of Gas
in Russia and the World" enjoyed a large number of
participants, and not only oil and gas specialists but
also journalists. It is not surprising given that the
issue of shale gas is being talked about everywhere.
That is why all those interested tried to jump
on the chance to hear the expert opinion about
'the shale panacea’

The expert panel consisted of Anatoly Dmitriyevski,
member of the Russian Academy of Science, Alexey
Mastepanov, councilor of the deputy chairperson of
Gazprom, Michael E. Fettis, Global Sales Director-Gas
Processing, UOP — A Honeywell Company, Thane
Gustafson, Senior Director, IHS CERA.

The participants of the discussion noted that
humanity has entered an era of shift in global energy
accents. 81 billion cubic meters of gas were produced
in 2008-2009 (69 billion cubic meters, according to
other sources). It has bees been planned that 10—15%
of the demand in energy resources would have have
been satisfied at the cost of liquefied gas by 2020. But }

Ne 4—5 (033) Centa6ps / September 2010 83



U B I'OJIOBY HE MOIJIO IPHUHITH, UTO I'a3 HY>KHO
HUCKATBh B... ITIUHE!

Tak 94TO B OLIEHKE CTPATETUYECKUX NTEPCIIEKTUB HOBOT'O
UCTOYHUKA SHEPTHUU SKCMIEPTHI TIOKA OCTOPOXKHBL YTO XKe
KACAE€TCA TAKTUYECKUX MOMEHTOB, TO CJIUIIIKOM MHOT'O
(PaAKTOPOB IOJIZKHO COUTHUCH, YTOOBI I0OBIYA CJIAHIIEBOI'O
rasa CTajia BbII'OJHOU. B KauecTse NpuMepa NPUBOANIIC
610k6acTep «HeanbHbINA IITOPM», TJIC UICATIBHO-
Pa3pyLIUTEIbHBIM IITOPM CJEJIAJIO, KAK BBl TIOMHUTE,
COBIIAJIEHNE MHOKECTBA OOCTOATENBCTB.

CIIaHIEBBIN I'd3 — IIPUTYA BO A3BILEX, HO K
NEPCHEKTUBHBIM HETPAANUITUOHHBIM UCTOYHUKAM
YIJIEBOJOPOJOB CHELIUAIUCTBI CETOAHS OTHOCSAT TAKXKE
HEPTEHOCHBIE IECKU, OUTYMBI, TA30TUPATHL, METAH
YI'OJIBHBIX IIJIACTOB, I'a3 OOJIBIINX ITTyOHH, I'd3 IIJIACTOBBIX
BO[L...

I'a3, mOy49aeMbIi IPU JETa3aUH YTOJIBHBIX
MECTOPOXKIAEHUM (TI/IACTOB, ITIOA3EMHDIX IIPOCTPAHCTB,
IIAXT), HEOOXOAMMO OTKAYUBATD B LIEJIAX 6€30MACHOCTH.
[Tocne psifia TPAru4eCKUX COOBITUH, TPOU3ONIICAIINX
HA MIAXTAX, HOATOTOBJIEH 3AKOHOIIPOEKT 00
00A3aTEIBHON AETA3A1IUHU IIAXT IePe]] Pa3pabOTKOI.

Ero ocymiecTsineHne noTpedyeT HOBBIX TEXHOJIOT .
BecpMa 3(pPEKTUBHBIM MOMKET OKA3aThCS JJIs1 3TUX
11€JIEH IPUMEHEHHE KOJITIOOMHT'A. OTKAYaHHBIN I'a3,

KaK U IPyT'He «<HETPAJULMOHHbBIE> I'a3bl (CJIAHLIEBBIH,
MOMYTHBIN HEPTAHOI), MOKHO C IIOMOIIIBIO MEMOPAHHBIX
TEXHOJIOTUI OUMIIATD, 4 3ATEM UCIIOJIb30BATh B KAYECTBE
3HEPTOHOCUTEIA.

Bropoit u TpeTunii JHU KOHI'PECCa ObLIU OO'bSIBIIEHBI
COOTBETCTBEHHO JJlHEM HepTU U [THEM ra3a. OCHOBHBIMU
TeMaMu JIHS HE(PTU CTAJIN HEOOXOIUMOCTD YBEJIUYEHU S
WHBECTUIIUI B T€OJIOTOPA3BEAKY U INIYOOKYIO ITEPEPAOOTKY
He(TH, UHHOBALIMOHHBIE TEXHOJIOTUH HEPTELOOBIYUH,
HedrenepepadboTKU U HeprecepBrca. Brulie-npe3nieHT
OAO «PocHedTH> Muxani CTaBCKUH, PACCKA3bIBAS
06 OIIBITE OCBOEHUSA BAHKOPCKOIO MECTOPOXKEHHH,
PacCIoNIOKEHHOIO Ha ceBepe KpacHOAPCKOro Kpad,
OTMETHIJL, YTO 6J1arOaps TPUMEHEHHIO HOBBIX
TEXHOJIOTU, B YACTHOCTU TOPHU3OHTAJIBHOI'O OYPEHMUS,
YAJIOCh JOCTUYb IPUPOCTA 3AM1ACOB HEPTH HA OAHY
PAa3BEIOYHYIO CKBAXKHUHY B 30 pa3 BBIIIE CPEJHETO
1o Poccum u B 15 pa3s Bolle cpegHEro B Mmupe. s
nH(poOpManuu: OypeHUe rOPpU30HTAIBHON CKBAKHUHBI
OBXONTCA IPUMEPHO B 2,5 Pa3a JOPOXKE, YEM
BEPTUKATBHOH, a4 Ie6UT BO3PACTAET B CPEAHEM B 5 Pas.

HavaipHUK yIIPaBIeHHUS 110 HEPOTIOIB30BAHUIO
OAO «CypryrHedreras» Hagexpaa Cepreesa
MIOZIPOHHO MPOAHATIM3UPOBAJIA TPUMEHEHHE METO/IOB
UHTEHCU(PUKAIIAN CEPBUCHBIMU ITOJIPA3AEICHUSAMU,
KOTOPBIE, KAK N3BECTHO, ABJISIETCS YACThIO KOMIIAHHH.
TTOCKOIBKY MECTOPOXK/IECHHU S, BBOIUMBIE B SKCIIJTyATAITUIO
B ITOCJIE/THUE T'O/IB, IO OOBIIEI YACTHU SIBJISIIOTCS
HU3KONPOAYKTUBHBIMHU U O0IAJAI0T CJIOKHBIM COCTABOM,
«CyprytrHe@Teras» akTHBHO IIPUMEHSAET METO/IbI
CIEIMAJIBHOT'O BO3/ICHCTBUS HA TUIACT, B YACTHOCTH,
3a4KaYKY HE(PTEOTTATKHUBAIOMINX COCTABOB B CKBAKUHY,
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these plans are likely to be reconsidered. The rosy
prospects of producing shale gas, which had been
found in big amount in Poland, seem to be superficial.
It was stressed out that shale gas is a local type of fuel
and it is too early to talk about export of shale gas.
Besides, the technologies of shale gas production are
expensive due to the fact that they, as a rule, include
horizontal drilling and hydrofracturing.

A psychological barrier should also be broken on the
way to exploration of new energy sources. Specialists
should get a new understanding of the reservoir, from
which the gas can be obtained. It was not until quite
recently that a usual geologist would never be able to
think of searching gas in ... clay!

That is why the experts have been careful in
assessment of the new source of energy so far.

When it comes to the aspect of tactics, too many
factors should meet to make production of shale gas
profitable. An example of blockbuster "The Perfect
Storm" was mentioned. In the movie a coincidence
of many circumstances brought about an ideal
destructive storm.

The raved-about shale gas is not alone on the list
of promising unconventional hydrocarbon sources
asitalso includes: tar stands, bitumens, gas hydrates,
coalbed methane, deep gas, formation water gas...

For security reasons it is necessary to pump the
gas produced during degassing of coal deposits
(formations, underground surfaces, shafts). A
bill on compulsory degassing of shafts before
development was drafted after a number of tragic
events in the shafts. Its implementation will require
new technologies. The coiled tubing may turn
out to be very effective in this respect. As well as
other unconventional gases (shale, associated, oil),
the pumped gas can be purified using membrane
technology and then used as an energy carrier.

The second and the third days of the Congress
were proclaimed Oil Day and Gas Day respectively.
The main issue of the Oil day was the need in more
investment to exploration and deeper conversion,
innovative technologies of production, refining and
service. While sharing the experience of developing
Vankorsky Field located in the north of Krasnoyarsk
Region, Mikhail Stavsky, Vice President of Rosneft
stressed out that application of new technologies
including horizontal drilling prompted the rise of oil
reserves per one pioneer well 30 times higher than
the average Russian level and 15 times higher than
the global average. For reference: drilling a horizontal
well is 2.5 times more expensive than a vertical well
with the debit growing 5 times on a par.

The head of the Department on Subsurface
Resource Management at Surgutneftegaz Nadezhda
Sergeyeva provided a detailed analysis of
intensification methods practiced by the company's
service subdivisions. Since the fields that came on



OypeHME FTOPU3OHTAIBHBIX CKBAXKHH U 33PE3KY
OOKOBBIX CTBOJIOB.

OpHa U3 CEKIINI KOHT'PECCA HA3bIBAIACh «Hedrecepsuc u
oypenue. TeEXHONMOrUM pa3pabOoTKU, JOOBIYU U OBBIIICHUS
HEPTEOTAAYHN IIACTA>. [IOKIIA]] UCTIOTHUTEIBHOIO
punie-npesuaeHTa OO0 «HpioTek CepBucus» Banepus
Beccensa ocBeTHI COBPEMEHHBIE TEHACHIIUU PA3BUTHA
HeTECEPBUCOB B POCCHH, B UUCIIE KOTOPBIX JOKIATINK
BBIJIE/IWJI UHTEIPUPOBAHHOE YIIPABIECHUE IPOEKTAMHU
(6ypenuem u KPC) 1 HOCTaBKYy BBICOKOTEXHOJIOTUYHOI'O
060pyIOBAHUS (IIPEK/IE BCETO, 100T, B3/1, makepos,
JIOBUJIbHOI'O MHCTPYMEHTA M CUCTEM JIJIA 3APE3KU
BTOPBIX CTBOJIOB).

B nmosne Hamem TeMaTUKU JIEKUT TAKXKE JTOKIAT
aupekropa MucturyTa xumun HeTu CUOUPCKOTO
otaenenus PAH JTio60BU AnTYHUHON «KOMILJIEKCHBIE
TEXHOJIOTUH 3AJIEKEN BBICOKOBSIZKUX HepTew». [Ipodeccop
HOAPOOHO OCTAHOBIJIACH HA METOE MTAPOTEIIOBOT'O
BO3ACHCTBUSA HA 3AJIEKD ITyTEM CTALJMOHAPHOM MJIN
LUKIMYECKOU 3aKAYKU I1APaA U CO3JAHHBIX B €I'0 PAMKAX
JIBYX TEXHOJIOTUAX PETYTUPOBAHUA (PUIBTPAITUOHHBIX
IIOTOKOB IIPU IAPOTEIJIOBOM BO3AEUCTBUN
TEPMOTPOIIHBIMH I'eJIE00PAZYIOMNUMH CUCTEMAMMU:
MOJIMMEPHBIMH — HA OCHOBE 3(PHUPOB LIEJUTIONO3bI U
HEOPraHUYECKUMU CUCTEMAMU: COJIb AJTIOMHUHUS —
Kap6aMus — BOJA, 4 TAKXKE HA TEXHOJIOIMH YEPEIYIOMIETOC
MaPOTETJIOBOI'O U (PU3UKO-XMMHUYECKOT'O BO3AECHCTBUA
HEPTEBBITECHAIONUMU KOMIIO3ULTUAMU HA 3AJIEKH
BBICOKOBSI3KOH HE(PTH.

MeHeKep JenapTaMeHTa UHTETPUPOBAHHOTIO
npoekTupoBaHus OO0 «TIOMEHCKUN HEPTAHOU
HAY4YHBIN LHEHTP» XaIUM My3UIIOB IOCBATHUII CBOE
BBICTYIUIEHHE TEXHOJIOIMU AKYCTUYECKOT'O BO3AECHCTBUA
Ha HeTAHBIE I1ACTHL [IpH BO3IEHCTBHUH YABTPA3BYKOM
Ha CKBA)KMHHYIO JKMJKOCTb IIPOUCXOANT AKyCTUIECKAS
Jlera3anus 1 BI3KOCTb CHUkaeTcst. HT1 «aTpodusnka»
Pa3paboTa I 3THUX LIEJIEH AKYCTUYECKOE YCTPOHCTBO,
YCTAHABJINBAEMOE HA YCTHE CKBAXKUHBL [ [pOrHO3UPYEMBIN

OT BHE/IPEHUS YCTPOHCTBA IPUPOCT HEPTU COCTABIACT 10%.

[TaTUIHEBHBIN (DOPYM 3ABEPIINJICS. BpICTABKA 1
KOHI'PECC OCTABUJIM OLYLICHUE ITPA3/JHUKA: CTOJIBKO
OBLJIO B 3TH JJHU BCTPEY, OOCYK/ICHUH, 3HAKOMCTB, CTOJIBKO
BOIIPOCOB YZ4AJIOCh PEIINTD, HO €IIIE OOJIBIIE — [IOCTABUTD.
ITogBOAUTE UTOI'M B IU(PPAX — HEGIATOJAPHOE JICIIO,
ITIOCKOJIBKY LIEHHOCTb ITIOJJOOHBIX MEPOIIPUSTUH JIEXKUT HE
B c(pepe a6COMOTHBIX BEIUYUH. [1a, TAKHE MACIITAOHbIE
BBICTABKHM OTCYUTBIBAIOT BPEMSI, TPUTTIAIIAS YIACTHUKOB
«CBEPUTD YAChI» U ONIPEICINTD HAIPABJICHUSA JBIKCHUIL
Ho ropaszo BakHee TO, YTO OHU ITO3BOJIAIOT OKUHYTh
B3IVISL/IOM IIMPOKYIO TAHOPAMY Pa3BUTHS OTPACTH U
HAa BECh OJIMPKAMIITN I'OZI, — 10 CIEAYIOIEH BBICTABKY —
3aII€YATIIETD B IIAMSITU CTOI-KaP. 32 TOJ OTPACIb, U B HEH
HE(PTEra30CePBIC, IPOIBUHETC BIiepe/. Y BEKTOP 3TOro
JIBUDKEHM S, KaK BBIITYIIIEHHAS CTPEJIA, HAIEJIEH B CTOPOHY
UHHOBAIUN.

Tanuaa AXOHTOBA, <BpeMs KOJITIOOHHIA»

stream during the last few years have low productivity
and complicated structure, Surgutneftegaz actively
applies the methods of special bed stimulation,

such as injection of oil-repellent compositions into
formation, drilling horizontal wells and sidetracking.

One of the sections of the Congress was called "Oil
Service and Drilling. Technologies of Development,
Production and Enhanced Oil Recovery". The report
of the executive vice-president of NewTech Services
Valery Bessel highlighted modern tendencies in
the Russian oilfield service: integrated project
management (drilling and workover), supplies of
high-tech equipment (in the first place, bits, DDMs,
packers, fishing instruments and sidetracking
systems).

We also got extremely interested in the report of the
director of the Institute of Oil Chemistry at Siberian
department of the Russian Academy of Science Lubov
Altunina "Complex Technologies of High-Viscosity
Oil Deposits". The professor provided a detailed
description of the method of steam-heat treatment
with stationery and cyclic steam injection and 2
related technologies of filtering streams regulation
during steam-heat treatment with thermotropic
gel-forming systems: polymeric system, based on
cellulose ester, inorganic systems with aluminum salt
and water, and technology of alternated steam-heat
and physical-chemical treatment of high-viscosity oil
deposits with oil-repellent compositions.

Khalim Muzipov, manager of Integrated Design
Department at Tyumen Oil Science Center delivered
a speech about technology of acoustic treatment on
oil reservoirs. The ultrasonic impact on oil well fluid
results in acoustic degassing and lowered viscosity.
The Research and Development Center Introfizika
has designed an acoustic device set on the wellhead
to this end. The incremental produced oil volume
brought about by the device is estimated
to reach 10%.

A 5-day-long forum is over. The Exhibition and
the Congress left an impression of a holiday. There
were so many meetings, discussions and contacts
during these days. So many answers were given and,
yet, even more questions were asked. Summing up
results in figures is a lowly employment, since the true
value of such events is beyond the field of absolute
magnitudes. Such large-scale exhibitions count
the time, inviting the participants to "synchronize
watches" and determine direction. But it is more
important that they allow ranging eyes round a vast
panorama of the industry development and lodge a
still picture till another exhibition next year. During
the year the industry, including oil service, will move
forward. Like an arrow, the vector of this movement
is aimed at innovations. ©

Galina YAKHONTOVA, Coiled Tubing Times
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KOH(PEPEHITNHN U BBICTABKU

INEPETHUH KPAX
HE®TEIIPOMBICJIOBOI

XUMHNUA

THE FOREFRONT
OF OIL-FIELD

CHEMISTRY

€CHOM HbIHENTHErO rojja PTY nedtu u rasza

nM. V.M. Ty6K1HA OTy9HJI CTATYC

HAIIHOHAJIBHOT'O UCCJIEIOBATEIBCKOT'O
YHHUBEPCUTETA — YUEOHOTO 3aBENCHUS, ITIE
LIEJIEHAIPABIECHHO U YCIIEITHO BEJETCS B PABHON CTENEHU
HAy4Has U O6PA30BATENbHASA IEATEIBbHOCTb.

I'yOKMHCKUU YHUBEPCUTET, KAK €TO JIACKOBO, TIO-
JPYKECKU HA3BIBAIOT BBINYCKHUKH, — BYy3 OPEH/IOBBIN. ErO
JUILIOM JA€T BO3MOKHOCTD IIUPOKOTO BEIOOPA MECTA
PabOTEI ¥ YCIEMTHOI'O KAPBEPHOI'O CTAPTA. ABTOPUTET
BY34 B OTPACIU NOAAEPKUBAECTCSA U TEM, UYTO €I'O OKOHYIIIH
MHOTUE HBIHE BEICOKOIIOCTABJIEHHBIE PYKOBOAUTEN
He@TEra30BoM OTpaciau Poccun. B yHUBEPCUTET UM.

WM. I'yOK1HAa HEU3MEHHO BBICOKMH KOHKYPC, YTO
MO3BOJAET OTOOPATH JIYUIINUX 40U TYPHUEHTOB, MHOI'HE
U3 KOTOPBIX YK€ Hd MJTAJIIIUX KyPCaX MOJKIIOYAIOTCA K
HAy4YHOU padoTe. 3[1eCh TPYAUTCS, O€3 IPEyBEINYCHUS,
3BE3/IHBIN IIPENOJABATENBCKO-TIPO(PECCOPCKUI COCTAB,
JUIS UCCIENOBAHUI U30UPAETCA CaMasd AKTyaIbHAasA
TEMATHKA, 2 O60PYZOBAHUE (K CJIOBY, HA TEXHUYECKOE
NEPEBOOPYKEHNE By3a IPABUTENBCTBOM P® BbIZI€IEHO 2
MJIPJL pyOJI€it) TO3BOAET BECTH KAK IPUKIAHBIE, TAK U
(PyHAAMEHTANBHBIE UCCIEAOBAHUSL.

DTOT YHUBEPCUTET ABUJICA IIEPBLIM OTPACIEBBIM
BY30M B CTPAHE: B 3TOM rofly 'yOKMHCKHI OTMEYAET CBOE
BOCbMUIECATHIETUE. OH CTAJI KODHEM I'€HEAJIOTUYECKOTI'O
JpEBA BCEX POCCUUCKUX HEPTErA30BBIX BY30B, KOTOPBIE
CETO[HA TOTOBAT CIELUAINCTOB B PAJIE PETHOHOB, IIPEXE
BCET'O TEX, I7I€ BeAETCs HepTe- U ra3oqo6eiya. Bepymuri
BY3 HE IIEPECTAET KOOPAUHUPOBATH UCCJIEJOBATENILCKYIO
MBICJIb OTPACJIH, Y€MY B HEMAJIOM CTENIEHN
CIOCOOCTBYIOT BCTPEYH CIIELIUAIUCTOB. TaK, KasK/ble
J1Ba rojja B yuusepcurere uM. .M. 'y6krHa cO6uparoTcs
IPpOGECCUOHANIBI HEPTENPOMBICIOBOM XUMHUH.

24-25 niona 2010 roga Becepoccurickas Hay9HO-
paKkTU4deCcKast KoHpepeHuus «HedrenpomeicioBas
XUMUA» IIPOBOAUIIACD YKE B IIATHIN pa3. Meponpuatue
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his spring Gubkin Russian State University of
Oil & Gas acquired the status of the National
Research University, a school renowned for
a goal-oriented and successful combination of both
educational and research activities.
Gubkin University, how the alumni call it,isa
branded university. Its graduates have a wide choice
of employment opportunities and a successful career
start. The reputation of the university in the industry is
supported by the fact that there are many top managers
of Russian O&G industry among its graduates. Entry to
Gubkin University is always highly competitive which
allows to choose the best applicants, many of whom
join the research activities from the first years
of their studies. It may be said without exaggeration
that the university has a brilliant faculty, who choose
the most relevant themes for research work. The
available equipment makes it possible to carry out both
applied and fundamental research projects. By the way,
the Russian government has allocated 2bn rubles for
technical readjustment of the school.
The university was one of the first sectoral
schools in the country. This year Gubkin University
turns 80. Since its foundation it has become the
root of the genealogical tree for all Russian O&G
educational institutions, now training specialists in
a number of regions, mainly those with active oil
and gas production. The leading university keeps on
coordinating the research ideas in the industry and
meetings of specialists significantly contribute to
cooperation. Every second year Gubkin University
brings together the professionals of oil-field chemistry.



ObL10 OCBAIEHO 80-neTuio PI'Y Hed Ty 1 raza um. .M.
I'y6xkurHa 1 50-1€THIO KaPeAPhl TEXHOIOIMU XUMHUUECKUX
BEIIECTB 11 HEPTSAHOM U IA30BOH IPOMBIIIIJIEHHOCTU
3TOrO YHUBEPCUTETA.

TpaguIMOHHO B KOH(PEPEHLINY IPUH AN YIACTUE
MOPEACTABUTENIN BEAYIINX POCCUHCKUX HAYYHBIX IIIKOJ
COOTBETCTBYIOMIETO MPOPUIIS: MOCKOBCKOU, Y(PUMCKOH,
KA433aHCKOM, a TAKXKE CIIELIUAIMUCTBI U3 PA3JTMYHBIX
perunoHoB Poccun u CHI. Iok1a/ibl ObLIIN Pa3/€/ICHBI HA
CJIEIVIONINE CEKIINU:

e PeareHTsl J1s1 OypEHUS, 3aKAHYUBAHUS U PEMOHTA
CKBAXKUH.

¢ PeareHTsl ¥ TEXHOJIOTUU UX IIPUMEHEHUS B IIPOLIECCAX
MOBBIIIEHUA HEPTEOTAAYU IIJIACTOB, UHTEHCU(PUKALTUU
JIOOBIYN HEPTU.

* [IpUMEHEHUE XUMHUUYECKHUX PEATEHTOB IIPU ITOATOTOBKE
HeTH K Tasza.

* Pa3zpaboTKa ¥ IPUMEHEHNUE COBPEMEHHBIX 3AIIIUTHBIX
MAaTEPUAJIOB U HTHTHOUTOPOB KOPPO3UH, CONEOTIIOKEHU
U NTaPAPUHOOTIOKEHUA 111 HEPTAHOI'O U FA30BOTO
060pYyIOBAHMSL.

¢ [IpuMeHEHHUE BOJOPACTBOPUMBIX ITOJTUMEPHBIX
MAaTEPUAJIOB U IOBEPXHOCTHO-AKTUBHBIX BEMIECTB B
IpPOIECCaX HEPTEra3000bIU .

* DKOJIOTUYECKHE ACMIEKTEI IPOU3BOJCTBA U IPUMEHEHU A
XUMHUYECKUX PEATEHTOB B HEPTAHOI U I'a30BOH
IIPOMBIIIIEHHOCTH.

OCTaHOBHMCS Ha HEKOTOPBIX JIOKJIA/IAX, TEMATHUKA
KOTOPBIX ONPEJEIEHHO JIEXKUT B [TOJIE MTHTEPECOB HAIIETO
JKYPHAJIA.

B.H.T'ycaxos, mpeacrasnasmmi OOO «PH YipaHUTTHHEDTD, }

s
=

conferences and exhibitions

The 5™ All-Russian Scientific and Practical
Conference was held on June 24-25, 2010. The event
was devoted to the 80th anniversary of Gubkin Russian
State University of Oil & Gas and 50th anniversary of
the Department of Chemical Agents for Oil and Gas
Industry.

Traditionally the conference was attended by
representatives of the leading Russian scientific
schools of the field: from Moscow, Ufa, Kazan as well
as specialists from various regions of Russia and FSU
countries. The reports were divided into the following
sections:

» Reagents for drilling, well completion and service.

* Reagents and technologies for their application in
production enhancement and oil well stimulation.

* Application of chemical reagents for oil and gas
treatment.

¢ Development and application of modern protective
material and inhibitors of corrosion, scale and
paraffin for oil and gas equipment.

* Application of water-soluble polymeric materials and
drilling detergents in production operations.

¢ Environmental aspects of production and
application of chemical reagents in petroleum
industry.

We are particularly interested in those reports whose
topics are certainly within the domain of our journal.

V.N. Gusakov, who represented RN UfaNIPIneft,
delivered a report "Absorption Control During Killing
Multiple-zone Wells with Hydraulic Fracturing in
Severe Thermobaric Conditions". He told thatin }
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KOH(PEPEHITNH U BBICTABKU

BBICTYTIWJI C OKJIAIOM
«KOHTPOJIB HOIVIOLECHN A
PU ITTyIIEHUNU
MHOT'OILITACTOBBIX
CKBaXUH C I'PIT B 2KeCTKUX
TEPMOOAPUIECKUX
yCaoBUAX». OH
paccKasan o TOM, 4YTO

B 2008 rony B OOO
«PH-IOranckuedreras»
OBLJIN UCTIBITAHBI

JIBE TEXHOJIOTUU
KOHTPOJIA HOIVIOMIEHU A

C UCTIOJIb30BAHUEM
ONOKHPYIOMIUX COCTABOB
rnymenus (BCI-MK)

HAa OCHOBE CYCIIEH3UH
MHUKPOKanbuTa. O6e
TEXHOJIOI'MH MO3BOJIAIOT
3PPEKTUBHO CHHUXKATD
HOIVIOIMIEHHE PACTBOPA
miymenys npu [TPC na
cxkBaxuHax ¢ I'PIT. B 2009
rojly 6pl1a pa3zpadoTaHa
U YCIIEIIHO MPOIILIA
WCITBITAHUSA EIE OJHA TEXHOJIOTI A KOHTPOJIA
noryiomenust — bCI-raaunT.

C OOJIBIIMM UHTEPECOM KOJUIETAMHU ObLI
npocaymat gokaag AL TesinHa, TOXe IPeICTaBUTEIS
00O «PH-YpaHUITNHeDTH>, «PUIUIECKOE
MOJETUPOBAHNE KATTUJIIAPHOM IPOIIUTKU B
YCIIOBUAX (PU3NKO-XUMHUYECKOT'O IIUKJIUYECKOTI'O
33aBOJIHEHUS», B KOTOPOM OBbLIM IIPUBEIEHBI
PE3YABTATHI (PU3UYECKOI'O MOJETUPOBAHUSA I10
XUMHUYECKOMY YCHJIEHUIO KATTHUJIIAPHOM IIPOITUTKHA
U LIUKJIMYECKOTO BO3IEUCTBUA HA HATYPHBIX KEPHAX,
MOKA3bIBAIOIINE ITPUHITUIINAIBHYIO BO3MOXHOCTD
yBEIUYECHUS 3(PHEKTUBHOCTU HECTALTMOHAPHOI'O
34BOJTHEHUSL.

T.D. HurMaryJuiyiH, TakxKe IPUHAIICKAITINA K
Y(PUMCKOI HAyYHOH IKOJIE, ITOJIC/INIICS HOBBIMH
NOAXOAAMU K IIPoBeaeHNIO PUP 110 OTK/IIOYEHNIO
OOBOJJHEHHBIX HHTEPBAJIOB I1ACTa. B pokyce
JIOKJIaJ1a — IIPOBEJEHUE U30IAIIMOHHBIX PA6OT
MO CHUKEHUIO MOy THO TO6BIBAEMOU BOJbI HA
MECTOPOXIECHUAX, BCTYIIUBIIUX B IIOCJIEIHIOIO
CTAJIUIO PA3PAbOTKM. JJ1 IMKBUJAIIUN 3aKOJIOHHOM
LUPKYIALMA )KAJIKOCTH 6bLIIA TIPEJIOKEHA
TEXHOJIOI'MA COBMECTHOT'O IIPUMEHEHUA LIEMEHTHOT'O
pPacTBOPA ¥ CHHTETUYECKOU CMOJIBI 6€3 PA3e/IEeHUA
HUX OTOPOYEK 6y(HEPHOU KUJKOCTBIO. JJOBOIBHO
IMPOKOE IIPUMEHEHME ITPU IpoBeaeHnuu PP
MOJIYYMJI CUJIMKAT HATPpUA. HO IprMeHeHne JaHHOTI'O
MaTepHaJId OIPAHUYUBACTCA XKUJIKOU TOBAPHOMN
(popMOI MaTEPHAJIA U CJIOKHOCTBIO PET'YIIUPOBAHU S
BpPEMEHU O6PA30BAHMS TAMIIOHUPYIONIECH MACCHI.
V(pPUMCKUM HUCCIEH0BATEIIAM YIAJI0Ch IIPEOAOIETD
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2008 RN-Yuganskneftegaz used 2 technologies of
absorption control including blocking absorption
compositions (BAC- MC) on the basis of microcalcite
slurry. Both technologies allow effectively reducing
the killing fluid absorption during well service and
hydraulic fracturing. Another absorption control
technology (BAC — halite) was developed and
successfully tested in 2009.

The audience got extremely interested in the
report of A.G. Telin, another representative of RN
UfaNIPIneft. His study "Physical Modeling of the
Capillary Imbibition in the Conditions of Physical and
Chemical Cyclic Flooding" suggests a physical model
of chemical amplification of capillary imbibition and
cyclic impact on full-scale cores, demonstrating a
possibility to raise the efficiency of non-steady water
flooding.

T.E. Nigmatullin, who also belongs to Ufa scientific
school, shared new approaches to squeeze jobs related
to shutting down the watered formation intervals. The
report was focused on squeeze jobs, aimed at reducing
the amount of water produced at near-depleted wells.
In order to eliminate circulation of liquid in the casing
string annulus, a technology of joint application of
slurry and synthetic resin without dividing their banks
by flush fluid was suggested. Sodium silicate found a
wide application in squeeze jobs. But the use of this
material is limited by liquid commodity form and
challenges of timing the formation of tamp mass. Ufa
researchers managed to overcome these limitations.
The comprehensive solution envisages the use of
weak acid as a hardening agent and application of all



3TU OrpaHUYEHUS. KOMIIJIEKCHOE pENIeHNE
BKJIIOYAET UCIIOIB30BAHUE B KAYECTBE
OTBEPAUNTEIS CTAO0U KUCJIOTHI U IPUMEHEHUE
BCEX KOMIIOHCHTOB B CYXOU TAMITOHAKHOMN
dopme. TeEXHONMOTUS TPEAYCMATPUBAET
MIPUTOTOBJIEHUE KOMIIOHEHTOB KOMITO3ULINU
METOAOM PACTBOPEHMS B IIPECHOM BOJE
HOPOUIKOOOPA3HBIX PEATEHTOB, UX CMENIEHHUH HA
YCTbE CKBAXKUHBI U 3AKAYUBAHUU B IIACT.

C noxagoM «OnbIT U 3PPEKTUBHOCTD
MNPOBEAEHUS I'HIPABINYECKHUX U KUCTIOTHBIX
Pa3pBIBOB B KAPOOHATHBIX U TEPPUTEHHBIX
IIACTAX MECTOPOXAEHNN Peciybiinku benapych»
BBICTYIIUI A B. [IpabKuH, IPpEACTABIABIINI
benHUITHMHed T He(pTAHBIE MECTOPOXKAECHUSA
[TpUnATCKOro Nporu6a OTINYAIOTCS CIOKHBIMHA
Tr€OJIOTUYECKUMHU YCIIOBHUAMHU, IO3TOMY
onepanuu ['PIT IpOBOAUINCE, KAK IIPABUJIO,

HA INIYOOKOIOTI'PY’KEHHBIX KAPOOHATHBIX
KOJUIEKTOPAX C INIYOMHOU 3aJIETAHUS IO

4500 m. HInpOKOE BHEAPEHUE TEXHOIOT U

I'PTT u1 KT'PIT B Bentapycu 66110 Havato B 2007

TOAY MOCJIE MPUOOPETEHUA MOJIHOTO (PJIOTA

I'PIT nponssoacTBa C3AO «PuamMant», v 1o
cocrosaanio Ha 01.01.2010 661710 BHIIIOIHEHO

112 ckBaXMHO-ONEPALINI IO PA3JIMYHBIM
TEXHOJIOTIUAM. [IOCKOJIBKY OCHOBHBIE 32JIEKU
MECTOPOXKIEHUH NPECTABIEHBI KAPOOHATHBIMHU
KOJIJIEKTOPAMH, HAUOOJIEE PACIIPOCTPAHEHHON
TEXHOJIOI'MEN CTAJI KUCJIOTHBIN TUIPOPA3PHIB
nacToB. Crienuanucramy benHUTTWHETH OB110
Pa3paboTaHO NATh TEXHOJOrn4deckux cxem KI'PIT,
KOTOPBIE IIPUMEHSAIUCDH B 3aBUCHUMOCTH OT CBOUCTB
KOHKPETHOIO I1acTa. ['Ipumensancsa Takxe ['PI1 ¢
34KPEIJIEHUEM CO3/JaHHBIX TPEIINH IIPOIIIAHTOM,
MPUYEM KAK HA TEPPUTE€HHBIX KOJJIEKTOPAX
(ycnenrHoCTb padoT 87%), TAK M1 HAa KAPOOHATHBIX
(ycenrHoCTh paboT 75%).

b.H. MBanoB n3 Ka3zanckoro rocy1apCTBEHHOIO
TEXHOJIOI'MYECKOT'O YHUBEPCUTETA IIPEJCTABUI
JOKJIA] «OOMHOCTD (PU3UIECKUX U XUMUYECKUX
BOJIHOBBIX TEXHOJIOI'MH MHTEHCU(MDHUKALITUNA
IIPOLIECCOB JOOBIYHN U IOATI'OTOBKU HEPTU», B
KOTOPOM [IEJTAE€TCA BBIBOJ, YTO 3TH TEXHOJIOTUU
CTUMYJIALIAN U3BJICYEHUS U ITIOAIOTOBKU HEPTH,
HECMOTPA Ha BCE BHENTHEE PA3INYHE (MHOTAA
OI'POMHOE), OO'bEAMHEHBI HE TOIBKO OOITUM
(PYHKIIMOHAJIbHBIM HA3HAYEHHUEM, HO U OJTU3KUMU
MEXAHU3MAMU JEUCTBUSI HA HAHOYPOBHE. CEKPETHI

TEXHOJIOI'MU KOMITJICKCHOI'O UMITYJIbCHO-BOJTHOBOT'O

1 XMMHYECKOI'O BO3/ICHCTBUS HA IIJIACT PACKPBLI

B.A. Xonmckut (3AO «HTC-JInzaep»). DTa TEXHOIOT U

BKJIIOYAET B CE6SI TOATOTOBKY IJIACTA ITYTEM
HATIPABJICHHOI'O U3MEHEHUSI B HEM 2/ICOPOITMOHHOM
O6CTAHOBKH C TIOMOIIBIO KUCTOTHOM KOMIIO3HUIIUHT
C MMOBEPXHOCTHO-AKTUBHBIMU BEIICCTBAMH,
KOTOPAsi CIIEITUAJIBHO MOAOGUPACTCS JJIST KAXKJOTO

conferences and exhibitions

the components in a dry tamp form. The technology
involves preparation of the components of the
composition by dissolving reagent powder in fresh
water, its mixing at the well head and pumping into
the formation.

The report "Experience and Efficiency of Hydraulic
and Acid Fracturing in Carbonate and Terrigenous
Formations of the Fields of the Republic of Belarus",
was presented by A.B. Drabkin, representative of
BelNIPIneft. The oil fields of the Pripyat Depression are
characterized by complicated geological conditions.
That is why fracturing operations were usually
preformed there in deep-sunk carbonate basins with
stratification depth of 4,500 m. Wide application of
hydraulic and acid fracturing technologies started
in Belarus in 2007, after the purchase of a complete
formation hydraulic fleet manufactured by NOV
Fidmash. As of 01.01.10., 112 downhole operations
with various technologies had been performed. Since
the main field deposits include carbonate basins,
acid hydraulic fracturing became the most frequently
applied technology. The specialists of BeINIPIneft
has developed 5 technological schemes of acid frac
operations depending on specific properties of the
given formation. HF followed by filling the produced
fractures with proppant was applied as well, both in
terrigenous basins (operational efficiency — 87%) and
carbonate ones (operational efficiency — 75%).

B.N. Ivanov from Kazan State Technological
University presented a report "Similarities of Physical
and Chemical Wave Technologies of Oil Production
and Treatment Enhancement". He made a conclusion }
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KOH(PEPEHITNHN U BBICTABKU

OO'BEKTA B COOTBETCTBUH C T'€OJIOIO-TEXHUUYECKUMU
XAPAKTEPUCTUKAMU. 3ATEM IPOBOJAATCS
HU3KOYACTOTHBIE KOJIEOAHUS, YBETUYHUBAIOIIE
HOABUKHOCTB O6PA30BABIIUXCS 4ICOPOIIMOHHBIX
CJIOEB.

C pa0M JOKJIAA0B BEICTYIIHUIN U XO351€BA
KOH(PEPEHIIUHN — TIPEACTABUTENN MHCTUTYTA
OPOMBICTIOBOU XuMuu PI'Y He(pTu nrasa
uM. .M. T'yokuHa. JI.A. Maraiosa 0O3By4usia JJOKJIAJ
«DUNBTPATMOHHBIE UCCIETOBAHUS ITOIUCAXAPUTHON
JKUAKOCTU I1ymeHus CKBaxuH (IICXKT) B yC/IOBUAX,
mogenupyomux rpemuny I'PIT». ITCKI Ha BOTHOMI
WJIA BOAHO-COJIEBON OCHOBE MPECTABIIAIOT COO0I
reJIM Ha OCHOBE MOJU(PHUIITUPOBAHHBIX I'YapOB,
06121AF0ITHE HEBBICOKOM BA3KOCTbBIO 1 HU3KOH
(PUIBTPALTMOHHOU CIIOCOOHOCTBIO. 33 CYET
JO6ABIEHU CIIUBAIONINX ATE€HTOB MMOJIMCAXAPULHBIH
BOJIHBIN T'€JIb OOPA3YET EAUHYIO CHIUTYIO CTPYKTYDY,
3(pPEKTUBHO GIOKUPYIOIIYIO KPYITHBIE TOPBI U
TPEMMHBI IPH IIACTOBOM Temneparype 10 100 °C.
J17151 OLIEHKH BOCCTAHOBJIEHUA ITIPOBOJUMOCTH
Tpemunbl noce npuMeHeHuns [NCKI B CKBaXKUHAX,
npomegmux I'PIT, Ob111 IPOBEICHBI KOMIJIEKCHBIE
JIabOPATOPHBIE UCCNIENOBAHUS. [T0TyYeHHBIE
PE3YABTATHI NO3BOIAIOT PEKOMEHIOBATH
ncnonb3zoBanue IHCKT npu mylmeHny CKBaKUH
nocue I'PIT.

B noxnane H.H. Epumosa «KoMniekcHas
TEXHOJIOT'HA CEJIEKTUBHOU U30JIALIUN BOJOIIPUTOKOB
pacTBOPaMHU Ha YIVIEBOAOPOLHOIM OCHOBE»

ObLJ1 OOOOIIIEH OIBIT IIPUMEHEHH S 6E3BOIHOT'O
TAMITIOHAKHOI'O PACTBOPA HA YITIEBOJOPOJHON
OCHOBE /11 CEJIEKTUBHOI U30JIALIMU BOJOIIPUTOKOB
B HE(PTAHBIX CKBA’KMHAX, TOKA34BIINH BBICOKYIO
adPexTuBHOCTb PYP B TEX CiIy4asx, KOIza
CKBAXKUHY ITOCJIE IIYIIEHUA IEPEBOJANIIA HA
0€3BOJHYIO HEPTH. A 32TEM IIPOU3BOJUIN
HATHETAHHE [IEMEHTHOI'O PACTBOPA B UHTEPBAJ
nepgopanuun.

Ha xoH(pepeHIIUN OBLIO IPEACTABICHO B
COBOKYIIHOCTH 39 JJOKJI4/IOB — BHYIIUTEIBHOE
4uCJIO! BHE BCAKOIO COMHEHMUS, PE3YIIBTATHI,
W3JIOKEHHBIE B BBICTYIJIEHUAX U MATEPUAIIAX
KOH(EPEHIIUH, TIPEACTABIAIOT CPE3 CAMON
IIEPEAOBOM OTEYECTBEHHOM MBICIH B OOIACTHU
He@TENPOMBICJIOBOI XMMUH. HO IIaBHOE, 4yeMm,

MBI YBEPEHBI, KOH(PEPEHIIN 3aIIOMHUIIACH €€
YYACTHHKAM, — 3TO 0CO0asI TBOPYECKAS ATMOC(EpPa,
KOTOPas1 OObEAUHSAECT KOJLJIET, 3APSKACT SHEPIUEH
JULSL JAJIBHEU TN X UCCIIEAOBAHUI. DTy aTMOC(hepy
HEBO3MOKHO CKOIIMPOBATD B JPYI'OM MECTE,

4 MOXXHO TOJIBKO IIOBTOPHUTB 3/1€Ch, B CTEHAX
I'yOKMHCKOTI'O YHUBEPCUTETA, B IPYTOE BPEMS, KOT/IA
CIIELIMAJIMCTBI BHOBb COOEPYTCS HA CBOIO ITIABHYIO
NPO(ECCUOHAIBHYIO KOH(PEPEHIIUIO. ©

HUBan CUJTOPOB, <BpeMsa KOJITIOOHHTA»
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that these technologies of enhancing oil recovery
and treatment, in spite of their external difference
(sometimes very considerable), are united not only by
common function, but also by close modes of action
on the nanoscale.

The secrets of the technology of impulse/wave and
chemical effect on the formation were unveiled by
B.A. Kholmski (NTS Leader). The technology includes
preparation of the formation by the controlled change
of the adsorption conditions via acid composition
including surfactants. It is individually selected for
every site in compliance with geological and technical
characteristics. Then the low frequency oscillations
are applied in order to increase the mobility of the
emerged adsorption layers.

A number of reports were presented by the host
of the conference, representatives of the Institute of
Oilfield Chemistry at Gubkin Russian State University
of Oil and Gas. L.A. Magadova presented the report
"Filtration Test of Polysaccharide Well Killing
Liquid (PWKL) in the Modeled Frac Conditions".
Water- or water-salt based PWKL are gels produced
from modified guars with low viscosity and low
filterability. When consolidation agents are added,
the polysaccharide water gel turns into a single
consolidated structure, which effectively blocks large
pores and fractures under formation temperature of up
to100 °C. Comprehensive laboratory testing was carried
out in order to assess the restored fracture conductivity
after PWKL is applied in the wells subjected to
hydrofracturing. The obtained results show that the
use of PWKL is recommended for well killing after
hydraulic fracturing.

The report of N.N. Yefimov "Comprehensive
Technology of Selective Isolation of Water Influx by
Bydrocarbon Solutions" summed up the experience
of using anhydrous tamp solution for selective isolation
of water influxes in oil wells. It added high efficiency to
squeeze jobs in cases, when the well was shifted to dry
crude oil after Killing, followed by slurry being pumped
into the perforation interval.

In total, the conference featured 39 reports, which
is an impressive number! Undoubtedly, the results
of research activities revealed in the reports and
Conference Proceedings represent a sample of
advanced work of domestic oil-field chemistry think
tank. However, we are sure that the conference will
stay in the memory of its participant thanks to its
unique creative atmosphere uniting the colleagues
and filling them with energy for further research
work. There is no way one can feel this atmosphere
elsewhere outside the walls of Gubkin University,
however it can be experienced again, when the
specialists will meet to take part in next conference,
their main professional forum. ©

Ivan SIDOROY, Coiled Tubing Times
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oil-gas@ite-expo.ru

10—# TYPELIKAR MEXOYHAPOQHAR
BBICTABKA W KOHDEPEHLWA
«HEQTh 1 TA3s

16 — 17 mapra 201

Ankapa, Typums

155 YIBEKMCTAHCKASR
MEXIYHAPOOHAS BbICTABKA W
KOHDEPEHUMA «HEDTE M FAds
17 — 19 man 20M

TawkeHT, Yabexucran

2-0 MEXOYHAPOIOHLIA
FTAZOBLIA KOHIPECC
TYPEMEHWCTAHA

1— 2 wionn 20M
Agsa3a, TypkmenBawm,
TypKMeHWCTaH

18—1 AIEPBARIMAHCKAR
MEXOYHAPOOHAR BEICTABKA W
KOHDEPEHLUWA «HEDTE M FA3 KACTIHAS
7 — 10 wionsa 2011

Baky, AszepbainpxaH

T1—h MOCKOBCKAA
MEXAYHAPOLHAS BhICTABKA
«HEDTH U FA3»

21 — 24 wionn 201
Mockea, Poccus

9-i POCCHICKMA

HEDTEMASOBLIR KOHIPECC

B PAMEK3X BhLICTABKM aHEDTh M FA3x
21 — 23 vioHa 201

Maockea, Poccusa




S3AABJIEHUNE 3apaya Accoumauum ICOTA cocToUT B MOOLLpeHNN
o6meHa Hgopmaumen, 0606LeHn onbiTa
npUMeHeHUsi UHHOBALlMOHHbIX TEXHONOI NI,
COAeNCTBUN BHEAPEHMIO CTaHAaPTOB

6e3onacHocTU, NpodeccoHanbHOM NOAroTOBKU U
HOBeMLWNX pa3paboTok B 061aCTV KONTIOGMHIOBbIX
TEXHOJIOTUI N BHYTPUCKBAXKMHHBIX paGoT.

(U @ LA

Intervention & Coiled Tubing Association

HekomMmMepueckoe napTHepCcTBO «LleHTp pa3BMUTUSA KONTIOOUHIoBbIX TexHonornm» (HM «LIPKT»),
nony4ymeLLee NpaBo pacrnpocTpaHaTb NpuBunermu Accoumauum cneLmnanmncTtos

Mo KONTIOOGNHIOBbIM TEXHONOIMSM U BHYTPUCKBaXXUHHbIM paboTam ICoTA B Poccuum,
npurnawlaeT B CBOU psAfbl crneLmanmcTos HepTerasoBoro cepBuca.

YneHbl ICOTA nonyyar:

® MPaBO Ha y4acTMe B MePONPUATUSIX MEXAYHAPOAHOIO N permoHanbHoro yposHew, nposoaumeix ICOTA, co ckngkamu,
npeaycMoTpPeHHbIMU OPraHn3aLMOHHBIMW KOMUTETaMW COOTBETCTBYIOLLMX MeponpuaTun. OGHUM U3 TaKnx
MeponpusaTui ctaHeT 11-a MexayHapoaHas Hay4yHo-npakTuyeckas KoHdepeHuuns «KonTiobMHroBble TEXHONOMMN
M BHYTPUCKBaXWHHble paboTbi», KoTopas coctonTcs 15-17 ceHTabpsa 2010 . B MockBe, B rocTUHULe «PeHeccaHc MockBa.
YneHam ICoTA GypeT npepocTaBneHa 20-NpoueHTHas ckuaka npu onsiate y4actus;

* MpaBo Ha NoNb30BaHWe pecypcamu canta Accoumaumu http://www.icota.com no cneumanbHoOMy OCTYMy U Nofy4yeHne
npeseHTauunn oKNagoB, NpeacTaBieHHbIX Ha Beaywmx ¢dopymax ICoTA B XbiocToHe U AbepanHe, Kanrapu n CTaBaHrepe;

® [OCTYM K BceMupHoW 6a3e uneHoB ICOTA, 4To co34acT NpeKkpacHble BO3MOXHOCTU A5 pacluMpeHunsi 4eNIOBbIX KOHTAKTOB.

NHpnBmnpyanbHbIV YneHCKni B3HoC Ha 1 rog coctaBnsieT 1500 py6nen.

Onsa BctynneHus B ICOTA 3anonHUTe, NOXanymncTa, cneayowyo aHKeTy:

OpraHu3saLms,/KoMnaHus /CTpyKTypa

damunusa HanucaHue no-aHrumncKkmn
Nmsa HanuncaHue no-aHrMMNcKn
OT4yecTBO

JONKHOCTb

Appec 3/1eKTPOHHOMN NOYThI

TenedoH ®dakc

MouToBbLIN appec

NHpekc

XoTuTe i Bbl, 4yTOOBI Balla KOHTakTHas MHboOpMaLMs Obina pasMelleHa B KaTanore YneHos |COTA?

[] na [ ] her

MoxanyncTa, oTnpaBbTe 3anonHeHHoe 3asaBneHne no dakcy +7 499 788 9119
WM NO 3/IeKTPOHHOM No4yTe ovg@cttimes.org
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APPLICATION 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
the Well Intervention and Coiled Tubing industries.

Intervenilon & Coiled Tubing Association

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:

Expirationdate: __/ _  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
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DOWNHOLE

NMPOrPECC TEXHOJIOrMA

OOHA KOMMNAHWNSA - BECKOHEYHOE MHOYXECTBO PELLEHWI

MockoBckoe
npeacTaBUTENLCTBO
Hawenn Ovnean Bapko
MNMoasemHoe obopynoBaHue

+7 495 783 8550
E-mail: downhole@nov.com

www.nov.com/downhole




KOH(PEPEHITNHN U BBICTABKU

NEW OPPORTUNITIES FOR
EXCHANGE OF KNOWLEDGE

AND EXPERIENCE

OBBI€ BO3MOXXHOCTH JIJ11 OOMEHA 3HAHUSMH U

OIIBITOM IPEAOCTABUIA CBOMM YYACTHUKAM

5-1 Mexucoynapoonasn Ha)yvHO-npaKmu4eckasn
Korngpeperyus «CospemerHbLe IMexHON0UL
Kanumasior020 DeMOHINA CKEANCUH U OBbLIULEHULA
Hnegpmeomoanu naacmos. Ilepcnexmuso. Paseumusi»,
KOoTOpas npoxoguna 24-29 mas 2010 r. B KYypOpTHOM
KoMIuiekce «Hajexaa» I. TeeHIKuK.

V4aCTHHUKH KOH(PEPEHITUH MOy YUITUBO3MOXKXHOCTD
O6CYJUTb HAUOOJIEE AKTYAIbHBIE ITPOOIEMBI OTPACIIH.
OpraHusaTopoM I0O6UNEMHON KOH(DEPEHITUH
apigeTcss OO0 «HaydHO-IPpOM3BOACTBEHHAA (prpMa
«Hutno». I'enepajibHBIM CIIOHCOPOM MEPOIIPUATUS
poicTynuiaa OAO HITP «ITakep». CioHCOpaMu
koH(pepennuu 2010 ropa Takxke craau OO0

«['azmpom 1o6s14a Kpacunopap», OOO «tOrcon- }
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ew opportunities for exchange of knowledge
| \ | and experience emerged for the participants
of the 5th International Scientific and Practical
Conference "Modern Workover and Production
Enbancement Technologies, Avenues of Development”.
It took place in holiday resort Nadezhda, Gelendzhik,
on May 24-29, 2010.

The participants of the conference had a chance to
discuss the most relevant problems of the industry.
The jubilee conference was organized by the research
& production company Nitpo. The general sponsor
of the event was Packer. Among other sponsors of the
conference are Gazprom Dobycha Krasnodar,
Yugson Service, Zirax and BITTEHNIKA.

The conference became a ground for discussion
of the industry problems and sharing experience



27 cenTAbpA - 2 oktAbBpA 2010 roga, otene «Hapexna SPASMopCKoi pais, r. TeneHg#xuK

YEPHOMOPCKWE HE®TErA3OBLIE KOH®EPEHU MW
DIL & GAS BLACK SEA CONFERENCE

CTPOUTEJIbCTBO N PEMOHT CKBAXKWUH |

MexgyHapoaHana Hay4HO-NpaKTMYeckaa KOHpepeHLUWA 1 BbiCTaBKa ‘ Y
Oll[JZlS

conference

HayuHo-npownssoacTeeHHon dupmon «HUTno: 1 Ha-
LMOHaNLHBIM OTPacneBbIM XypHanoMm «HedTerazoean
Bepmnanb» NPWUHATO peweHye O COBMECTHOM NpoBene-
HWW BLICTABKK-KOHbepeHUuK «CTPOWUTENLCTED W PEMOHT
CKBaXuH 20102 B 0IHOM W3 OTENE Ha YEPHOMOPCKOM No-
Bepexbe KpacHogapckoro kpasa. Mol yeepeHsbl, 4To 0bb-
EAVHEHWE HALWWX YCUNWIA NO3BONKMT CAENaTh NPOrpaMmy

MeponpuATUA NpodeccMoHanbHoOn W aKkTYanbHOoW, 0o-
KNaabl MCKMIOUMTENBHO NPAKTUYECKUMM, @ YYACTUE HALLWX
YBaMaeMblX rocTeil MakCMmanbHO KOMGOPTHLIM.

Npurnawaem Bac NpUHATE yyacTue B KOHGEPEHL MM,
[na npegcraguTeneil KOMNAaHWIA, yie NPUHUMABLIWX y4a-
CTHE B MeponpuATHAX OpraHniaTopos, NogroToBneHbl
cneywantHble YCIOBUA yYacTUA.

FEHEPANBHBIA
CNoHCOoP

m‘n-

CNoHCOoP

\/
W
HOrcoH-Cepenc

HESTROE CROFEORA AL H
TEXHONONAY HDBTEONS

TEXHONOTAYHBLIW
CNOHCOP

5
H
oy »

OCHOBHBIE TEMB! KOHGEPEHLIMMA:
* HOBGbIE TEXHONONMK E}I’DEHI.-"IH, 3dKaHYWMBAHWA M PEMOHTA CKBAXWH;

+ NPOEKTUPOBAaHWE, OPraHn3auuna, KOHTPONL U cynepeansuHr 6ypossix pabor;

+ reodmsnyeckoe CONPOoBOMIEHWE NPOLECCOB CTPOUTENLCTBA M PEMOHTA CKBAKWH;
+ YNpagneHwe TpaEKTDPHEI:'I CTEONna, reoHaBurauWA;

+  CTPOWTENLCTBO MHOMOCTBONLHLIX CKBaxMH 1 KPC 3ape3koi 60KoBbIX CTBONOE;

+ DypoBbIe YCTAaHOBKW W yCTaHoBKW KPC;

+ O0onoTa W CHKBAMMHHBIA WHCTRYMEHT;

+ konTiobuHrosoe Hypedne; obopyYLOBAHWE U MHCTPYMEHT;

+ cucTembl OYpOBLIX PACTBOPOB, XMMWYECKWX MaTepranos U peareHTos;

* UEMEHTHMPOBaHWE W DEMOHTHO-M20NALMOHHBIE paﬁDTbl:

+ DCBOEHWE CKBaMMH W BbI30B NPWUTOKA;

+ NpepynpexneHne u NMKBUOALWA OCNOKHEHWIA;

+ TpyBbl HEGTAHOrO COpTaMeHTa K pesbboBble COBAWMHEHWA, M3ONALIWA;

+ ABTOMaTW3MPOBAHHLIE CUCTEMDBI YNPABNEHMWS;

+ 3HeproadgdeKTMBHbIE TEXHONOIMMK;

+ OpraHv3auwva cepenca;

MIRRICD
r——— +  CHMMEHWE CTENEHW PUCKOB W NpoOMblLNEHHaA Be30NacHOCTb. ..
CMOHCOP MHPOPMALWOHHBIE CNOHCOPEI:
3 2:RAX ———— S
3 Zi i N
L " HEMTEEFiic m k’kﬁa&ﬁ runeft.ru ‘r\:li.:rll‘d['lil
OPTAHW3ALMOHHBIA KOMMWTET:
KpacHopap: Ten./dakc: +7 (861) 216-83-63 (64, 65)
HUTIO st el $a

Ny

OO0 aHayHO-NpOWIBONCTEEHHAA §MpMa

«HuTnos

www.oilgasconference.ru, e-mail: oilgasconference@mail.ru

Mockea: Ten./dakc: +7 (495) 510-57-24
www.ngv.ru, e-mail: drilling@ngv.ru




KOH(PEPEHITNHN U BBICTABKU

Cepsuc», OO0 «3upakc» u
OO0 «BUTTEXHUKA».

KoHpepeH1us BBICTYIIIIIA
TJIOIIATKOM, HA KOTOPOU CMOTJIN
06CYyIUTb NPOOIEMBI OTPACIH
U NOJETUTHCS ONBITOM KaK
OPEACTABUTEIN HEJJPOIIOIb30BATENECHN
(OAO «HK «PocHEDPTD>,

OAO JA3ITPOM HE®Tb», OAO «THK-
BP MenemxMenT>, OO0 JIYKOMJI —
3anagHasa CuOUPB» U JP.), CEPBUCHBIX
koM1taHui (OOO «YrpasieHHUe 11O
KaIIUTAJIbBHOMY PEMOHTY CKBAKHH,
OO0 «MernuoH-CepBuC»,

OAO «KoranbIMHE(PTEIPOTrPECC»,
OO0 «¥pan-Jusann-ITHID u ap)),
HAy4YHO-HCCIIENOBATEIbCKUX

U IMIPOEKTHBIX MHCTUTYTOB
(«KoransiMHUTTHHEDTH,

00O «PH-YpaHUITNHEDTD,

00O «TromeHHUHrunporas»,

PVII J10 «benopycHedTh»,

OOO HUITH «Hedreras» SOCAR u 1p.),
TAaK U IPOU3BOJUTEIN HEPTErA30BOIO OOOPYIOBAHMS,
MAaTEPHUAJIOB U XUMUYECKUX PEATEHTOB

(OO0 «BHUUBT-6ypOBOI HHCTPYMEHT»,

OO0 1K «boperny, OAO «bOpOBUYCKNUIT KOMOUHAT
OrHeynopos», 3AO Jlommake» u ap.) Kondepennusa
CTaJIa 3HAYUMBIM COOBITHEM JIJI CIIELTUAIMCTOB
OTPACHH.

BOMBIIMHCTBO YYaCTHUKOB KOH(PEPEHITNHN
OTMETUIIN BCE BO3PACTAIONMIYIO POJIb KAITUTAIBHOIO
PEMOHTA CKBA’KHUH B IIPOLIECCE JOOBIYU HEPTHU U
raza. Oco60e BHUMAaHUE ObLIO YIEIEHO NPObaeMaM

COBCPIICHCTBOBAHU S TEXHOJIOI'MH BOJJOU3OJISITUMOHHBIX

paboT, rUAPOPA3PHIBA IIACTA U ITTYIIEHNUA CKBAKHH,
MIPEJIOKEHBI ITyTH UX PEIICHUS, OCHOBAHHBIC HA
UCNOJIb30BAHNUH HOBOI'O BBICOKOA(P(PEKTUBHOTI'O
BHYTPHUCKBLXKUHHOI'O U KOJITIOOUHTOBOT'O
060pY/IOBAHHS, COBDEMEHHBIX MATCPHAJIOB 1
XUMHYECKUX PEATCHTOB.

B pabore KOHpepEHIIH IPHUHSIN yIaACTUE
122 penerara ot 70 KOMnaHui. ITorom KoHpepeHun
CTaJ KPYIJIBIH CTOJI, HA KOTOPOM OOCYX/AIHUCh
BOIIPOCBHI, HE 3ATPOHYTBIC B TEMAX JIOKJIA/IOB, HO

UMEIOIIME GOBIIOE 3HAYEHHUE /1T OTpaciu. Erie oHUM

UTOT'OM CTAJIO PEMIEHUE HAYYHO-TIPOU3BOJCTBEHHOM
dupmbl «<HUTIO» M HAITMOHAJIBHOI'O OTPACJIEBOI'O
sKypHaa «Hedrerazosas BepTukaab» O COBMECTHOM
IIPOBENECHUN B KOHIIE CEHTAODPSA TEKYILETO r'ofja
BBICTABKU-KOH(epeHIUH «CTPOUTEIHCTBO K PEMOHT
CKBaKMH 2010» B OHOM U3 OTEJIEN HA YEPHOMOPCKOM
no6epexbe KpacHogapckoro kpast. bosee nogpo6Ho ¢
YCIOBUSAMU YYACTHA MOKHO O3HAKOMUTBCA HA CANTE
KOH(epeHIIUHU www.oilgasconference.ru uim

o testecpony B KpacHonape +7 (861) 248-94-51 (-54). ©
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between operators (Rosneft, GAZPROM NEFT, TNK-
BP Management, LUKOIL Western Siberia, service
companies Well Workover Division, Megion Service,
kKagalymnefteprogres, Ural Design PNP, research,
development and design institutes (Kagalym R&P
Institute of Oil, RN Ufa R&P Institute of Oil. Tyumen
Giprogaz R&D Institute.,, Belorusneft, Neftegaz SOCAR
R&D Institute) and producers of O&G equipment,
materials and chemical reagents (BNIIBT Drilling
Instrument, Borets, Borovichi Works of Refractory
Products, Poliex, etc. The conference became a
landmark event for the specialists of the industry.

Most of the participants of the conference
noted the growing role of well workover in oil
and gas production. A high priority was given to
the improvement of water isolation technologies,
hydrofracturing and well killing operations. Solutions
based on the use of highly effective downhole and CT
equipment, modern materials and chemical reagents
were suggested.

122 delegates from 70 companies took part in
the conference. It resulted in a round table aimed
at discussion of the aspects that were not covered
by the reports, but that are still, very important for
the industry. On of the results of the event was the
decision of the research & production company Nitpo
and national industry journal Oil and Gas Vertical to
hold a conference and exhibition "Well Construction
and Service 2010" at one of the hotels of the Black Sea
coast of Krasnodarski Krai in late September. You can
learn more about the conditions of participation at the
website of the conference www.oilgasconference.ru or
by phone in Krasnodar +7 (861) 248-94-51 (-54). ©®
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MockoBckoe npeacTaBnTenscTBo «dopmoct (Kunp)
Jiumnten» 119180, P®, MockBa, yn. Manas MonsHka, A.
12A, ocpunc 11-12

Ten.: +7 (495) 234-95-69, Pakc: +7 (495) 234-98-16

E-mail: foremost@comail.com

Web-site: www. foremost.ca (focTynHa pycckas Bepcis)




TATHE®TMU - 60!
TATNEFT TURNS 60!

2010 roxy ucronHsieTcs: 60 JIET CO IHS O6PA30BAHUS
KOMIAaHUM «IaTHEPTDH>.
IIlecTp BECATKOB JIET HAa3al, B 1950 roay,

BBIILJIO NOCTAaHOBIEHME CoBeTa MUHUCTPOB CCCP, Ha
OCHOBE KOTOPOTO OBLJIO OPraHU30BAHO OOBEUHEHNE
«TaTHE(Th» B COCTABE HEPTEIOOBIBAIONINX TPECTOB
«BaBIBIHEPTE>, «ByTI'yIbMaHEPTH», OYPOBOI'O TPECTA
«TaTOypHE(PTH>, CTPOUTEIBHO-MOHTAKHOI'O TPECTA
«TaTHE(TENPOMCTPOIT», IPOEKTHOM KOHTOPDI
«TaTHE(TEMPOEKT>.

K aTomy Bpemenu B Tatapckoii ACCP 6b11m
OTKPBITBI MECTOPOXJECHUS HEPTU C CYMMAPHBIMU
IIPOMBIIIEHHBIMU 3a11acamu 430 MyIH TOHH. HO, HeEcMOTps
HA TO, YTO K Ha4any 1950-X IT. pecriyb/IMKa pacrosiaraiga
CaMBIMU KPYITHBIMU B CTPAHE IPOMBIIUIEHHBIMHA
3aracaMu HepTy, He(PTEAOOBIBAIONASI HPOMBIIIIIEHHOCTD
ObL1a pa3BUTa C1a60 (MPpOOypeHO 100 THIC. METPOB TOPHBIX
IOPOJ, IOCTPOEHA 41 CKBAKMHA).

C 06pa30BaHUEM OObEAUHEHUS «TaTHEDTH>
HA4aJICSI CTPEMUTEIBHBIN B3JIET HEPTETOOBIBAIONICH
IPOMBIIIEHHOCTU TaTapcrana. B 1994 rogy o6befTHEHNE
«TaTHE(MTH> 6GBIIO NPEOOPA3OBAHO B AKIIMOHEPHOE
OOIIECTBO, YTO MPU/IAJIO HOBBIA UMITYJIbC PA3BUTHIO.
MeHnble yeM yepes gecaTuieTue TaTHeTh BOIIa
B IIEPBYIO AECATKY HE(PTAHBIX KOMIIAHNUN Poccum.

Perituar The 2005 Russia 50 6611 CAEIAH IO CTAHAAPTAM
3HAMEHUTOrO cnucka Fortune 500 u Briepsbie
OnyOJIMKOBAH B XKypHaJIe «BOIbIION GU3HECH.

Ha niporsaskeHnu BCer CBOE UCTOPUU KOMIIAHU S
CJIAaBUJIACH CTPEMJIEHUEM K BHEAPEHUIO HOBEMIITNX
TEXHOJIOI'MH, K U300PETATENBCTBY U PALIMOHAIU3ATOPCTBY.
OJHMUMHA 13 IEPBBIX B POCCHA TaTapPCTAHIIBI
PEANM30BAIN UEIO MHOTOCTBOJIBHOI'O OYpEHMS,

OypEHNA TOPU3OHTAIBHBIX CKBA’KWH HA IETIPECCUN,
MPUCTYITHIN K 6y PEHUIO MHOI'O3A00MHBIX CKBAJKIH,
OCBOMJIA TEXHOJIOTUIO IAPOTPABUTALIMOHHOT'O
ApeHaxa. Onepexars BpeMa HEPTAHUKAM [IOMOI'AET
HAYKa: CO3IAaHHEIN B 1956 roxy TaTapCKuit Hay IHO-
UCCIIEA0BATEIbCKUH U IIPOEKTHBIN HHCTUTYT HEPTHU
(TatHUTIVIEE(TB) ABJISAECTCSI OAHUM U3 KPYIIHEUIINX
HCCIIEIOBATEIBCKUX [IEHTPOB OTPACIIN.

KonTIoO1MHI'OBBIE TEXHOJIOTUU UCIIOIb3YIOTCS B
Tarapcrane ¢ 1998 ropa, Korga 6bL1a IPpUOOpPETEHA
IepBas yCTaHOBKA. B nepuog 70 2000 roga ¢ TIoOMOUIbIO
TPEX YCTAHOBOK ObLJIIM OCBOECHBI IIPOMBIBKU 3100€B
CKBaXHH, 04NCTKN HKT 1 3KCIITyaTaIlMOHHBIX
KOJIOHH. 1o 2003 rosia 6pU1H IPUOOPETEHHI CITIE
JBe ycTaHOBKU (M10 1 M1002 npoussogcrsa C3A0
«DUMAaII») 1 OCBOEHBI OOJIEE CAOKHBIE TEXHOIOT U H:
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2010 the company turned 60.
Sixty years ago, in 1950, the ruling of the
Council of Ministers of the USSR endorsed
the foundation of the association Taneft, which
engulfed oil producing trusts Bavlyneft, Bugulmaneft,
drilling trust Tatburneft, building and installation trust
Tatneftepromstroi and design office Tatnefteproekt.

Oilfields with total industrial deposits of 430m
tons had been discovered in Tatar ASSR by that time.
Though the republic possessed the biggest industrial
deposits of oil in early 1950s, oil production was
underdeveloped (100 thousand meters of rocks drilled
and 41 wells constructed)

As soon as association Tatneft was founded, a
precipitate ascent of oil and gas industry began in
Tatarstan. In 1994 Tatneft was turned into a joint
stock company, which gave a new impetus to its
development. Inless than a decade Tatneft entered
A-10 list of the best Russian oil companies. It was also
present in The 2005 Russia 50 rating made according
to the standards of the famous Fortune 500 list and
published in Big Business.

Throughout its entire history the company was
noted for its striving for introduction of the latest
technologies, inventions and efficiency drive. It was
one of the first Russian companies to implement
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BOJIOU3OJISAIIMOHHBIE PAOOTHL, YCTAHOBKH LIEMEHTHBIX
MOCTOB, Pa6OTBI C HA/IlyBHBIMH ITAKEPAMHU, HAYATO
HUCCJIENOBAHUE TOPU3OHTANBHBIX CKBAXXKUH. C 2003 roga
MPAKTHUKYIOTCA PAOOTHI IO MEXTPYOHOMY IPOCTPAHCTBY
ycraHoBKOU M1002, MMEIOLIEN IOPTAIbHBIN KPAH,
MaJIOTA0aPUTHBIA MHXKXEKTOP M UCIIOIb3YIOMEN

THOKYIO TPyOy AaMeETPOM 25,4 MM. C 3aKYIIKOM
MaJIOrabapUTHOI'O BHYTPUCKBAXKIMHHOI'O OOOPYAOBAHUSA
npousBoAcTBa Baker Hughes nepedens npeaIaracMbix
YCIIYT PACHIUPUIICA U CTAJI BKJIIOYATD B CE0s1 OypeHue
LIEMEHTHBIX MOCTOB OOJIBIION NPOTAKEHHOCTH,
T€PMETHUZAUIO IKCILTYATAIIMOHHBIX KOJIOHH,
JIMKBUJAITUIO CKBA’KHH, PAOOTHI B HECTAHIAPTHBIX
KOJIOHHAX, OTP€3aHue NpUuxBa4eHHbIX HKT, BEIMBIB
MPONIAHTA, CTPYHHOE BCKPBITHE. OHO OCHOBAHO

Ha TEXHOJIOTUU PAIUAJIBHOI'O BCKPHITUSA. OCHOBHOE
HA3HAYEHHE — BCKPBITHUE IITIACTOB MOCJIE MPOBEACHUSA
BOJIOU3OIALIMOHHBIX PAOOT MO, IABJICHUEM YEPES
UHTEPBAJI IEPHOPALUN. [TTyOrHA BCKPBITHA JOCTUTAET
5 METPOB. DTA IIPOIrPECCUBHAA TEXHOJIOIU CO34aHA
crieruanuctaMu TatTHUTINHeDTE.

B 2008 rogy B paMKaxX pECTPYKTYPUIALNH U3 COCTABA
OAO <«TatHE(TH» O6BLIN BEIBEAEHBI HENMPO(MUIBHBIE BU/IbI
JEATEIbHOCTH, KAYECTBEHHO PEOPTAHU30BAHA CUCTEMA
YIPAaBIEHUA HEPTAHBIM CEPBUCOM, C(DOPMUPOBAH
WHCTUTYT yIPABJIAIOIIAX KOMITAHUA IO CETMEHTAM
JEeATENbHOCTH. [ToApasaeneHnsa KauTaJIbHOIO
PEMOHTA CKBA’KWH, IIOBBIEHNA HE(PTEOTAAYH IIACTOB,
MPOU3BOACTBA XUMHUYECKOU NPOAYKIIUU ObLIN COOPAHBI
B XOJIZIMHI'OBOY KOMITAHWH 110/ yIpasBiaeHueM OO0
«TarHeTh-PeMCepBUC». B 00111€H CII0KHOCTU B HEE
BXOJUT HIECTD JOYEPHUX KOMIIAHUI. B OfHON N3 HUX —
00O «TatHePTh-AKTIOONMHCKPeMCepBUC» —
COCPEIOTOYEH KOJITIOOMHIOBBIN (DJIOT, HBIHE
HACYUTBIBAIOMMNK 7 YCTAHOBOK, KOTOPBIMU €KET'OHO
BBIIIOJIHAETCA 6051e€ 700 00pabOTOK. PAGOTHI IPOBOAATCA
B Pecniyonuke Tarapcran, Camapckor 1 OpeHOy prckomn
06JIACTAX.

CrnenuaaucTaMu-HePTECEPBUCHUKAMH OCBOCHO
32 TEXHOJIOTUYECKUE OIIEPALIMU. B KaXKJOM 13
HAIIPABJIEHUI OHU CTAPAIOTCI JUPHEPEHITUPOBATH
TEXHOJIOI'MH, PACIITUPUTh HOMEHKIATYPY. CErogHs 1o
MEXTPYOHOMY IPOCTPAHCTBY BBIIIOIHSIOTCS PAOOTHI
IO COISTHOKUCIOTHOM U TNIMHOKUCJIOTHOM OI13,
3akauke peareHToB ITHII, OI13 pearenToM Ilemma,
CEJIEKTUBHOM U30ILMU BOJ peareHToM AKOP-BH,
IIPOMBIBKE CKBAXHUHBI OT ACITO. COBEpIIEHCTBYETCS
TEXHOJIOT'HSI CEJIEKTUBHOI'O JOCTYIA B CTBOJIBI
MHOT'03200MHBIX CKBAXXUH. PAGOTHI IPOBOAATCA
copMmecTHO ¢ TaTHUTTMHEDTH, KOTOPBIM Pa3pa0OTAHbI
JIBE€ OPUTMHAIBHBIE KOHCTPYKITUN TUPABINYECKUX
OTKJIOHUTEJIEN. YHUKAJIBHBIM MOXHO CYUTATD
IIPOBEAECHHUE PAOOT C OAPXKU IO IIEPEITUKBUJALIUU
CKBaKMHBI, PACTIONIOKEHHOM B AKBATOPHU PEKH B
30HE NOATONAeHU. [IpOBE/IeH TOTHOLIEHHBIM PEMOHT
CKBaKMHBI C pa36ypUBAHUEM JIBYX [IEMEHTHBIX
MOCTOB, BBIITOJIHEHUEM KOMIIIEKCA T€O(PUIUIECKUX }

an idea of multihole drilling and horizontal
underbalanced drilling, tried branched drilling

and mastered the technology of steam and gravity
drainage. Science helps oilers to be ahead of the time.
The Tatar Research and Planning Institute of Oil,
founded in 1956, is one of the leading research centers
in the industry.

CT technologies have been used in Tatarstan since
1998, when the first unit was acquired. Flushing of
bottom hole, washing the tubing and production
strings had been mastered in the period before 2000
with the help of 3 units. Two more units produced
by Fidmash (M10 1 M1002) had been purchased
by 2003. They helped to apply more complicated
technologies: water isolation works, placing cement
plugs, operations with expanding packers, research
of horizontal wells. Starting from 2003 the company
has practiced operations in the annular space with the
unit M1002 having a bridge crane, small-sized injector
and a CT with 25.4 mm OD. The acquisition of small-
sized downhole equipment produced by Baker Hughes
helped it to expand the list of services so as to engulf
drilling long cement plugs, sealing productions strings,
operations in nonstandard streams, cutting off stuck
tubing, proppant wash-out, jet completion. The latter
is based on radial completion technology. It is mainly
aimed at drilling formations under pressure after
water isolation works through the perforation interval.
The depth of completion may reach 5 meters. This
advanced technology was developed by specialists of
Tatar Research and Planning Institute of Oil.

The reorganization of 2008 removed some non-core
activities from the structure of Tatneft, reorganized
the system of management in oil service, and
created a system of managing companies according
to the segments of activities. Subdivisions on well
workover, production enhancement, manufacturing
of chemical products were included in a holding
company headed by Tatneft-RemService. In total
it consists of 6 companies. One of them, Tatneft-
AktubinskRemService, concentrated the coiled tubing
fleet including 7 units, which perform over
700 operations a year in the Republic of Tatarstan,
Samara and Orenburg regions.

Oil service specialists have mastered 32 technological
operations. They try to differentiate and expand
technologies in every field. For example, in the annular
space they perform operations on hydrochloric and
MA bottom hole treatment, pumping reagents for oil
recovery enhancement, bottom hole treatment with
Sheshma reagent, selective waters isolation with AKOR-
BN reagents, cleaning the well from asphalt, resin and
paraffin deposits. The technology of selective access
to the bores of downhole splitters is being advanced
as well. The operations are performed together with
Tatar Research and Planning Institute of Oil, which
developed 2 original designs of hydraulic diverters. }
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UCCJIEAOBAHUI, OTK/IIOYEHUEM ILJIACTA U YCTAHOBKOU
IIEMEHTHBIX MOCTOB U LIEMEHTHOU TyMOBI HA YCThE
CKBAKMHBL B HacTosAImEee BpeMs B HeKOTOPLIX HIJTY
UCIIOJIb3YETCs TAK HA3bIBAEMBbII [IOTOYHBIA METO/
PEMOHTA, KOI/Ia B pa60TAX 33/ICICTBOBAHO HECKOJIBKO
CIIENUATU3UPOBAHHBIX NOAPAIYUKOB. [ Ipr TakoM
NOAXO/E 3aKA3YNK S3KOHOMMT 3aTPATHI HA PEMOHT
CKBA>KUHBI, [IOCKOJIBKY UCKJIIOYAIOTCS TEXHOJIOTUYECKUE
IEPEPBIBBI, CBA3AHHBIE C OXKUTAHUAMUA 3ATBEPACBAHNA
LIEMEHTA, BOCCTAHOBJICHU S TEMIIEPATYPBI U PE3YJIBTATOB
HCCAETOBAHUH.

34 CYET COBEPIIEHCTBOBAHU A METOIOB OBBIIIEHN A
HedTeoTAaun IIACTOB B OAO «TatHE(dTH» B 2009 roay
OBLIIO TOOBITO 44% HEPTH. OOIIIEE KOTUYECTBO TIOOBITOTO

B IIPOIIJIOM I'O/ly YEPHOT'O 30J10TA — 25 MJIH 850 THIC. TOHH.

DTO MAKCUMAJIBHBIN YPOBEHD 34 IIOCICAHUE 15 JIET.
O6BbEAUHEHUE YBEPEHHO UJIET BIIEPE]], TOKA3BIBAS
NPUMEP BHEAPEHN A HOBEUIIINX TEXHOJIOT UH,

KOTOPBIE TIOMOT'AI0T HE TOJIBKO YBEJTUYUTD IPUPOCT
JIOOBIYH YITIEBOZOPOAHOIO ChIPbsl, HO U COXPAHUTE B
MEPBO3/JaHHOM BH/IE IPEKPACHYIO IPUPOAY TarapcTaHa.

Barge operation on repeated abandonment of a
well, located in the river area, in the underflooding
zone, is unique as well. The company undertook a
wholesome well service with drilling out 2 cement
plugs, a range of geophysical studies, reservoir
shutoff and placing cement plugs and cement
pier in the wellhead. The so-called "production
line maintenance" with several specialized
contractors involved is used by some O&G
producers at the moment. It helps the customer to
save on well service, as it excludes technological
breaks prompted by waits on cement, recovery of
temperature and research results.

Tatneft owes 44% of oil produced in 2009 to
the development of production enhancement
technologies. The total amount of oil recovered last
year is 25.85 million tons. This is the highest level
in 15 years. The company is advancing steadily
showing an example of how state-of-the-art
technologies can not only enhance the production,
but also conserve beautiful nature of Tatarstan.

POCHEDTM - 15!

ROSNEFT

OCHE(MTD — OIHA U3 KPYIHEHINNX BEPTUKATBEHO

UHTEIPUPOBAHHBIX HE(PTAHBIX AKITHOHEPHBIX

KOMITAHHH, KOTOPBIE BO3HUKJIU B PE3YILTATE
KPYyIHOMACIITA0HOM IPUBATU3ALUUA POCCUICKON
HEMTAHOM OTPACIU NTOCIE pacmaga CoBeTCKOro Comoasa.

B 1995 ropy nocranossienueM Ilpasutenscrsa Poccum
PocuedTb 6b1112 TPEOOPA30OBAHA B AKITUOHEPHOE
OBIECTBO OTKPBITOrO TUIIA. C 3TOU JATHI U BEJJET OTCUET
COBPEMEHHAS KOMIIAHUSL.

CeropHs PoCHE(TD — IHiep POCCUIICKON HEPTAHONU
OTPACIN U OJJHA U3 KPYITHEUITUX TYOIHYHBIX
HE@MTEra30BbIX KOMIAHUI MUPA. OCHOBHBIMU BUJAMU
€€ IEATENBHOCTHU ABJIAIOTCA PA3BEAKA U JOObIYA HE(PTU
U Ia3a, IPOU3BOJCTBO HEPTENPOAYKTOB U IPOAYKIIUHU

HEPTEXUMHUH, 4 TAKIKE COBIT IPOMU3BEAECHHOM TPOAYKIIHH.

KoMnaHWs BKJIIOYEHA B IEPEYEHD CTPATETUUECKUX
npeanpuarui Poccuu.

T'eorpagpus gearebHOCTU POCHE(DTH B CEKTOPE
Pa3BEKU U JJOOBIYMU OXBATBIBAET BCE OCHOBHBIE
HEMTEra30HOCHBIE IPOBUHIIMMN Poccrm: 3amajHyIo
Cubups, IOxnyI0 1 LlenTpaneHyio Poccuio, TumaHo-
[Tevopy, Boctounyio CuoUps, JJanpHuI BOCTOK.
KoMmanusa peanusyer TaKKe IIPOEKThl B Kazaxcrane u
Amxupe.

OCHOBHO€E KOHKYPEHTHOE ITPEUMYIIECTBO POCHE(PTH —
Pa3Mep U KA4ECTBO €€ PECypCHOM 6a3bl. Komnanus

TURNS 15!

osneft is one of the biggest vertically integrated
oil stock companies, which emerged as a
esult of large-scale privatization of Russian oil
industry after the collapse of the Soviet Union.
In 1995 the decree of the Government of Russia
made Rosneft an open joint stock company. The
modern company dates starting from this moment.
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pacnonaraet 22,9 Miapj 6app. H. 3. JOKA3aHHBIX 34114COB,
4TO SABJISETCA OHUM U3 JTYUIINX ITIOKA3ATENENH CPEN
NyOINYHBIX HE(PTEra30BbIX KOMIIAHUI MUPA. [Ipu 3TOM
O 32MACaM KHJIKUX YITIEBOJOPOAOB POCHE(DTE ABIsAETCA
©€3yCIIOBHBIM JITHIEPOM. OOECTIEYUEHHOCTh KOMITAHNUU
JIOKAa3aHHBIMU 3aI1ACAMH YIJIEBOJOPOAOB COCTABIISAET

26 5iet, a 60JIbINAsT YACTh 3AITACOB OTHOCUTCS K KATETOPUH
TPAJUITUOHHBIX, YTO JIAE€T BO3MOKHOCTb 3(PPEKTUBHO
HapaIIUBaTh JOObIYY. KOMIIAHUS PACIONATAET TAKXKE

14,1 mnpa 6app. H. 3. BEPOATHBIX 3a1aCOB U 11,1 Mupz 6app.
H. 3. BO3MOXKHBIX 34114COB, KOTOPBIE CTAHYT UCTOYHUKOM
BOCIIOJIHEHUS JOKA3aHHBIX 32I14COB B OYIVIIIEM.

PocHE(MTH NOCIEAOBATEIBHO PEATUZYET CTPATETUIO
MPUOOPETEHUS HOBBIX AKTUBOB HA TEPPUTOPHUU
Poccuy, o6paiiast 0co60€ BHUMAHHE HA I€OJIOTUYECKUE
XAPAKTEPUCTUKU MECTOPOXKACHUN U 3(PPEKTUBHOCTD
TPAaHCHOPTHUPOBKU NPOAYKIIUL.

B nexabpe 2004 roga KOMIIaHUS IpUOOGpeEIa
KOHTPOJIBHBIH MAKET aK1ini FOranckuedTerasa, OfHOro
U3 KPYIHENINX HEPTENOOBIBAIONUX NPEIPUATHL
Poccun. B pesyinbrare B 2005 rony OHa CTaj1a BTOPbIM
KPYIHEUITUM POCCUMCKHUM NPOU3BOAUTENEM HEDPTU U
ra3a Co CpeIHEeCyTOYHOL JOGbIYCt 1,69 MTH Gapp. H.3.

B 2009 roay BBEJ1a B IPOMBIIIEHHYIO SKCILIYyATALIHIO
KpyIIHEUIIEE MECTOPOXKAeHUE BocTOuHOI CUOHPH —
BaHKOPCKOE, IOCTOBEPHBIE 3AMTACHI KOTOPOT'O COCTABIIAIOT
200 MJIH TOHH HE(PTH, 2 O’)KUJAEMBIE OOBEMBI JOOBIYU —
MOPAJKA 25 MJIH TOHH CBIPOY HE(PTH B I'OJ,.

Y0 KacaeTcst HePTEra3oBoro cepsuca, To ¢ 2006 roxga
PocHedTh C IEJIBIO ONITUMHU3AIIN PAOOTHI HAYAJ1A
MHTEHCUBHO CO3/1aBATh CETh JOYEPHUX CEPBUCHBIX
KOMIAHUWI, CIELUATU3UPYIOIIUXCSA HA ONIPEIEIEHHBIX
HanpasjeHUAX okazanus ycayr: OOO «PH-Bypenue»,
OO0 «PH-Cepsuc», OOO «PH-DHepro» u ap.

Hanpumep, OOO «PH-Bypenune» COGCTBEHHBIMUA
CHJIAMU OCYIIECTBJIAET BECh KOMIIJIEKC PA6OT IO
CTPOHUTENBCTBY CKBAKHUH — OT OOYCTPOUCTBA IUIOIAAKH
OypEHUS JJO CIIyCKa HACOCHOTO OOOPYIOBAHUS,

4 TAKXKE CHENUATNU3UPYETCA HA CTPOUTENILCTBE
TOPU3OHTAJIBHBIX CKBA’KMH U OOKOBBIX TOPU30HTAIBHBIX
CTBOJIOB M3 CKBAXWH KCILIYaTAIIMOHHOI'O (DOH/A.

OO0 «PH-CepBuC» OOBEANHIET OPUTA/IbI TEKYLIETO,
MOA3E€MHOTI'O M KAITUTAJIbBHOI'O PEMOHTA CKBAKHH, 4
TAKXKE CIIEUATIUZUPYETCA HA YCIIYT'AX 1O ITOBBIIIEHUIO
HedTeoTna4Yn I11ACTOB. CEPBUCHBIMU «JOYKAMU»
KOMITAHHH OCYIIECTBISIETCS OOJIBIION OOBEM OIEPALI
IO ONITUMHU3ALNU PA6OTHI CKBAKUH 1 BO3/AEHCTBUAIO

H4 IIPHU3a60MHYIO 30HY I1ACTA. [IOCTATOYHO HIMPOKO
ucnosbdyercs I'PIT.

Ha mectopoxaenusax PocHedTH pabOTAIOT TAKXKE
NIPUBJIEYEHHBIE TTOAPAAYNKH, B YACTHOCTU, HA
BaHKOPCKOM MECTOPOXKAECHUH YCIYTUA B OOJIACTHA
HCIIOJIb30BAHUA KONTIOOMHI'A POCHE(MTH OKA3bIBAET
Trican Well Service.

Pa3BuTHE U UCIIOIH30BAHNE HOBBIX TEXHOJIOT I
PocHedTh CYUTAET OTHUM U3 CTPATETUIECKIX

HAIIPABJIEHUN CBOEU JEATEITBHOCTU. }

Today Rosneft is a leader of Russian oil industry and
one of the biggest public O&G companies in the world.
Its main activities include exploration and production
of oil and gas, manufacturing and selling oil and
petrochemical products. The company is included in
the list of strategic enterprises of Russia.

The geography of Rosneft's exploration and
production activity engulfs all major oil bearing
provinces of Russia: Western Siberia, Southern and
Central Russia, Timano-Pechora, Eastern Siberia and
Far East. The company also carries out projects in
Kazakhstan and Algeria.

The main competitive advantage of Rosneft is the
size and quality of its resource base. The company
owes 229bn BOD of the reserves proven, which is
one of the best figures among public O&G companies
in the world. Rosneft is an ultimate leader in liquids
reserves. The ratio of the company's proven reserves
is 26 years and most of the reserves fall under the
category of traditional ones, which allows boosting
production. The company also possesses 14.1bn BOD
of prospective reserves and 11.1bn BOD of possible
reserves, which are going to supply the proven
reserves in the future. Rosneft sticks to the strategy
of purchasing new assets on the territory of Russia
giving a high priority to the geological characteristics
of the fields and efficacy of product transportation. In
December 2004 the company acquired the controlling
interest of Uganskneftegz, one of the major oil
producers in Russia. As a result it became the second
biggest O&G producer in Russian with the daily rate
of recovery of 1.69m BOD. In 2009 it launched into
commercial production one of the richest fields of
Eastern Siberia — Vakorsky. Its verified reserved amount
to 200m tons and the expected volume of production
is some 25 million tons of crude oil a year.

As far as O&G service is concerned, in 2006 Rosneft
decided to optimize operations by creating a network
of subsidiary companies specializing in certain types
of services: RN Bureniye, RN Service, RN Energo. For
example, RN Bureniye single-handedly performs the
whole variety of operations on well construction —
starting from preparing the drilling site to lowering of
pump equipment. It also specializes in construction
of horizontal bores from the operating well stock. RN
Service unites maintenance, underground service and
well workover teams and specializes in production
enhancement services. The subsidiary companies
do a big volume of operation on optimization of
well performance and bottom hole treatment.
Hydrofracturing is widely practiced as well.

A number ofcontractors work on Rosneft's fields as
well. For Instance Trican Well Service performs CT
operations for Rosneft at Vankorsky Field.

Rosneft adheres to the development and application
of new technologies as one of the key priorities in its
activity.

4
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XYPHANY «<HE®Tb UTA3
EBPA3UA» - 10!

OIL & GAS EURASIA
JOURNAL TURNS 10!

ypHan «HedTb 1 ra3 Espasus» = he journal Oil & Gas Eurasia
OTIIPA3/THOBAJI CBOIO IIEPBYIO E:lw 4 | has marked its first good
pyrayIo gaty B Poccum. S —— round figure in Russia.
IIpa3gHOBAHME IPOXOJUIO B PAMKAX The celebration made part of
Poccuriickoro He(pTEra3oBoOro KOHIpecca the Russian O&G Congress and
u BeIcTaBKU «<HEDTEIA3 2010», B KauecTBe exhibition NEFTEGAZ 2010.
OJJHOT'O U3 30JI0TBIX CIIOHCOPOB KOTOPBIX The journal was one of its major
BBICTYTIAJI 2Ky PHAJI. TOPKECTBEHHBINA IIPUEM sponsors. A solemn reception in
B YECTB IOOMJISIPA COCTOSIIICS B OU3HEC- honor of the anniversary took
nenrpe «Jlorre [naza» Ha HoBoM Apbarte place in business center Lotte Plaza
B MOCKBE. at Novy Arbat in Moscow.

«HedTb 1 ra3 EBpasus» — JBys3bI9YHOE Oil & Gas Eurasia is a bilingual
(1apaJuIe/IbHbIA AHITIMMCKUM U PYCCKUI (Russian and English) edition
TEKCT) U3/JAHHUE TUIIA «OU3HEC-JISI- of business-for-business
OM3HECA», PUHAHCUPYEMOE 32 CIET type, financed at the cost of
pEeKIaMBIL. 32 IPOIIEAIINE TOABI )KYPHAILY advertisement. Due to a wide
Omaropaps MUPOKOMY PACIIPOCTPAHEHUIO circulation, the journal managed
YAAIOCh CTAaTh CBOEOOPA3HBIM aHAJIOIOM to become the principal

g I u".\_“m

npoeKTa «M3 pyK B pyKH» HA POCCUHICKOM Ism [Jseuc Mumuak, usdamens advertizing edition at the Russian
PBIHKE HE(PTEra30BBIX H%aanmﬁl. ;4) ;t{lgflzgggfaﬂég';’gg) Zwbylfs%gg market of O&G media during

BeccMEHHO pefaKIIuer pyKoBoauT I1aT editor-in-chief the last few years.
JaBuc lIInMyuak, KOTopas BIEPBbIE B Poccum Pat Davis Szymczak has been
IIOKA32J1a, KAKUM JIOJIZKHO OBITH JIEJIOBOE the only editor-in-chief from the
MPOMUIBHOE U3JAHUE U KAK HY>KHO Pa60TaTh HAJ time of the journal's foundation. She was the first
HUM. [IpoekT «HedThb 1 ra3 EBpasus» pazpadoTa in Russia to demonstrate what a business core
YHUKAIBHYIO CTPATETHIO IMOJIYICHUSA PEKTAMBI, publication should be like and how you should
KOTOPYIO 10 CUX MOP HE YAATIOCh CKOTUPOBATh work at it. The project Oil & Gas Eurasia developed
HUKOMY U3 KOHKYPEHTOB. JKypHaJI OcTaeTCsa a unique advertisement drawing strategy that none
IEPBBIM U €IMHCTBEHHBIM B Poccuy, npome mnum of the competitors managed to copy. It is the first
AyIUTOPCKYIO IIPOBEPKY TUPaka BPA. and the only Russian journal, which passed BPA

K cBoeMy aecaTuneTuio xKypHai <HedTs nra3 circulation audit.
EBpasus» BbITYCTUII (DYTOOJIKH C I€BU30M: «CKAXHA Oil & Gas Eurasia has produced football shirts
,HET“ KDU3UCY BMECTE C HAMW» 1 FOOVIJICITHBIH with a slogan "Say 'no' to crisis together with us" for
HOMED, COAECPKAIMMUN DAL MATEPHAJIOB, B KOTOPBIX its 10th anniversary and released a jubilee edition
MHOABOJSTCS UTOI'M IIEPBLIX 10 JIET paOOTHI HA summing up the results of its first 10 years of
POCCUMCKOM PBIHKE U HAMEYAIOTCS HOBbIE working at the Russian market and outlining new
MEPCIEKTUBLL. MBI BEPUM, YTO OHHU Y KOJIJIET perspectives. We believe that they are really great.
3ameyarespHple!

PEOAKUMA HAYHHO-NPAKTUHECKOTO XYPHAJIA «BPEMSA KOJTTFOBUHIA»
NO30PABNAET BCEX FOBUJTAPOB N NCKPEHHE XXEJTAET UM HOBBbIX YCITEXOB!

THE EDITORIAL BOARD OF THE COILED TUBING TIMES EXPRESSES ITS CONGRATULATIONS
TO ALL THE ANNIVERSARY HEROES AND WISHES THEM NEW ACHIEVEMENTS!
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PETHUOHBI

DOUBLE BOOST AT YEM-YEGOVSKY FIELD

Mamepuan nyonuKyemcs 8 pamxax KOHKYPCa HCYPHAIUCIIOB U
gomorxoppecnordernmos pezuoranstvix CMH, oceeuarouyux npooremot
Heghmezaszo6020 cepaucd.

This article is published within the framework of the contest of the journalists and news
photographers of the regional mass media, which cover the issues of oil and gas services.

3a 10 nem padomor OAO <THK-Hsazarb» Over the 10 years of operation TNK-Nyagan
ObL10 000LLIMO 6 0684 pa3a bObLULe produced twice more oil from the
eM-E208CKOLL Hehmu, uem 3a npeovLoyuiie Yem-Yegouvsky field than it bad been
20 em paspabomxi. produced over the previous 20 years

of the field development.

HuTeHcupukanus 1o06urau Hed Ty Ha EM-Erosckoit Enhancement of oil recovery at Yem-Yegovsky field
IUIOMAJX BO MHOT'OM OblLj1d OOYCJIOBJIEHA IPUMEHEHHUEM was stipulated by the application of hydraulic fracturing
BHEIPSEMOM € KOHI1A 90-X rofioB TexHosnoruu I'PIT. technology, which has been used since late 1990-s. As
CeropHs BECh pabOTAIOMMUN (POH] MECTOPOXKIECHHU S of today, all the operating well stock has undergone
TIPOIIEJI YEPES ATO I'€OJ0IO-TEXHUYECKOE this procedure. Currently each newly drilled well at the
MeEpPONpUATHE. B HaCTOAIIEE BPDEMS KAXK/1451 BHOBb Yem-Yegovsky field is subject to hydraulic fracturing
po6ypeHHast CkBakuHa Ha Em-Ere nepes 3aryckom B before its commissioning. Diligent work on production
IKCILTYaTALUIO HOIBEPTAECTCA THPOPA3PIBY ILJIACTA. effectiveness enhancement and evaluation of the
Kponotnusas paboTa Ha/l BONPOCAMHU MOBBIIIECHUS prospects of oil recovery from the reservoirs, which
3(pPEKTUBHOCTH JOOBIYU U OLICHKA IIEPCIIEKTUB have not yet been drilled in, to a great extent provide
U3BJIEUYCHUS HE(PTU U3 €IIIE HE PA30YPEHHBIX 3AJIEKEN sustainable development of the oilfield.

BO MHOT'OM O6YCIOBITUBAIOT YCTOHYHBOE
Pa3BUTHE MECTOPOKACHHUSL.

OOPMUWPYEM NMPEOCTABJIEHUE
Kakum 61 IPOMEAINNHA IO/ A1 EM-Ery,
b atidei Geiniivla vl iekiaziv e SREachnewivdrillechwellattheem=Yegovsky fielchissubject

MECTOPOK/IEHHE B HEAATCKOM OyAYIEM, [ ief o) /o = |EIfle i =il flple el et €l nn klelatinle
pacckaszan JleoHu MeJIbHUKOB, HAUAJIBHUK

orena paspaborku EM-EroBckoi riomaim.

B rauane 2009 rofa nepej OTAeIOM CTOSITH FORMING THE NOTION
JIBE OCHOBHBIE 33/144H: [TIOJIYYUTh IOHUMAHUE ‘Was the previous year a successful one for the Yem-
I10 YIIIOTHsIIoIEMy 6ypeHuIio Ha EmM-Erosckom Yegovsky field? What are the prospects of the field
MECTOPOXK/ICHHUH, HETOCPEACTBEHHO HA OO'BEKTE development in the nearest future? Mr. Leonid Melnikov,
BHUKYJIOBCKOU CBUTBL, U OLIEHUTD 3(P(PEKTUBHOCTD Head of the Department for Development of Yem-
OypeHns O6bEKTOB TIOMEHCKOU CBUTBHL Yegovsky Field told us about these issues.

IToncKu pemenus NEPBOK 33/1a49U MNPOXOANIIN B At the beginning of 2009 their department had two
TEOPETHUYCCKOM IVIOCKOCTH. CIICIMAIMCTHI JIC/Ia/IN main tasks: to reach to an understanding regarding infill
pacyeThl, FOTOBUJIN I'HIPOAMHAMUYECKYIO MOJIETb drilling at the Yem-Yegovsky field, particularly at the
Y4aCTKA, CTPOWJIN IPOTrHO3bL, PACCMATPHUBAIA BAPHUAHTEI Vikulovskaya formation, and to assess the effectiveness
YIUIOTHSAIOWETO 6yPEHUSA, CIUTAINA SKOHOMHUUECKYIO of drilling at the Tyumenskaya formation.
3(pPEKTUBHOCTD. BCE 3TO AENMATIOCH C LENBIO ONPEAETUTD The resolution of the first task was mainly theoretical.
HanOO0JIe€ PEHTAOETBHBIN NOAXO/] K U3BJICUEHUIO The experts made computing, prepared hydrodynamic
3a11acoB He(PTU. YTO KACAETCS UCCIEJOBAHUI 3A11ACOB simulation model of the area, made forecasts, considered
TIOMEHCKOH CBUTBL, TO CETOJHS Y CIIEIIUAIHNCTOB different variants of infill drilling, calculated economic
(POpMHUPYETCS NPEACTABIEHUE 06 UX CTPYKTYPE. efficiency. All this work was done in order to determine

B 2009 ropy 661 3aKOHYEH OIIBITHO-ITPOMBIIIJIEHHBII the most cost-effective way of oil reserves recovery. As
IPOEKT — GypeHue Kycta Ne 167. [IpoGypeHHbIC Ha for exploration of the Tyumenskaya formation reserves,
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HEM CKBA’KHUHBI ITOKA34/I1
XOPOILNI PE3Y/ILTAT.

B nmpomiomM rozy 6611
HA4aT IPOEKT OYPEHU S KYCTa
Ne 177, pe3y/bTaThl KOTOPOTO
HE ONPAaBAAIN OXKUAAHUIL. B
IPOILIECCE PAOOTH BOZHUKIIN
CJIOKHOCTH, KACABIIIHUECH
reoJIOrnu OO6'bEKTA. ITyTem
noA60pa TEXHOJIOTUN
OCBOEHMUS U AKCILIyaTALIN
NpOOYPEHHBIE CKBAKHUHBI
MEPELIU B PAHT
EePCIIEKTUBHBIX. Bypenune Ha
KycTe Ne 177 nIpogo/KUIOCh
B 2010 rony.

Bcero B atom rogy
IUTAHUPYETCA NPOOYPUTh NOPAAKA 31 CKBAXXUHBI HA
EM-EroBCKOM III0MIA/U: AECATD U3 HUX [IPUXOAUTCH HA
JIOJIIO TIOMEHCKOM CBUTBI U 21 — HA BUKYJIOBCKYIO CBUTY.

MNMPEOOONEBAA CJTOXHOCTU

JIleonu MeIbHUKOB ITOICHIJI, YTO U3HAYAIbHO
OO'BEKTHI TIOMEHCKOM CBUTBI CYUTAIUCh SKOHOMUYECKHU
HEPEHTAOEIbHBIMH, TAK KAK UX IKCILIyaTaI[UsA U
pa3paboTKa HE OKYMNAJINCh. Ha CErOAHANIHNLN IEHDb
ONpOOOBAHA TEXHOJIOTHS UHTEHCU(PUKAIIUY TIPUTOKA
HeMTU, KOTOPAS XOPOIIO 3aPEKOMEH/IOBAIA CEOS
KM IO3BOJINJIA TOOUTBCS HEIJIOXUX IPUTOKOB
Ha kycre Ne 167,

B To ke Bpems 11o coceaaemy Kycty Ne 177 n3-3a
XYALIMNX KOJUIEKTOPCKUX CBOMCTB IUIACTA U3HAYAJIBHO
HE yJAJIOCh JOOUTHCS HEOOXOAMMOI IPOJYKTUBHOCTH
CKBaKMH. /17151 permeHus Ipo61eMbl 6bLI PACCMOTPEH
PAI TEXHOJIOTMH, ITO3BOJIAIOIINX YBEJINYUTD
HEPTEOTAAUY IUIACTA, U3 KOTOPBIX IPEATIOUTEHNE
OTAAJIM OCBOECHHUIO HA 430T€ C IIPUMEHEHUEM
KOJNTIOOUHTA. B pe3ynbrare NpUMEHEHN JAHHON
TEXHOJIOI'MH YAAJIOCh BBIBECTH CKBA’KUHBI HA IIJIAHOBBIE
PEXMMBI SKCIUIYATALUHU.

besycnoBHO, KpusucHbIN 2009 roj BHEC CBOU
KOPPEKTHUBBI B [IPOEKTHI, KOTOPBIMU 3AHUMAETCH OTAEI.
Tak, HAIpHUMEP, BMECTO CEMU IIJIAHOBBIX CKBAKHUH
Ha Em-Ere ycnenu

Ioozomoseka K zudopopa3puigy 3agepuena
Ready for bydraulic fracturing

the experts are currently forming the notion of their
structure.

In 2009 they completed a pilot project — drilling
cluster No. 167. The wells drilled at this cluster showed
good output.

Last year they started a project of drilling cluster
No.177. However, its results did not come up to their
expectations. Some geological problems occurred
during the work. By means of selecting the technologies
of development and operation the wells were transferred
to the category of promising ones. The drilling works at
cluster No.177 continued in 2010.

This year they plan to drill total of 31 wells at the
Yem-Yegovsky field: ten of them will be drilled at the
Tyumenskaya formation and 21 — at the Vikulovskaya
formation.

OVERCOMING DIFFICULTIES

Mr. Leonid Melnikov explained that initially the
assets of the Tyumenskaya formation were considered
unprofitable, since their development and operation
did not pay back. As of today a certain technology of oil
recovery enhancement has been tried. This technology
proved its value and allowed getting good inflows at
cluster No. 167.

At the same time at the neighboring cluster No. 177,

NPOGypPUTD IHIIb Ins pelweHns npobnembl ObiN PacCMOTPEH P TEXHONOMMI, MO3BONAOLLNX
“’1; b yBenuunTb HedTeoTaady nnacta, U3 KoTopbiX NpeanoYTeHne otaanu

1O Kacacres OCBOEHMIO Ha a30Te C NPYMeHEHNeM KONTIoBMH a.
OLIECHOYHOM

CKBaKMHBI, KOTOPAs
ObL1a IPOOGYpeHa

Ha kycre Ne 176, o

MOK4 HET TOYHBIX

JTAHHBIX 00 ee

norennuane. OJHAKO PE3YIBTATHI FeO(PHU3UIECKUX
WCCJIEJOBAHUN BHYIIAIOT ONPE/EIEHHBIE HAMEKbL.
ECTB BEPOSTHOCTB, 9TO PAriOH KycTa Ne 176 OKaXkeTCs
BECHbMA ITEPCIEKTUBHBIM.

due to worse reservoir properties the initial plans to
achieve the necessary productivity of the wells failed. In
order to resolve the problem a number of technologies
which allow enhancing reservoir recovery were
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IIponnanm
Proppant

MPOEKTbI HA BNC

HenmasHo B ocHOBHOM 6u3Hec-T1aH OAO «THK-Haraup»
OBLIN BKJIIOYEHBI IIPOEKTHI YIIJIOTHAIOMIETO OYPEHN S HA
OOBEKTAX BUKYJIOBCKOM CBUTBL

Jleonn MeIbHUKOB HOSACHWIL, YTO 9TU IIPOEKTHI
CYUTAITHUCh OYEHb PUCKOBAHHBIMU U N3HAYATIBHO
IIJIN KAK JJONIOJIHUTEJIbHBIC IPOEKTHI — «XOIIEPbI».
KoMmaHus npuHsiIa pereHue o6 uX NepeBojic B
OCHOBHOU OU3HEC-TIJIAH, HOTOMY YTO COTPYJTHUKAM
orena pa3paboTku EM-EroBCcKoM mIommam COBMECTHO C
JIENAPTAMEHTOM Pa3pabOTKH MECTOPOXKICHUH yIaTI0Ch

MHHUMM3HUPOBATb PUCKH, CBA3AHHBIE C EI'0O PEATHU3AIUET.

KcraTy, OCHOBHAA CJIOKHOCTD 3AKJIIOYAETCA B TOM, YTO
YVILUIOTHSAIOIIEE OypeHUe OyZET BECTUCH HA Pa36yPEHHBIX
Y4Y4CTKAX, YTO UMEET OIIPEJE/IEHHbIE PUCKU. Peannsanus
JJAHHOT'O IIPOEKTA MO3BOJIUT YBETUYUTH OOBEM JJOOBIYU
HedTH HA 39 TBHIC. TOHH B I'OJl.

T'oBOPs O NEPCIIEKTUBAX PA3BUTUA MECTOPOXKICHUSA,
JleoHu 1 MEJIbBHUKOB OTMETHUJL, YTO HA TAHHBI MOMCHT
COTPYAHUKH OTAENA PA6OTAIOT HAJ] TIPOEKTAMU
PAa3BUTHA TIOMEHCKOM CBUTEL [ToTEHIIMAI JAHHOTO
OO'BEKTA COCTABIISIET NOPAJIKA 80% HU3BJIECKAEMBIX 3AI1ACOB
1o Bcert EM-Erosckort tiomanu. B Hacrosmee BpeMd
PacCMaTpUBAETCA BAPUAHT IIPOEKTA OYPEHUA
100 ¢ mMIIHMM CKBAKHH HA TIOMEHCKOM CBUTE.

ITo mpeaBapyUTEIbHBIM OLIEHKAM, K PEAJIM3ALUU
KOMIIJIEKCA IIPOEKTOB NpUCTynAT B 2012-2013 1T, a
3aBEpPIIEHNE PA6OT 3AINIAHUPOBAHO OPUEHTUPOBOYHO
Ha 2016 roa. OCHOBO# 3THUX ITPOEKTOB MOCTY KA
pe3yabrarhl 6ypeHust KycTo Ne 167, 177, a TakKe JaHHbIC
3D-cencMUKM. ECin y1acTCa JOKA3aTh, YTO U B IPYIUX
30HAX €CTb 9KOHOMUYECKUA PEHTAOEIbHBIE 3AM1ACHL, TO
Iporpamma OypeHus 6yI€T paCIIupeHA.

YT0 3HAYUT Uit OT/IE A pa3paboTku EM-Erosckoi
nonaau (paxkT Joo6b19u 30-MUIIMOHHONM TOHHBI
HedTu? JIeoHn MEJIbBHUKOB OTBEYAET HA 3TOT BOIIPOC
TaK: «CEroiHA 1JIs MECTOPOXKIEHUA HACTYITHJI IIEPHO],
B3POCJIEHUA. Briepeint HAC XKAET TsKenas, HAIPAKEHHAS
padora. Hep1b He OyJeT 1aBaThCs JIETKO, TEM 60J1€€
CJI0’KHAs Y KAIIPHU3HAs HE(PTh TIOMEHCKOM CBUTHL. HO MBI
OAOEPEM K HEY KJIIOUM».  ©

DomozpagpuiiL npeoocmasiervl asmMopPOM.
Banentnna HEJTUIIEBA, razera <I'puOyHa He(PTAHHKA»,
000 Haraus-Megua»
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considered. Finally the choice was made in favor of
nitrogen-based completion with the use of coiled tubing.
As a result the planned production conditions of the
wells were achieved.

Of course the 2009 crisis interfered with the projects
implemented by the Department. Thus, instead of the
planned seven wells at the Yem-Yegovsky field, only five
were drilled.

As for the appraisal well, which had been drilled at
cluster No.176, there is no precise data about its capacity
yet. However, logging results give certain hope. There is a
possibility that the cluster No. 176 area will turn out to be
a very promising one.

PROJECTS FOR AN ENCORE

The projects on infill drilling at the Vikulovskaya
formation have recently been included into the main
business-plan of TNK-Nyagan.

Mr. Leonid Melnikov explained that these projects were
considered high-risk ones and initially were referred to as
supplementary projects - hoppers. The company decided
to include these projects into the main business-plan,
because the experts of the Department for Development
of Yem-Yegovsky Field together with the Department
for Development of Fields managed to reduce the risks
attributed to implementation of these projects. By the
way, the main difficulty was in conducting infill drilling
at the well-drilled areas, which implies certain risks.
Implementation of this project will allow increasing oil
production by 39 thousand tons per year (245,283 barrels
per year).

Speaking about the prospects of the field development,
Mr. Leonid Melnikov noted that the experts of
the Department were working on the projects of
Tyumenskaya formation development. The capacity of
this formation is about 80% of the recoverable reserves
of the whole Yem-Yegovsky field. Currently the project
on drilling more than 100 wells at the Tyumenskaya
formation is under consideration.

According to preliminary evaluations, it is planned to
start the implementation of the set of projects in 2012—
2013, and the works are planned to be accomplished by
2016. The results of drilling clusters No.167 and 177, as
well as 3D-seismic data served the basis for such projects.
If they manage to prove that other areas also contain
profitable reserves, the drilling program will be extended.

What does the recovery of the 30 millionth ton of
oil mean for the Department for Development of Yem-
Yegovsky Field? Mr. Leonid Melnikov answers in the
following way: «<Today the field is at the stage of maturing.
In the future we will have very hard and intense work.
Oil will not come out easily, especially Tyumenskaya
formation oil, which is very tough and temperamental.
But we will find the keys». ®

Photos courtesy of the author.
Valentina TSELISHCHEVA, “Tribuna Neftyanika” Newspaper,
Nyagan-Media
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AHKETA

«BpemeHun konTiobunHra»

Mbl nonpocmnm
npencraBuTenen
CEPBUCHbBIX KOMMNaHU
OTBETUTb Ha ClieaytoLme
BOMPOCh!:

1. Ha xaxux euoax pabom
cnevuanusupyemcs Bawa
Komnarus?

2. Kaxue ocnosHble onepavuu
Baue npeonpusamue npoeooum
C NOMOULBIO KOJUMIOOUH206020
obopyoosarua? Kaxoea ux
De3ynumamuerocns (8blCOKA,
CHeOHAA, HU3KAA)?

3. Kaxue ynuxanotore oneparuii
Bam yoasanocs npou3sooums
C NOMOULBIO KOJUNIOOUH208bLX
YCMarHoB0K?

4. Kax ompa3suics IKOHOMUMECKIULL
KPU3UC HA cmoumocmu pabom?

5. Kaxue Hoswble mexHonozuu Bauia
KOMNAHUA CO6Mp61€WlCﬂ oceoOUMb?

0. O Kaxux KoanoOuUH206bLX
MEXHO02UAX U KOHKDEMMHbLX
onepayuax Bam xomenocs bl
3Hams bosbuLe?

/. Kaxue mexnonozuu
Hepme2a308020 cepeuca 6yoym
Hauboee 60cmpebosarbL 8
Onuxncatiuiem 6yoyuiem?
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H.H. Kaganko, HauaarbHUuK
omoeaa KPC u H/Y,
I'ITy «/Is6082a3000bt4a»

LI. Kavalko, Head of Well
Workover Department at
gas producing company
Lvovgazdobycha

N

1. PeMOHT CKBAaXWH, B TOM
YHCJIE C TOMOMIBIO KOMTIOOMHIOBOU YCTAHOBKHU
MKI10T. I'my6mnbl ckBaXuH: 0T 1000 710 3300 M.
B GOMBIIMHCTBE C/IYY4€B CKBAXKUHBI HAXOJISTCS
HA4 ITOCJIEHEN CTA TN SKCILIYATAIN.
ITpoussogum npomeiBku I'TIK B HKT, B
WHTEPBAIAX NTEPHOPALTUH, A TAKKE YIAICHHE
IUIACTOBBIX BOJI HUKE nTojiBecku HKT, ocBoenue
[MAKEPHBIX CKBAXKWH.

Well service using CT unit MK10T. The depth of
the wells ranges from 3280 to 9845 ft. In most
cases the wells are at the final stage of operation.
We perform flushing operations in the tubing,
perforation intervals, remove formation waters
below the tubing hanger, develop packer wells.

2. Ycranoska sierkoro tura MK10T skcrnyatupyercs
Hamu ¢ 2006 roaa. I[IpoBe/IeHbl PEMOHTHI HA
67 CKBAXKUHAX, B TOM 9HUCJIC HA 10 MAKEPHBIX.
Pe3ybTaTUBHOCTD ONICPAITHIL BEICOKAS (96—97%).
Oco6eHHO 3(P(HEKTUBHBI KOITIOOUHI'OBBIE
OIepaI iy Ha CKBA)KMHAX C AHOMAJIBHO HU3KUMU
ITACTOBBIMU JIABJICHUSIMU.

We have been using the light rig MK10T since 2006.
67 wells including 10 packer wells have been
serviced. The efficiency of the operations is very
high (96-97%). Coiled tubing operations are
especially efficient in the wells with abnormally low
formation pressure.

3. OCBOEHME NAKEPHDBIX CKBAKMH C IIPOXOA0M YEPES
aKep /10 320051 CKBA’KHBL

Development of packer wells with passage through
packer till bottomhole.



Coiled Tubing Times

UESTIONNAIRE

We have asked
representatives

of ailfield service
companies to answer
the following questions:

1. What types of operations does
your company specialize in?

2. What are the main types
of operations that your
company performs with
application of coiled tubing
equipment? How can you
describe the efficiency of such
operations (high, medium,
low)?

3. What unique coiled tubing
operations has your company
managed to perform?

4. In what way bas the economic
crisis dffected the cost of
operations?

5. What new technologies is your
companmny going to adopt?

6. What coiled tubing
technologies and specific

operations would you like to
learn more about?

7. What technologies of oilfield
services will be in the most
demand in the nearest future?

N

mexanux Openoypzckozo
YHPC OOO da3npom
noozempemonm Openoypz»

supervisor of Orenburg Well
Stimulation and Service
Department at Gazprom
Podzemremont Orenburg

1.

4

CronmMoCTb paboT HE U3MEHUJIACD.
The costs of operations have remained the same.

CONHO-KUCIOTHBIE O6PA00TKY, 4 B OyIyIIEM —
U U30/IALIMOHHBIE PAOOTHL

Acid treatment and squeeze jobs, in the future.

O6 NCOMB30BAHUU TYPOOOYPOB U BPAIAIOIINXCS
HACAJOK I1pu ITpoMbIBKe 'TIK.

The application of bottomhole motors and rotary
blades during flushing operations in gas systems.

PadoTel 1o TO KONTIOOMHTA IPEICTABUTEISAMU
3aBOJjA-U3TOTOBUTEIA.

CT maintenance by representatives of the
manufacturer.

B.E. Paoues, 2n1a6Hblil

V.Y. Riabtsev, Mechanical

KanuraJbHbIN PEMOHT U UHTECHCU(DUKALINA
HEPTAHBIX U TA30BBIX CKBAXKUH OPEHOYPrCKOTO
I'A30KOH/ICHCATHOI'O MECTOPOXKICHM S, B TOM
YHCJIE C TOMOIIBIO KOITIOOMHI'OBON YCTAHOBKU
MK20T.

Well workover and stimulation of oil and gas wells
of Orenburg gas condensate field including the use
of CT unit MK20T.

I/IHTCHCI/I(I)I/IKH.LU/IH 1 OCBOCHHE CKBAKHNH

C UCITOb30BAHUEM OJIOYHBIX MOOMIbHBIX
CCMAPAIMOHHBIX YCTAHOBOK. Ha KonTIOOMHI'OBBIE
YCTAHOBKH BO3JIAT'AIOTCA p216()TbI I10 BBECACHMIO

Ne 4—5 (033) Centa6ps / September 2010 111



AHKETA

«BpemeHU KonTioOnHra»

CKBAKUH B 3KCILIyaTanuio rocjie KPC u ocsoenue
ckBaxuH nocuie I1CTIO. Pa6OTbI IPOBOAATCS HA
myouHax 1800-2000 M. Pe3yibTaTHUBHOCTD PA6OT
CpenHss.

Stimulation and development of wells with
application of package mobile separation units.
The CT units are used for putting the well into
production after workover and well completion,
after interval hydrochloric acid treatments. The
operations are performed at a depth of 5900-6500 ft.
The operational efficiency is medium.

3. HM3BiedeHMe KJIAIIAaHOB-OTCEKATEEH (ABAPHUITHDBIX)
6€3 IpoBeAEHH PAOOT IO KAITUTAIBHOMY
PEMOHTY CKBAXKUH, TEO(PUNIECKUE PAOOTHI
C UCIIOJIb30BAHUEM KOJITIOOMHTI 4.

Extraction of (emergency) shut-off valves
without well workover, coiled tubing geophysical
operations.

4. CTOMMOCTB PabOT CHU3WIACh IPUMEPHO HA
20-30% 110 cpaBHEHUIO € 2008 rogoMm.

The costs of operations have reduced by 20-30%,
as compared to 2008.

5. YCTaHOBKY LIEMEHTHBIX MOCTOB uepe3 I'T
guamMeTpom 38,1 Mm.

Placement of cement plugs through 1.5" coiled
tubing.

B.I1. Kpaseu,
3aM. HAUAAbLHUKA Omoenad
B0CCMANHOBNCHUA CKEAICUH
u unmencupurxauuu
BY «YKkpoypzas»
I'K «Yxpza3ooosiua»

V.P. Kravets, Deputy bead
of’the Department
of Well Recovery and
Stimulation at Ukrburgaz
and Ukrgazdobycha

1. BypeHue CKBaKHUH, UHTCHCU(PUKAIINSA JOOBIYH.

Drilling wells, production stimulation.
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2. C1ioMOHIbIO KOJATIOOMHIA MBI IIPOBO/IUM
OCBOEHME, BBIMBIB TponnanTa rocsuie I'PI1, BBIMbIB
npo60k B HKT. D PeKTUBHOCTD pAOOT BBICOKAS.

We apply CT for well completion, proppant
cleanout after hydraulic fracturing, removal of plugs
in the tubing. The efficiency of the operations

is very high.

3. Paborpl HA rmy6rHAX 10 5500 M.
Operations at a depth of up to 18,000 ft.

5. Bypenwne BTOPBIX CTBOJIOB METOZIOM BBIPE3AHHUS
OKH4 B 9KCIUTYaTAITHOHHOM KOJIOHHE.

Sidetracking by means of milling a hole in the
production string.

6. O KOATIOGUHTOBOM GYPEHUM.
CT drilling.

C.M. Ky3y0, nauaasHuk
MexXHON02UUEeCKO20 Omoena
PYII IIO «Benopycnedmv» —
YIIHII u PC

S.M. Kuzub, Head of
technical department at
Belorusneft, Department of
Oil Recovery Enbancement
and Well Workover

1. KanuTanbHbBIA PEMOHT CKBA’KUH U OypeHUE
OOKOBBIX CTBOJIOB C UCTIOJIb30BAHHUEM
KOJTIOOMHI'OBOU YCTAaHOBKH MK30T.

Well workover and sidetracking with application
of CT unit MK30T.

2. TIpOMBIBKH 3260€B CKBA>KIH, TIPOMBIBKUA
HKT ot conenaparuHOBBIX OTIOXKEHNUH,
KOMIIPECCUPOBAHHUE C UCTIONB30BAHMEM I'T,
conpoBox/icHue CKO, 6ypeHne OTKPbITOro
OPHEHTHPYEMOT'O CTBOJIA. PE3yIbTaATUBHOCTD
PaboT BBICOKASL.

Flushing of bottomhole, removal of salt, paraffin
and resin deposits from the tubing, compression
with CT, acid treatments and rotary open hole
drilling. The efficiency of the operations is very high.



Coiled Tubing Times

QUESTIONNAIRE

3. BypeHHue OTKPBITOI'O OPUEHTHUPYEMOT'O CTBOJIA
AJIUHOM 18 M.

Rotary drilling of 59-ft. long open hole.

4. CHHKEHHS AKTUBHOCTHU B 06J1ACTHU
HCIOJIb30BAHU S KOJITIOOMHI'OBBIX TEXHOJIOT NI
HE HAOIIOIaI0Ch.

No decreased activity in the use of CT technologies
has been been observed.

5. BypeHue OTKPBITOrO CTBOJIA U3-TIOJ] «OAINMAKa»
XBOCTOBHUKOB OOKOBBIX CTBOJIOB O€3 IEMOHTA KA
OypOBOU YCTAHOBKH, YCTAHOBKA IIEMEHTHBIX
MOCTOB C TToMOIIbI0O MK30T.

Drilling ahead of open hole from under the liner
shoe of sidetracks without rig-down, placement
of cement plugs with MK30T.

6. OTPII, PUP ¢ KOXTIOGUHIOM, OCBOCHUU ITOCIIE
KOJITIOOMHI'OBOT'O OypPEHUS (TIIPOMBIBKA 34060€B,
CKO, KOMITpECCUPOBAHHUE).

Fracturing, remedial cementing with CT,
well development after CT drilling (flushing
bottombholes, acid treatments, compressing).

A.B. IpaoKun, unicenep-mexHono2
BeaHHITHuedgbms, PYII «I10 «beaopycneghmo»

A.V. Drabkin, Process engineer of Belarusian
Oil R&D Institute at
Belorusneft

1. IInpoKuii ClieKTp
BHYTPUCKBAKUHHBIX
pa6ot — ot I[TPC 10
I'U/IPOPA3PHIBOB IJIACTOB.

A wide number of
downhole operations
- from well service to
hydraulic fracturing.

2. IIpombIBKa 32060€B, OUMCTKA TPYyd OT ACTIO 1
COJICOTIIOKEHH M, OUYUCTKA CKBAKHUH tocye ['PIT.
Pe3ynbTaTUBHOCTD BBICOKASI.

Flushing of bottomholes, removal of asphalt,
resin and paraffin deposits from the tubing, well

4

cleanout after hydrofracturing. The efficiency
of the operations is very high

3. OPPEKTUBHBIE T'HIPOPAZPHIBHI IIJIACTOB HA
1yorHax csbime 3000 m.

Effective hydrofracturing at a depth of 9,845 ft.

4. BHEMHMM CEPBUCOM HAIld KOMITAHUA HE
3aHUMAJIACD.

Our company has not had any service subcontracts.

5. PasmasipHOE BCKPBITHUE IJIACTA, HATIPABICHHOE
oypenue ¢ I'T, 6eciakepHBIE I'HIPOPA3PHIBLI
ITyTEM TOYCYHON CTUMY/ISIINH BCTABOK
CKBA)KHHBL

Radial drilling, CT directional drilling, packerless
hydrofracturing by means of point stimulation
of well sections.

6. O rexnonorusx Tuma Surgi Frac (Halliburton)
C UCNONMb30BaHUEM ['T 6OIBIINX TUAMETPOB.

Technologies similar to Surgi Frac (Halliburton)
with coiled tubing of large OD.

7. TPIT; 06paboTku ¢ MuHHMyMOM CITO
(C KONTIOOMHTOM).

Hydrofracturing; treatment with the minimum
of coiled tubing trips.

E.C. Myxambemnaii3os,
mexHuuecKkuli oupexmop
TOO «Mazti-Hueecm»

Y.S. Mukbambetpaizov,
Technical director
at May Invest

1. Hama KoMnaHus IPOBOAUT
PabOoTEI IO KATUTAILHOMY
PEMOHTY CKBA’KHUH U
06pabOTKE TPU3AOONHON 30HBI
IUIACTA.

Our company performs well workover
and bottomhole treatment operations.

2. TIoka MBI HE TPOBO/IUM PAOOTHI C TPUMCHEHUEM }
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AHKETA

«BpemMeHUn KonTioOnHra»

KOJITIOOMHI'OBOT'O O60PY/IOBAHUST, TOCKOJIBKY Y.A. Butov, Deputy bead
HE UMEEM TAKOBOT'O. HO MBI 3aMHTEPECOBAHBI of the Department of
B IPUOOPETEHUH KOITIOOUMHI'OBOI'O Well Construction of the
OOOPYIOBAHMS U UMECEM CAMBIC CEPbE3HbBIC Belarusian Oil RED Institute
HAMEPEHUS 1O BXOXK/JJEHUIO B PBIHOK at Belorusneft
KOJITIOOMHT'OBBIX YCJIYT, TOCKOJIBKY 3TH
OIepPAINH TPUOOPETAIOT BCE HOJIBITYIO 1. BypeHme HOBBIX CKBAKUH U
MIOITYJISIPHOCTD B MUPE U, B YACTHOCTH, BOCCTAHOBJICHUE CKBA’KMH
y Hac, B Kazaxcrane. 13 IPOCTANBAIONICT'O
donaa.
We haven't used CT equipment in our
operations so far, as we don't have such Drilling new wells and putting mature idle wells
equipment. But we are interested in purchasing into production.
CT equipment and have serious intentions
to enter the market of CT services, since such 2. I'mapopaspelB ILUIACTOB, 06paboTku 1311,
operations are getting more popular in the world BOJIOH3OJISIIIM S, IPOMBIBKH, IPOOHOE
including Kazakhstan. KOJNTIOOMHIOBOE OypEHHE.
4. CroumocTb paboT B KPC CHU3MIIACH B CPEJHEM Hydrofracturing, bottomhole treatment, water
Ha 20-25%. shut-off, flushing, test CT drilling.
On average, the costs of well workover 3. bypenwme c npuMmenenneM CHES89
operations have reduced by 20-25%. npounsBoacTBa C3A0 «HOBUHKA».
5. Hac uHTepecyeT TEXHOIOIU PAJUaIbHOIO Drilling with CHE89 produced by Novinka.
OypEeHUS, XOTSI HA COBPDEMEHHOM 3TAIIC OHA,
BO3MO’KHO, €IIE HEJIOCTATOYHO pa3paboTaHa. 4. OTpa3wiIcs Ha 3aKa32X HOBOT'O OOOPYAOBAHUS:
OHAKO, BHE BCSIKOT'O COMHCHUS, 3TA YCJIOBHSI CTATTN XYIKE.

TEXHOJOTHS OYEHD IIEPCIEKTUBHA.
It has influenced the orders of new equipment:

We are interested in the technology of radial the conditions have deteriorated.
drilling, though at the moment it is, probably,
not developed thoroughly enough. Yet, 5. DBypenue Ha Ienpeccruy C HOMOIIBIO
undoubtedly, this technology is very promising. KOJTIOOMHI'OBOU TEXHUKU.
6. O 6ypeHHUH C KOITIOOUHTOM. Underbalanced coiled tubing drilling.
CT drilling. 6. O 6ypeHuH Pa3BETBICHHBIX U MHOI'O3a00MHBIX

CKB2>KUH, OyPEHHU HA JICIPECCU.
7. Bypenue Ha Jenpeccui, BHOPOBOJIHOBOE
BO3/ICHUCTBHE HA IIJIACT. Drilling multilateral wells, underbalanced
drilling.
Underbalanced drilling, vibrowave bed
stimulation 7. bypeHue Ha JerpecCuu C IIOMOLIbIO
KOJTIOOMHI'OBOU TEXHUKU.
FO.A. Bymoes, 3a6. omoenom
cmpoumenscmea ckéaxncun berHHIIHnehmo, Underbalanced coiled tubing drilling. ©
PYTI 10 «Benopycnegpmo»
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KoMimmaHnusa
JIIJITFOMBEP?KE»
IIpeacTaBasaeT
HOBYIO TEXHOJIOTHIO
HHTECHCH(PUKAITHT
TOOBIIH

Komnanus «IInoMoepxke» O6bsIBUIA O
TOM, YTO €€ CHEUATUCTHI Pa3paboTanu
HOBYIO T€XHOJIOIHIO HiWAY 11 nposenenus
I'PIT, cO3Aa10ITyI0 KaHAJIBI IPUTOKA (DIIIOUA
B CKBAKMHY. T4 HOBASI TEXHOJIOTUS
MAaKCUMAJIbHO YBEJTUYUBAET TEMIIBL JOOBIUH
YITIEBOJOPOJOB IIOCPEACTBOM CO3AAHUA
KaHAJIOB [IPUTOKA B TPEIIUHE I'MIPOPA3PbIBA.

«Texnonorus HIWAY nepeonpezensiet
camo nouaTue I'PI1, ycTrpanssa 3aBUCUMOCTD
MHTEHCHUBHOCTHU ITIOTOKA BHYTPU TPEIIHUHBL OT
IPOBOJUMOCTH 6aApbePA U3 PACKIUHHUBAIOIIETO
areHTar, — 3agaswil Ilarpuk HIopH, Ipe3UgeHT
otaeneHus Well Services KOMIAaHUH
«[IImoMbepxe».

HImoMbepKe yKe YCIIENTHO UCTIOIb30BAIA
Texnonoruio HiWAY B Aprentune, Poccun,
Mexkcuke u CHIA.

Texnonornsa HiWAY KOpeHHBIM 06pa3oM
U3MEHSET METOJ, IIOCPEACTBOM KOTOPOI'O
($hOopMUPYETCSA NTPOBOJUMOCTD TPEIIUHEL
VHUKaJIbHOE COYETAHUE TEXHOJIOT UM
3aKAHYUBAHUA U BBIOOPA MECTA IIPOBEAECHUS
I'PIT, ynpaBiaeHUA TEXHOJOTMYECKUM
MPOLIECCOM U MHKUHHUPHUHTA CKBA)KMHHBIX
JKHUAKOCTEH CO3IA€T KOMIIJIEKC CTAOMIBHBIX
KaHA4JIOB B TPEIMMHE. [IPON3BOAUTENBHOCTD
TPEMUHBI IIEPECTAET 3ABUCETD OT (DAKTUYECKON
MIPOHULIAEMOCTHU UCIIOJIb3yEMOTI'O IPOIIIAHTA.
To eCcTb BMECTO TOTO, YTOOBI T€Yb CKBO3b
6apbep U3 PACKIMHUBAIOMIETO ATEHTA, IOTOK
YITIEBOJOPOAOB IPOXOAUT Yepe3 KaHaIbl
BBICOKOU IIPOBOAUMOCTH.

DTHU KAHAJIBI TAHYTCS OT CTBOJIA CKBA’KUHBI
K KOHI1Y TPEIIUHBI THPOPA3PhIBA,
YBEJINYUBAs 3(P(PEKTUBHBIE TTOJTYIJINHBI
TPEILIHUHBI U ITOBBIIIAS OOPATHBIN IPUTOK
(I0HA0B U IIOJIMMEPOB. BCe 3TO NPpUBOAUT K
MaKCHMaJbHOMY YBEJIUUYEHUIO TEMIIOB JJOOBIUU
YITIEBOJOPOJOB.

Texnonorus HIWAY MOXeET IPUMEHSITbCS
JULSL THAPOPA3PBIBA IVIACTOB, COCTOSIIUX
U3 TBEP/BIX IIOPOJ, B OJHOCJIOHHBIX U
MHOT'OCJIOMHBIX HEPTAHBIX U I'A30BbIX
CKBAXKMHAX. }

SCHLUMBERGER
Unveils New
Stimulation Technique

Schlumberger announced the release of the
HiWAY flow-channel hydraulic fracturing
technique. This new technique maximizes
production and hydrocarbon recovery through
the creation of open flow channels within the
propped fracture.

"HiWAY redefines hydraulic fracturing by
removing the link between flow within the
fracture and proppant pack conductivity", said
Patrick Schorn, president, Schlumberger Well
Services.

Schlumberger has successfully deployed
HiWAY in Argentina, Russia, Mexico and the
United States.

HiWAY fundamentally changes the way
fracture conductivity is generated. A unique
combination of placement and completions
techniques, fluid engineering and process
control creates a complex network of stable
channels within the fracture. The productivity
of the fracture is decoupled from the actual
permeability of the proppant used, so rather
than flowing through the proppant pack,
hydrocarbons flow through the highly
conductive channels.

The channels extend from the wellbore to the
tip of the fracture, allowing for longer effective
fracture half-lengths and better fluid and polymer
recovery. These effects allow for maximized
production and superior hydrocarbon recovery.

HiWAY is available for hydraulic fracturing
applications in competent rock for single and
multilayer oil or gas wells. }
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HOBOCTH

KoMmmanmuu

Shell u QinetiQ
IIPEACTABIAOT HOBYIO
OIITOBOJIOKOHHY IO
CUCTEMY
JETEKTUPOBAHUA

Kommnanuu Shell n QinetiQ oobsiBUIN O
COTPYIHUYECTBE B PAMKAX UCIIOIb30BAHUA
OITTOBOJIOKOHHOM cucteMbl OptaSense®
JUIA PACTIPEAETIEHHOTO AaKYCTUYIECKOTO
gerexkrupoBanu (PAl) komnanuu QinetiQ ¢
LEIBIO ONITUMU3ALH IPOLECCOB PA3PAOOTKHU
HEPTAHBIX U I'A30BBIX MECTOPOXIEHHUI.

HoBast TEXHOIOTUA TTO3BOJIUT YBEJIMYUTD
JTAJIEKO 34 PAMKM JOCTYIIHBIX B HACTOSAIIEE
BPEMS 3HAYEHNI MACIITAOBI IPUMEHEHU
CTAHJAPTHOTI'O OIITOBOJIOKOHHOI'O Ka6€JId

JUIs OOHAPYKEHUSA, TMCKPUMHHAIIUN U
JIOKAJIM3ALUHN AKYCTUYECKHUX COOBITUI BO BPEMSA
NPOBENEHNA CKBAXKUHHBIX OIlepariil. OHA TAaKkKe
YCOBEPIIEHCTBYET MPOLIECCHI TPOEKTUPOBAHUA
U HETIOCPECTBEHHOTI'O BBITTOJIHEHUA PA6OT, UTO
MO3BOJIAT B UTOTE€ IIOBLICUTDH YPOBEHD JJOOBIYH U
CHU3UTD PACXO/BL

ITomexoycTofunBas TeXHonorus OptaSense®
JIOJIKHA IIPEOJIOJIETD BCE TE CIIOKHOCTH, C
KOTOPBIMHU CTAJKUBAIOTCA TPAJULIMOHHBIE
cucreMbl. HOBasA TEXHONIOIUA UMEET BO3MOKHOCTD
B CaMOE€ OJIM>KANIIee BpeEMA IIPUHECTH
CYLIECTBEHHYIO BBIT'OY, TAK KAK IIOTEHIIUAIbHASA
06J1aCThb €€ MPUMEHEHHNA JJOBOJILHO MUPOKA.

DTO, B YaCTHOCTH, KACAETCA U JOITOCPOUHBIX
MEPCIIEKTUB IO COBEPHIEHCTBOBAHUIO YIIPABJIECHUSA
AKTHUBAMM B TEYEHHE BCETO CPOKA IKCILIyATALIUN
cucreMbl. Hanboiiee BLIrOAHBIM 6y/1€T IPUMEHEHNE
JJAHHOM TEXHOJIOTUU B ChePax C OOBITHUMHU
unsectTunyamu B I'PIT (passegka u pa3paboTka
HETPAJUIMOHHBIX UCTOYHUKOB 'd32), 4 TAKXKE

B TE€X OOJIACTSIX, I7I€ OUYCHD BAXKEH KOHTPOJIb
CKBaKMHHBIX U IIJTACTOBBIX [TAPAMETPOB.

byaymee I'PII 3aBucur
oT 3(h(PEeKTHUBHOCTH
TE€XHOJIOI'NHN OYHUCTKH
ILIACTOBOM BO/JbI?
AKHOTAX BOKPYT JOOBIYH CIAHLIEBOIO I'd3a

Ha MeCTOpOX/AeHNM Mapceriec B IleHcunbBaHUM
BBI3BIBAET OO6ECIIOKOEHHOCTh OTHOCUTEIBHO

116 Ne4-5 (033) Cenrsi6ps / September 2010

Shell, QinetiQ to
Unveil Fiber-Optic
Sensing System

Shell and QinetiQQ announced a
collaboration to exploit QinetiQ's
OptaSense® fiber-optic Distributed
Acoustic Sensing (DAS) systems to

optimize the development of oil and gas
fields. The technology will bring about the
ability to use standard telecom fiber-optic
cable to detect, discriminate and locate
acoustic events during wellbore operations
far beyond what is currently available. This
will allow improvements in design and
execution enabling improved recoveries
and lower costs.

Allowing interference-free operation,
OptaSense® should overcome some of the
challenges faced by conventional systems.
The technology has the potential to deliver
significant value in the near term, and,
because of its wide potential application
area, it will also enable longer-term
improvements to the management of assets
across the life cycle, from exploration
to operations. It will be most beneficial
to businesses with a heavy investment
in hydraulic fracturing (unconventional
gas exploration and development) and
those with a focus on well and reservoir
surveillance.



BaugHus PIT Ha MeCTHBIE BOOHBIE PECYPCHL

Ja nposenenus ogHou onepauyu I'PITHa
JIAHHOM MECTOPOXK/ICHUU MOXKET ITOTPE6OBATHCS
oT 7,5 70 19 MJIH TUTPOB KUJIKOCTH LI
T'UJPOPaA3PbIBA, U3 HUX OT 25 10 100% MoxkeT
OBITb BO3BPAIICHO HA IIOBEPXHOCTh B KAYCCTBE
JIACTOBOU BOABIL. Kak mpaBuIio, ImacToBas
BOJIA TPAHCIIOPTUPYETCS HA IPEATIPUATHS
NPOMBINJIEHHON OYMCTKH BOJIBI OT MIJIAMA.
ITony4YMBIIMHICSA YUCTBIN COITHOMN PACTBOP 34TEM
OTTIPABJIAETCA HA 3ABOABI IO OYUCTKE CTOYHBIX
BOJI, HA KOTOPBIX HE OOECIICUNBACTCS YIAJICHUE
COJIAHBIX OTJIOKEHUH, 4 IIPOUCXOAUT CMENTUBAHHE
COJITHOTO PACTBOPA C OYUIIIEHHBIMU CTOYHBIMH
BOIAMU U ITOCIEYIONUNI COPOC B PEKU.

B npomiom cymecTByIoniee NoJIoKEHNUE 1€
HE BBI3BIBAJIO OITACEHNUN SKOJIOI'OB, IOCKOJIbKY
YPOBEHB COACPKAHUS COJIU B CTOYHBIX BOIAX OBLI
HEBBICOK. OJIHAKO POCT AKTUBHOCTH I10 I0OBIYE
CJIAHLIEBOI'O I'a34 C IPUMEHEHHNEM TEXHOIOTMU ['PIT
HEU30€KHO BBIZOBET POCT KOJINYECTBA CTOYHBIX
BOZ, HAHOCAIIIUX HENOIPABUMBbIIN YPOH BOAHOU
CHUCTEME PETHOHA.

Texnosorusa Fountain Quail, ©13HA4a7IbHO
paspadoTraHHasa Aqua-Pure 151 ra30/1006bIBAIONICH
npoBuHIMN KaHaael Anb6epTa, IPEICTABISIET
CcO00M 3(P(PEKTUBHOE Y1 IKOHOMHUYHOE
PELICHUE ISl IEPEPAOOTKU IVIACTOBBIX BOJ| HA
MECTOPOXIEHUU Mapcenec.

OcHOBH44 IPO6JIEMA IIPHU OYUCTKE IVIACTOBOM
BO/IbI, [TOJTYYEHHOM IIPU IOOBIYE CIAHIIEBOI'O
raza, COCTOUT B PA3HOOOPA3UN XUMUYECKOTO
COCTABA JAHHOU XHUAKOCTU. CYIIECTBYIONINE
METO/IMKM OYHCTKH BOZBL, BKJIIOUAsI MEMOPAHHHBIE
TEXHOJIOI'MHU U METO/IbI HOHHOI'O OOMEHA,
PaboTaIOT C TOCTOSIHHBIM YPOBHEM O PEJEICHHBIX
npuMece. HemoCcToaHCTBO XUMUYECKOI'O COCTABA
BBI3BbIBACT HEOOXOIMMOCTD HEITPEPBIBHOM OUNCTKHU
U [IEPEHACTPOHKH OOOPYJOBAHUS, HE T'OBOPS YKE
O BBICOKOM BEPOSITHOCTHU €6051 BCero nponecca. Ha
HA44aJIbHOM 3TAIl€ BOZA CUJIBHO 3aIPSI3HEHA,
43a2TEM IIOCTEINEHHO COCTAB MEHSETCS B CTOPOHY
YBEJIMYECHU S COACPKAHMS COJIH.

Pemenune npo6J1emMBbl B JOITOCPOYHON
MEPCIIEKTUBE MOXKET 3AKJIIOUATHCS B KOMIIJIEKCHOM
MO XO/IE: YACTUYHOM OYUCTKE IIJIACTOBOM BOJbI HA
MECTE IPOBEACHUS PA0OT U ITOCIEAYIOMIEH OUUCTKE
HA4 CIELIHUATIU3UPOBAHHOM 34BO/JIE, HO DEIICHUE
O IIPOLIEHTHOM pacIIpeeIeHUH MEXY JBYyMsI
IIPOLIECCAMHU OyJIET IIPUHUMATHCS B 3ABUCUMOCTU
OT KOHKPETHOM cuTyarnuu. B IleHcunabBaHuy,
HAaIIpUMEP, OYUIICHHBIE [1JIACTOBBIE BOJIbI
YACTUYHO COPACBIBAIOTCSA B PEKU, 4 HACTUYHO
BHOBbB UCIIOJIb3YIOTCS B IIPOLIECCE JOObIYH
CJIAHLIEBOIOIa3a. ©

Water Treatment
Key to Hydraulic
Fracturing's
Future

The Marcellus shale gas exploration rush
that has washed over Pennsylvania has created
concerns over how hydraulic fracturing
impacts local water supplies.

A single well hydrofracture in the Marcellus
may require two million to five million gallons
of fracturing fluid, of which 25 percent to
100 percent may be returned to the surface as
"flowback" or "produced water." Historically,
flowback and produced water has traditionally
gone to metals-precipitation plants, where
metals and items are removed. The fluid that
leaves the plant is clean salt brine, which has
gone to sewage treatment plants where the
salt is not removed, but diluted with treated
sewage and discharged to the rivers.

In the past, this was never an environmental
concern as the salt levels were very low and
did not harm the environment. However, the
sharp rise in Marcellus shale drilling in recent
years means that the amount of water from
shale gas operations being released into state
waters would grow from a trickle to a tidal
wave.

Fountain Quail's technology, originally
developed by Aqua-Pure for use in northern
Alberta's oil sands, offers a cost-effective
solution for recycling wastewater in the
Marcellus.

The great challenge with treating flowback
wastewater from shale wells is the variability
of chemicals in the water. Current methods for
treating wastewater, including membranes and
ion exchanges, work when treating water with
consistent levels of specific contaminants. The
variability requires machinery to be constantly
cleaned, recalibrated or for treatment to fail
altogether. Water in the early stage flowback is
likely very contaminated, while later flowback
will typically have more salt it picks up from
the ground.

The long-term solution may be a mix of
onsite recycling and centralized treatment of
wastewater, but the economics and decision
of regulators in each state will determine that
mix. In Pennsylvania, the company is releasing
treated water back into rivers but also offering
it to producers for use in fracturing wells. ©
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A30THDbIE KOMNPECCOPHDbIE CTAHLLMM —-
Ba)KHafl TEXHMYECKas COCTaBnaIouan
np¥ onepauvsax KonTiooMHra

Pocm npumerenus konmoounza 6 Poccuu u cmparax CHI” a611emcs Haubonee OUHAMULHBIM 8 MUPE.
Bocmpebosarnocms KOAMoOUH206020 060D)008AHUL HEU3OEHCTHO NOBLIUACTICA 6 CEA3U C USMEHAIOUUMUC
SKOHOMUHECKUMU U 2€0/I02UMECKUMU YCIOBUAMU 000bIHU ) 271e6000POOHO20 CbIPLA, YIHCCMOUCHUCM IKOSOUHECKUX
mpebosaHULi 8 Hegphme2a30000biHe, a MaKHce e2o 8blCOKOLL OKYNAeMOCHILIO.

C KanNcovim 2000M NOBLUACTNC AKIMUBGHOCIb POCCULICKUX CEPEUCHBIX KOMNAHULL U NDEONAACMBLX UMU
K UCNONB30BAHUIO TMEXHOJI02ULL C NPUMEHEHUCM 2UOKUX MPYO U UUUPOKUM CREeKIMPOM KOJMIOOUH206020
060pyoosarus. 1Ipoyecc 861600a CePBUCHBLX NOOPA3CNCHULL U3 HEeNOCHeOCINBeHHOIL CMPYKnYy oL Hehmeza3o8oLx
KOMNAMULL NO360IUM UCNONIb306AINb HOBbLLE UHIMEPECHbLe PeULeHis 6 OMHOULCHUL KOJIMIOOUH2A, OCHOBAHHbLE H
HUCINO POCCULLCKOM ONIbLme.

A30THBIE KOMIIPECCOPHBIE CTAHIINU SABJIAIOTCS BAXKHOM TEXHUYECKOH COCTABJIAIONIEH IPU ONEPALTAAX KOATIOOUHI 4.
IIpenMy1ecTBO UCIOIb30BAHUS CTAHIIUN 3AK/IIOYAETCS B TOM, YTO a30T IIOJIYYaIOT IIPOMBIIIIEHHBIM ITyTEM
HEMOCPEACTBEHHO HA OO'BEKTE, BBIJICIAS €O U3 BO3AYXA. A30T, 3aKAYUBAEMBII B IIJIACT IIOJ] BLICOKUM JABJICHUEM, CHHUXKAET
TUIPOCTATUYECKOE JABJICHUE B CTBOJIE CKBA’KHMHBI, OOECIIEYUBAET MOXKAPO- U B3PBIBOOE3OMACHOCTb, TO3BOJISET IPOAJINTD
CPOK CITy>KObI IPOMBIIIJIEHHOTO OO'bEKTA.

Onepanuu o OCBOEHHUIO IIPOUCXOAAT ITyTEM 3AKAYKH I'A3000PAa3HOI0 a30TA B CKBAKMHY HA 33IaHHOU ITTyOMHE/TIIYOUHAX,
IIPU 33JaHHBIX IAPAMETPAX I10 IIPOU3BOAUTEIBbHOCTU U JABJIEHUIO. PACXOABI 11O 30Ty MOI'YT U3MEHATHCA C TEYCHUEM
BPEMEHH, COIVIACHO YTBEPKAECHHOMY IIJIAHY PAOOT.

JInaupyromen KOMIIAHUEN IO IIPOU3BOACTBY U MOAEPHU3ALUU A30THBIX KOMIIPECCOPHBIX CTAHLINAMI ABJIACTCS
IIpomblIeHHAsA rpynmna «Ierac.

J0OKa3aTe/IbCTBOM IPOMU3BOACTBEHHOI'O M KOHCTPYKTOPCKOI'O OIIbITA, IPUMEHEHH A HOBBIX TEXHOJIOTUH U KOMIIIEKTYIOMNX
IIPU Pa3padbOTKE KOMIIPECCOPHOIO OOOPYAOBAHUA ABISAETCA HMIUPOKUI HOMEHKJIATYPHBIN PAJ, BBIITYCKAEMBIX KOMITAHUEH
«Terac» CaMOXOHBIX A30THBIX KOMIIPECCOPHBIX CTAHIIUI, IPEACTABIECHHBIX B TA6ULIE 1.

IIponsBoOAUTENBHOCTD
JlaBjieHuEe 230Ta HA
Mozgenb nppé ;;c;cg’/rﬁ ;?{ora BBIXOJIE, KI'C/CM? IIpuBOA KOMIIpECCOpa ITaccu
TIA3/13C 95 3 13 Dnexmpureckuil, OU3enoHbLLl KAMA3, KpA3, YPAJT
TIA5/13 C95 5 13 Dnexmpudeckuil, Ou3ensHoLii KAMAS3, KpA3, YPAJT
TIA 10713 C95 10 13 Dnexmpureckuil, Ou3ensolii KAMAS3, KpA3, YPAIT
TrA13/13 C95 13 13 Dnexmpuneckuil, OuU3envHuiLl KAMA3, KpA3, YPAJT
TIA17/13C 95 17 13 Dnexmpuneckuil, Ou3envHuiLl KAMAS3, KpA3, YPATT
TIA20/13 C95 20 13 Dnexmpuneckuil, Ou3envHuiLl KAMA3, KpA3, YPAJT
TITA25/13C95 25 13 Dnexmpuneckuil, Ou3envHuil KAMA3, KpA3, YPAJT
TIA25/20 C95 25 20 Dnexmpureckiiil, Ou3eNHbLl KAMAS3, KpA3, YPAJT
TIA25/40 C 95 25 40 Dnexmpureckiil, Ou3ensHoLli KAMAS3, KpA3, YPAIT
TIA5/101 C95 5 100 Dnexmpureckuil, Ou3ensHoLii KAMAS3, KpA3, YPAJT
TIrA8/101 C 95 8 100 Dnexmpureckuil, Ou3ensHoLli KAMAS3, KpA3, YPAIT
TIA 10/101 C95 10 100 Dnexmpuneckuil, OuU3ensvHuiLl KAMA3, KpA3, YPAIT
TTA 16/101 C 95 16 100 Dnexmpureckuil, OU3eAbHbILL KAMA3, KpA3, YPAJT
TrA8/220 C 95 8 220 Dnexmpuneckuit, OuU3enbHulLl KAMA3, KpA3, YPAIT
TrA 207121 C95 20 120 Dnexmpuneckuit, OuU3env il KAMAS3, KpA3, YPAJI
TIA 10/251 C95 10 250 Dnexmpureckuil, Ou3ensHoLli KAMAS3, KpA3, YPAJI
TIA 16/251 C95 16 250 Dnexmpureckuil, Ou3ensHoLli KAMAS3, KpA3, YPAJT
TIrA20/251 C95 20 250 Dnexmpureckuil, Ou3ensHoLli M3KT
TIrA32/251 C95 32 250 Dnexmpuneckutl, OU3e oMbl M3KT
TIA35/301 C 95 35 300 Dnexmpuneckutl, OU3eioHbLL M3KT

O603HA™eHUe A30MHBLIX ))CIMAHOBOK U CMAHUULL 86I2AA0UM Ce0YIouUMm 00padom: TTAX/YY CZZ, 20e X — 31mo npoussooumeibHOCHb 1o a30M) HM/MUH;
YY — Oaenerue azoma na 8bixooe k2¢/cm?; C — CAMOX0OHbLE; ZZ — KOHUCHMPAUU NOLYHACMO20 A30MA.

FAPAHTUNHBIN CPOK A30THbIX KOMIMPECCOPHbIX CTAHLIAW TTA 12-24 MECSALIA.




OTJIMYUTENTbHBbIMI OCOBEHHOCTAMMW CTAHLIUIA ABNAIOTCS:

¢ [TOBBIIEHHASI YUCTOTA 430T4 HA BBIXOZE, peryaupyemas ot 90-99%.

* ['a30pa3zieIeHuE IPOU3BOAUTCS C UCIIOIb30BAHUEM BBICOKOCEIEKTHBHBIX MEMOPAH.

* BO3MOXXHOCTD YBEJIMYEHUA JABJICHUA CTAHIIUU B JrariazoHe oT 10 1o 100% B crierajaibHOM UCIIOJIHEHUH.

* BO3MOXHOCTD PETYIUPOBAHMA IPOU3BOAUTENBLHOCTHU OT 10 10 100 %.

* ONTUMH3A 1A KOMIIOHOBKH HABECHOI'O OOOPYAOBAHUA IS OOJIEE JIETKOTO OOCIYKUBAHUSA CTAHIIUU,
MOJIEPHU3ALINA KATIOTA.

* MUKPONPOLIECCOPHASI CUCTEMA AaBTOMATHKN OOECIICYUBACT:

* BO3MOKHOCTb KOHTPOJIS IIPU YAAJIEHHOM JIOCTVIIE;

* ABTOMATHUYECKYIO PA6OTY CTAHIINY;

* COOp MIOKA3ATENIEH IPUOOPOB KOMMEPYECKOT'O YUETA U BBIBOJIA X HA OOIINI MHTEPMENC AUCTIETIEPCKOTO TYHKTA
JUISL OOECTIEYEHM A TEXHOJIOTMYECKOT O IIPOLIECCA ITPU OCBOEHUN CKBAYKHH.

MoAEPHU3UPOBAHA CUCTEMA OXJIAXKICHUSA JU3ENA U KOMIIPECCOPA, YTO MTO3BOJIAET CTAHIIUAM PAOOTATH C 00JIEE HUSKUMU

U BLICOKMMU TEMIIEPATYPAMU OKPYKAIOMIEN CPEBI.

CTOMMOCTD CTAHIIMH Ha NOPSJOK HUKE AaHAJIOTUYHOI'O OOOPYAOBAHUSA 34 CYET IPUMEHEHU S OTEYECTBEHHOT'O

KOMIIPECCOPA M YHUKAJIBHOU CXEMBI Ta30PA3/CICHUS.

* CTaHIIUH YCTAHABIUBAIOTCS HA MIACCHU MOBBIIEHHOM ITPOXOJUMOCTH 11 HAMOOJIEE OIITUMAIBHOM ONIEPATUBHOI

JOCTABKH OOOPYAOBAHUS K TPYIHOJOCTYIIHBIM HE(PTEra30BBIM OOBEKTAM.

C 2007 roaa, JOIOJIHUTENBHO K BBIITYCKAEMOM JIMHEMKE CAMOXOJHBIX KOMIIPECCOPHBIX cTaHLMEi TTA (CIA),
CEPBUCHASA CTY>K0a KOMIIAHUH «T€rac» OKa3bIBAET YCAYTH O KAMUTATBHOMY PEMOHTY CKBXUH (KPC) B TI0OBIX PETMOHAX
Poccum u crpanax CHI' ¢ IpPUMEHEHUEM KOITIOOMHIOBBIX M 430THBIX YCTAHOBOK, OOECIIEYNBA S TOIHBINI
TEXHOJIOrn4YecKut nporuecc KPC.

Beie3iHAs CEPBUCHAS OPUTa/la UMEET MHOT'OJIETHUU OMBIT PAOOTHI B TAKUX PETHOHAX, Kak XMAO, THAQO,
V36ekucraH, Kazaxcras u ap.

KommnaHnus «Terac> OKasblBA€T CEPBUCHBIE YCIYTH TAKUM KOMIAHUsAM, Kak OAQ «TASITPOM», OAO JTYKOMJI»,

OAO «THK-BP», OAO «HK «PocHedTh». OJHUM U3 IOCJIETHUX CEPBUCHBIX IPOMBINIJIEHHBIX OO'bEKTOB ABJISIETCS
PH OraHCcKHEDTEra3>.

Byoyuwee konmioburzo86Lx mexHOA02ULL MeCHO CA3AHO C UHHOBAUUOHHBIM
000pY008aHUeM U MEeXHON02UAMU. I IDeonazaem 8am compyoHUecmaeo 8 00nacmu
noOCMasKu U OKA3AHUSL CePBUCHBLX YCIIY2 C NPUMEHEHUCM BbLCOKOMEXHOI02UHHBLX,

MOOUSIBHBLX A30MHBLX KOMNIpeccoprolx cmaryuti 1TA (CA) komnaruu <Iezacs!

TTIA-20/251 C 95 namaccu M3KT

1 TIA 10/251 C 95 namaccu KAMA3

000 «TEF'AC»

350051 r. KpacHopap, np. PenuHa, 20 oc. 43
Ten. (861) 299-09-09, . (861) 279-06-09
info@tegaz.ru - 3aka3 o6opypoBaHus
www.tegaz.ru
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«ECJT Mbl HE CMOXEM HANTWU

CMOCOB BbIXTb B BIVIKANLLINE

TAJAKTVIKM

oL npovumuposanu /rcapeoa/laiimoroa, npogeccopa 2eozpagpuii
Kanugpopruiickozo ynusepcumema 6.J1oc-Aroxncenece, 36010UUOHHO20
ouonoza, puduonoea, ouozeozpagpa, asmopa HeCKOJbKUX Ha) YHO-
NOMIAPHBEX KHUZ, IMEMATNUKA KOMOPBLX 00BeOUHACHT AHIMPONOJI02UIO,
OUON02UI0, IUHREUCINUIY, 26HENIUK)Y U UCMOPUIO. B coux mpyoax 3mom
VUCHBILL IHUUKTIONCOUHCCKUX SHAMULL UCCTIe0Yem 2e02padurecKie,
K)I61) PHBLE, IKOSIO2UMECKUE U 1NeXHOJIO2UHYCCKUE (DAKIMOPbL, NPUBOOALULLUE K
pacuyeemy unt)ynaor) motl Uil UHOL UUSUIUSAUUL, KOMOPbIe CMEHATIU OD)2
opyea Ha NPOMANCCHUU BCEIL Ue106€HeCKOLL UCMIOPULL.
Kaxcoas e2o kHuza cmarosumcs 6ecimcennepom, 4imo 0/ HayuHo-
nonyaapHotiaumepantypor boaviuian peorxocnis. New York Times oaxce

MOSBEKA, TO KOJTOHV3MPOBATH
BYIET HEKOMY..»

Hazeana Jatimonoa /[pHom BpayHom HayUHOUL IUmepantypols, HACMOJILKO OH

nonmApeH.

Hcenedya wenogeueckue oouecmea, JatimoH0 6bi0e/l ANt (paKmopos,
UMETOULUX KIIFOUB0C 3HAMCHUE 015 UX BUIICUBAHUA: Pa3p)yuleHue cheovt
OOUMAHUSA, USMEHEHUE KIAUMAMA, BDANICOCOHBLE COCEOU, OPYICECINBEHHbLe
napmmepuot, OMmHOULCHIUE OOULECINEA K OKPYICaIoueli cpeoe.

B xnuze Konnancs /laiimono oenaem 0emasoHolil anaiit3 OpesHUX U
HeOABHUX Kamacmpogh, Komopuoie no2)ous ir00ell, He YMeSUIUX U 1He
AHCCNABULUX. MPUCTYULATNIBCA K 1MPEEONCHBIM CULHANAM, NOCHLYNAGULLM O
npupoosl. Hauuraemcsa KHuza Koaaancom 3HAMEHUMOLL UUSUIUSALULL
ocmpoesa llacxu, bipyousueri Ha céoeti 3emie 8ce 00 OUHO20 0ePeBbA.

Knueu Jlatimonoa — a3mo u npeoocmepenceriue, il npusole 3a0yMamocs U
coenamas 8b100p 6 NOJIL3Y OPYHCECMBEHHBIX NPUPOOC MEeXHONOUL, DAY MHBLX
KOMIPOMUCCOB, PAUUOHANLHBEX OUSHeC-npaKmux. [10momy wmo nocaeorum
CPYONCHHBIM 0EPeBOM MONCeN OKA3AMbCA JPeso HU3HIUL.

Bpems KonmroouHza» npeondazaen BHUMAHUIO YUMAINenell SKCK/IH0IUGHY IO
beceoy cPicapecom Jartimoroom, komopyro nposen Hamar Iapoenusc,
peoarxmop scyprana Nobel Laureates Plus.
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Bectcennepsbl [l. JanmoHaa
1992 rog. «TpeTui LWMMMNaH3e:
SBOJOLMSA N NEPCNEKTUBBI
4YenoBe4eCcKoro XXMBOTHOIO»
(The Third Chimpanzee: The
Evolution and Future of the
Human Animal).

1997 roga. «[MoyeMy Ham Tak
HPaBUTCS CEKC? DBONIOLNS
ceKcyanbHOCTU YenioBeka»
(Why is Sex Fun? The
Evolution of Human Sexuality).
1997 rop,. «Py>bsi, MUKPOOBbI 1
cTanb: CyabObl YenloBeYeCKnx
obuects» (Guns, Germs, and
Steel: The Fates of Human
Societies). 3Ta kHura bbina
ypocToeHa MNynuTuepoBckon
npemumn (1997 rog). Pycckum
nepesop sbiwen B 2009 ropy.
2005 rop. «Konnanc: noyemy
Of1HM ObLLLEeCTBA BbIXKMBAIOT,

a ppyrue ymupatot» (Collapse:
How Societies Choose to Fail
or Succeed). Pycckuii nepeBog
Bbiwen B 2008 roay.



“IF WE FAIL TO FIND A WAY FOR
SURVIVAL DURING THE NEXT FIFTY
YEARS, THERE WILL BE NO ONE 10

COLONIZE GALAXIES

California University, Los Angeles, who is an evolutionaty

biologist, physiologist, biogeographer and author of
several popular scienice books, whose themes unite antbropology),
biology, linguistics, genetics and bistory. In bis books, this scientist
of encyclopedic knwoledge explores geographic, environmenial,
cultural and technologic factors which lead to dawn or decline of
this or that civilization which bave been alternating throughout
the buman bistory. Each book by Diamond becomes a bestseller,
which is not very common for popular science literature. The New
York Times bas even proclaimed Diamond 'Dan Brown of science
literature' — that popular be is.

Exploring buman societies Diamond has identified five factors
which bave a crucial role in socities' survival: destruction of life
environment, climate change, hostile neighbors, friendly partners
and societies' attitude towards environmenial issues.

In the book “Collapse” Diamond provides a detailed analysis
of ancient and recent catastrophes, which killed people who

Jailed or didn't want (o listen to the warning signals coming from
nature. The book begins with the description of the Easter Island
Civilization collapse who bhad cut down absolutely all the trees on
the island.

Diamond's books both warn and encourage to think and
make a choice in favor of eco-friendly technologies, pragmatic
compromises and reasonable business practices, as it can bappen
that the last cut tree is the Tree of Life.

Coiled Times offers its readers an exclusive interview with Jared
Diamond, made by Nathan Gardels, editor at Nobel Laureates Plus.

We hawe cited Jared Diamond, professor in Geography at

Bestsellers by Jared Diamond
1992: The Third Chimpanzee:
The Evolution and Future

of the Human Animal.

1997: Why is Sex Fun? The
Evolution of Human Sexuality.
1997: Guns, Germs, and Steel:
The Fates of Human Societies.
This book won a Pulitzer Prize
in 1997. Russian translation
become available in 2009.
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TO KOJTOHN3POBATb
FTANAKTUKN BYOET HEKOMY...»»

A&Q

Haran TAPJE/JIBC: U3y4YHB HCTOPHIO
PA3IMYHBIX IUNBHJIN3AIHUH, BEI co3ma1mu
TEOPHIO, IIO3BOIAIONLYIO OOBICHHUTD, IOYEMY
HEKOTOPHIE H3 HUX IIPOLIBETAIOT, A APYyIHE
moruo6axT. CoriracHo Bamer KOHIIEIIITHH,
JF000MY OOIIECTBY B IPOIJIOM IPHXOJHIOCH
CTAJIKHBATHCA C OGHHAKOBBIMH YIPO3aMH:
IIEePEMEHOH KJINMATA, HCTOIECHHUEM
IIPUPOJTHBIX PECYPCOB II0 COOCTBEHHOH BHHE,
HAPYIIEHHUEM TPATHUITHOHHBIX TOPTOBBIX
CBA3€H, BHEIIHHMH Bparamu. IIponseTranue
HJIH IT'HO€JIb TOH MJITH HHOH IIHBHUIH3AIIHH
32BHCEJIH OT TOr0, KAKHM 00pPa30M OHA
pearupoBaia HA 3TH yI'PO36IL.

B xauecTBe NpuMepa Bl mpuBOgHUTE THOETH
LM BHJIN3AITHH MAMA U pacuBeT AnoHuu nnpu
JuHACTHHU CETyHOB Toxkyrasa B XVII Beke.
HcTomuB NPUPOIHBIE PECYPCHI HA CBOUX
3€EMJLSIX, MAHs JErPAJHUPOBAIH, IOTOMY
YTO NPABAILHE KJIACCHI, >)KHBIIIHE 3 CIET
TPYyLAa HAPOLA, HE IPHUAABAIH 3HAYCHHU A
IOCJIEICTBUSIM BBIPYOKH JIECOB K 9PO3HHU
IIOYBHI.

A BOT CE€TyHBI JHUHACTHH TOKyTraBa,
npasusBnue Anonuer B XVII Bexe, 0CO3HATH,
YTO HCYE3HOBEHHE JIECOB IPEACTABIAET
OIIACHOCTSH JIJISI MHPA ¥ OJIATOIIOIYIH S B
OyaylIeM, i BBEJIH >KECTKHUI KOHTPOJIb
32 3eMJIe/IeTHEM U BBIPYOKOI JIeca,
CIIOCOOCTBOBAIH PACIIPOCTPAHEHHUIO HOBBIX,
0o0JIee JIETKUX B YTOOHBIX KOHCTPYKITHI JJOMOB.
Ha cerogHANIHUH JeHb 70% TEPPHUTOPHH 3TOH
CaMOH I'YyCTOHACEJIECHHOH U3 Pa3BHTHIX CTPAaH
MHpPA HIOKPBITO JecaMu. KaKOBBI ke ITTABHBIE
YI'PO3BI, CTOSIHE IIEPE] HANIEH ITI00ATHbHOM
LM BHJIN3AIIHEH, H TOTOBA JIH OHA (B TOM YHCJIE€
Kurari, CIITA) 1pOTHBOCTOATH UM?

Ixapen JAMMOH/T: OCHOBHBIE YI'PO3bI — TE KE,
YTO M PAHBIIE, C JOOABIECHHUEM HECKOIBKUX HOBBIX
(paKkTOpPOB. MTHTEHCHBHOE NUCTOMEHUE IPUPOJHBIX
O0raTCTB (XUIHUYECKUU PBIOHBII IIPOMBICEII,
UCTPEOJIEHUE JIECOB), HEXBATKA TN THEBOM BOJBL,
OECKOHTPOJIPHOE PACIIPOCTPAHEHHUE OUOJIOTUUYECKUX
BUJI0B. Kak U IIpex/ie, HACEJICHNE OKA3bIBACT HA
OKPY>KaIOLIYIO CPEAY OTPOMHOE AaBieHne. HOBbIM
OOCTOATENBCTBOM SIBJISETCS IVIOOAIBHOE U3MEHEHUE
KJIMMATa IOl BO3JJEUCTBUEM aHTPOIIOI'€HHBIX,

4 HE IIPUPOAHBIX (PAKTOPOB. HUKOI/A e1ie B
HUCTOPHHU YEJIOBEUYECTBA B OKPY>KAIONIYIO CPENY HE
BBIOPACBHIBAJIOCH CTOJIBKO TOKCUYECKHUX BEIECTB.

Pe3Ko BbIpOCHIEE HACETIEHHUE 3EMIIN CEIOAHSI
BJIAJIEET MOIIHBIMU U OIIACHBIMU TEXHOJIOTUSIMU.
Bce cobbITHA TENEPh NPOUCXO/ISIT HAMHOT'O OBICTPEE.
uBUIU3aA U MAKs CYLIECTBOBAJIA OKOJIO 850 JIeT —
cIX no cepenmnbl XVII BeKa. B yC/IOBUAX COBDEMEHHOMI
JKU3HU 3TOT CPOK OBLJI ObI 3HAUYUTEIBHO KOPOYE.
[uBuan3anys ocTposa ITacxu norubsaa B U30JISAI1T1H,
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«ECJIN Mbl HE CMOXEM HAMTU
CrMOCOB BbIXXNTb
B BJTVOKAMLLNE MOJIBEKA,

4 B 9TIIOXY I7I062JTU3AITUH SKOJIOTUYECKHUI KOJIIATIC
MOXKET OXBATUTDH BECb MHUD.

I.: Bol yrBEp:KgaeTe, 9TO AJIA PEIICHH I
IIPOOIEM Y 9€TTOBEYECTBA OCTAIOCH B 3a11ACE
50 eT. YTO HMEHHO CJI€TOBAJIO OBI CIE/IATH
B 3TH ICCATHIECTHA, YTOOBI IIPEJOTBPATHTD
HEIIOIIPABHMYIO JErpagalHIO OKPY KAOIIEH
cpeabr?

J.: TPyJHOCTB B TOM, YTO BCE IIPOOIEMEI
B34MMOCBSI3aHBL ECIH MBI 3AIIUTUM CPEAY OT
ANOBUTBIX OTXOJOB U NPHUIIIBIX BUJOB, HO IIPU
3TOM YIIYCTHUM HPOOJIEMY HEXBATKU MUTHEBOM
BO/IBI, KOJIJIATIC BCE PABHO HACTYNUT. CaMbI€ PA3HBIE
POO6IEMBI HEOOXOAUMO PEMIATH OJJHOBPEMEHHO, TAK
KaK KQK/1451 U3 HUX YCYT'YOJISET BCE OCTAIBHBIE.

IIpr COBPEMEHHBIX TEMITAX BEIPYOKH TPOMUYECKUE
Jieca 3eMuIH (32 UCKIIOYEHUEM KPYITHEUIITNUX
MAaCCHUBOB B 6acceriHax KOHro 1 AMa30HKH) HCYE3HYT
Y2KE B CJIEAYIOmEM AecaTuaeTn. Ha dunnnmmmmaax
1 COJIOMOHOBBIX OCTPOBAX OHU OYZ YT BEIPYOJIEHDL B
OJIVKANUIINUE TATh JIET.

KOHEYHO, B 9TUX PETMOHAX SKOHOMHUKA MHOTUX
CTPaH OIIMPAETCS HA JIECHBIE PeCyPChlL. B MHAOHE3UN
(4eTBEPTAA B MUPE CTPAHA 1O KOJIMYECTBY
HaceseHu) U HA PUInnnuHax ¢ ux SO MAIJIMOHAMHU
YoKE UAYT IPAKAAHCKHAE BOMHBI, Y4CTUYHO
MOPOXK/IECHHBIE SKOJOIMYECKUMU (DAKTOPAMH U
OOpPBOOH 32 pECYPCHL. DKOHOMHUKA OUIIHUIIIINUH TECHO
cBsa3aHa ¢ CITA. Kutaii u SINOHMS TAKXKE B OCHOBHOM
MOKYIHAIOT PEBECHUHY B IMTOJOOHBIX CTPAHAX.

B HEKOTOPBIX APPUKAHCKUX CTPAHAX, HAIIPUMED
BI'a60HEe u KaMepyHe, IECHBIE PECYPCHI Y2KE
MPAKTUYECKH ITOJTHOCTBIO UCTPEOIIEHBL.

HcTopus TOKA3bIBAET: KOIJJA NCYE3AIOT JIECA,
IPUXOJAAT O€THOCTD U BOMHBL. BOIOCh, YTO HAM CHOBA
MNPUAETCA B ITOM yOEIUTHCA.

B HacTos1ee BpeMs TI0A1 UCIIOIb3YIOT IS
OBITOBBIX HY/I, TIOTPEOGHOCTEN CETBCKOI'O XO3AHCTBA
U IIPOMBINJIEHHOCTH 70% MHUPOBBIX 34114COB
IIPECHOM BOABL. OcTanpHble 30% HAXOASATCS B
TPYAHOAOCTYITHBIX MECTAX — TAKUX KaK Mcmasus u
CEBEPO-3aM1aIHASI ABCTPaAIH. YTO 1€/1aTh, KOIZId ¥ 3TU
30% BOHAYT B 0O60pOT? HauaTh ONIpECHEHNE MOPCKOMU
BoAbI? Ho TOrga norpebyercs JOObIBaTh OOJIbIIE
TOIINBA J1J151 SJIEKTPOCTAHIINH, 4 3HAYUT, BOSHUKHYT
HOBBIE IIPOOIEMBI.

MBI y2K€ UMEJIN BO3MOXXHOCTD HAOIIOAATh
KOH(DJIMKTBI U3-32 BOJIBI MEXAY Typrivien u
Cupuen, Benrpuer u Yexuen. Boga — 310 60M62a
3aMEJIJIEHHOI'O JEUCTBUS, U B3PbIB IIPOU30UIET, YBBI,
HE YepPEe3 BEK4, 4 B OIMKANIINE JECATUNCTUS.

I'.: Ho KaK OOPOTHCA C TAKOH CIOKHOM
nmpooGaeMori? U 3aBUCHUT JIH MPOIBETAHUE THOO
YIAJOK MHPA OT PEUNICHHU I COBPEMEHHBIX
IIOJTHTHKOB? }



Nathan GARDELS: You have looked over the
history of civilizations and come up with a
framework for analyzing why some collapsed
while others prevailed. You cite four common
challenges of past societies — climate change,
self-inflicted environmental damage, changes
in trading partners and enemies — and then look
at how the response to those challenges led to
success or failure.

You point out, for example, how the Maya failed
and the 17 century Tokugawa Shoguns in Japan
succeeded. Having overexploited their territory,
the Maya collapsed because the ruling caste,
which extracted wealth from the commoners, was
insulated from the effects of deforestation and
soil erosion and thus failed to act.

Conversely, the Shoguns of 17th century
Tokugawa Japan recognized the danger of
deforestation to the long term peace and
prosperity of their successors and imposed heavy
regulations on farmers, managed the harvest of
trees and pushed new, lighter and more efficient
construction techniques. Today, even though
Japan is the most densely populated country
of the developed world, it remains 70 per cent
forested.

In light of this, what are the key challenges
today, and, so far, how is our global civilization
(China, US) rising to the challenge?

Jared DIAMOND: The key challenges today are
the same as in the past, with a few new factors added.
Environmental degradation is rampant — overfishing,
deforestation, invasive species, shortages of fresh water.
Population is putting immense pressure on resources, as
in the past. New factors include global climate change
that is anthropocentric, not natural. Toxic pollutants are
present now that never existed in the past.

Today, we have far more people with more potent,
destructive technology. Things are happening faster.
The Maya had 850 years, from 800 to 1650 before
they collapsed. That time frame would be much more
accelerated in today’s civilization. Easter Island had the
luxury of collapsing in isolation. With globalization, the
risk of environmental collapse is worldwide today.

G.: You have argued that the relevant time
frame for responding in a successful way to these
challenges to global sustainability is 50 years.
What has to happen to avoid collapse in that five
decade time frame?

D.: The problem is that all the challenges are
interrelated. If we solve problems such as invasive
species or toxic pollution, but not the shortage of fresh
water, collapse still beckons. All the challenges need to
be addressed simultaneously because they add up to an
unsustainable course.

«ECJI/ Mbl HE CMOXEM HATIN
CMOCOE BbIXNTb
B BITVOKAULLUWE MOJIBEKA,

A&Q

TO KOJIOHM3NPOBATb
FAJTAKTUKW BYOET HEKOMY...»

But, let’s take just two challenges: deforestation and
fresh water.

At the rate at which we are going now, the world’s
tropical rainforests — except the largest ones in Congo
and Amazon Basin — will be completely felled within the
next decade. In the Philippines and the Solomon Islands,
they will be gone within the next five years.

Most economies, in these areas, of course, are heavily
dependent on those forests. In places like Indonesia,
which is the world’s fourth most populous country, or in
the Philippines with 80 million people tightly connected
to the United States, there are already civil wars, in part
based on environmental factors and fights over resources.
China and Japan already get most of its timber from those
countries.

Further, this is not to mention places in Africa like
Gabon or Cameroon that are similarly on the verge of
deforestation.

Historically, deforestation makes people poor and leads
to conflict. We are bound to see that again.

Seventy percent of the earth’s fresh water is already
being utilized by people for drinking, industry and
agriculture. The remaining 30 per cent is in places like
Iceland and Northwest Australia, which are hard to get
to. What happens when we use up even that last 30 per
cent? Why not desalinization of sea water? Okay, but that
requires fossil fuel energy to operate the plants, and that
creates other problems.

We’ve already seen countries come close to fighting
over water, such as Turkey and Syria or Hungary and the
Czech Republic. Water is a time bomb set to go off within
decades, not centuries.

G.: How are we responding given the gravity of
the challenge? Are we making choices that will
lead us to failure or success?

D.: It is a mixed bag. Twenty years ago, for example,

I never would have guessed that Bangladesh and
Indonesia, among the world’s most populous nations,
would be close, as they are today, to getting their
population explosion under control. In the last 30 years,
air quality in the United States has improved markedly —
even though there are a lot more people and a lot more
cars. Water quality has also improved.

These improvements make me cautiously optimistic,
despite the scale and gravity of the challenges.

Further, the ability of some countries to radically adapt
to new circumstances bodes well. Look at Australia, a
rich country. It has had one of the lowest soil productivity
rates in the world because its soils are so leached of
nutrients. To grow anything, they thus require huge
inputs of fertilizers to grow on immense tracks of land
crops that would be grown in others places with far less
land and therefore far less expensively. The European-
descended Australians just grew crops on the available
open land because that was what was done where the
immigrants came from.
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H.: Ha 3TOT BOIIPOC CIIOKHO OTBETHUTH OHO3HAYHO.
K npumepy, 20 1eT Ha3aj 51 6bI HA 32 YTO HE
MOBEPHJL, YTO TAKUE I'YCTOHACEIEHHBIE CTPAHHI,
Kak MHgoHe3us 1 baHrmaent, CMOryT 00y3/aTh
JeMOTrpaUYECKUH B3PbIB, HO CETOHSI OHU OJIU3KU
K PEMIEHUIO 3TOM 3a1a49U. 32 nocaeauue 30 aer
BO34yx B CIIIA cTa/1 3HAYUTEIBHO YUIIE, XOTA TENEPh
TaM OOJIBINE U JTIOAEH, 1 MAIIKH. Boga Takxe cTasia
yuie. [I03ToMy, HECMOTPS Ha MACHITA0 U CJIOKHOCTD
IPO6JIEM, 1 CMOTPIO HA CUTYAIIUIO CO CAEPKAHHBIM
ONTUMH3MOM.

Hapexay BCeJISIET U CIIOCOOHOCTD HEKOTOPBIX
HAPOJIOB OBICTPO MPUCIOCAOIUBATECA K HOBBIM
OOCTOATENBCTBAM. BO3bMEM 1711 TPUMEPA OJHY U3
OOraThIX CTPAaH — ABCTPAJHUIO. [13-32 HEJOCTATKA
MUATATEIBHBIX BEMECTB ABCTPAIUUCKAA ITIOYBA
CYUTAETCA OAHOU U3 CAMBIX MAJIOIIOLOPOJHBIX
B MUpPE. MECTHOE HACEJIEHUE UCTIOIB30BATIO
OOIIMPHBIE IIOMA/IN U OOIBIIOE KOTUYECTBO
YAOOPEHUHA LIS TOTO, YTOOBI HOJTYYHUTD YPOXKAL,
KOTOPBII r'OPa3zo NPOLIE U ACIIEBJIE BBIDACTUTD
B IPYI'UX CTpaHax. EBpOIIeNiCK1Ee KOJIOHUCTHI,
MOCEJIUBIINCH ABCTPAJINY, HAYAJIHA 3aHUMAThCS
3EMJIEAETTUEM IIPOCTO ITIOTOMY, YTO OHU ITPHUBBIKJIN
JIEJIATh 3TO Y CEOS1 HA POJAMHE.

Ho ¢ npuxoi0oM 00 aIU3a Uy ABCTPATUHALIBI
MOHSAJIN, YTO AEUIEBJIE IPUBO3UTD IPOAYKTEHI
NUTAHUA U3 IPYTUX CTPaH. U ceiiuac onu
O6CYXAAIOT MPOEKT COKPAIIEHNA CETBCKOI'O
X0341CTBA Ha 99%. Eciin 80% NPHUOBIINA B CETbCKOM
XO3AMCTBE JAE€T JIUIID 1% NCIIOIB3yEMOU 3€EMJIN, TO
TAKOE PENMIEHUE AEHUCTBUTEIBEHO UMEET CMBICIL.

BosbMeM Teneps OfHY U3 6EHBIX CTPAH,
HanpuMep byTan. ByTaHIbl pemmian COXPaHUTb
CBOIO YHUKAJIBHYIO KYJIBTYPY U IIPUPOAY U HE
JOIYCTUTDb UX PA3PYIIEHU U3-34 MACCOBOI'O
HAIJIBIBA TYPUCTOB, KAK 3TO NMPOUCXOAUT B COCETHEM
Hemase. ITo3TOMY B CTPAHY MOKET IIONIACTD TOJIBKO
2000 TypHCTOB B I'OJl, a MUHUMAJIbHA5I CTOUMOCTD
noe3axku — 200 10/1apOoB Ha OAHOI'O YEJIOBEKA B
JIeHb. TAaKKUM BOT 06pa30M ByTaH IPUCIIOCOOUIICS K
MPOUCXOIAIIAM B MUPE IIEPEMEHAM.

B Hemase >xe MHOTHE JIECA YKE BBIPYOJICHBL,

U CTPAH4 CTOUT HA ITIOPOT'E I'PAKIAAHCKON

BOIMHBI MEXKY MAOUCTCKMMH ITOBCTAHIIAMU 1
"peBosronuoHepamu ceepxy'. Kak u B Pyangze,
MHOJIUTAYECKUI KOH(PIUKT BO MHOI'OM CTaJl
CJIEICTBUEM BBIBETPUBAHMA [IOYBLI U BEIPYOKHM JIECOB.
Pemenue OTKPHITH CTPAHY JJIs MACCOBOTI'O TYPHU3Ma
OKa3aJI0Ch HEJJAJIbHOBU/AHBIM. Hernan HaBOgHUIN
XMIIIIH C PIOK3aKAMU. B CTpany CTaI1 UCIIOABOJIb
IPOHUKATD IIPEJCTABJIEHUASA O 3AM1aJHOM YPOBHE
JKM3HU, KOTOPBIH OHA HE B COCTOSHUU OOECIIEYNUTh
CBOEMY HACEJICHUIO.

I.: Uxea moTpeoHTEIbCKOM JEMOKPATHH,
JIEKANTHHM B OCHOBE INTOOATU3AI[HH,
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IIPSIMO IIPOTHBOIIOJIOKEH JOJITOCPOYHOMY
IJIAHUPOBAHHUIO. Takas JeMOKpaTHA
OCHOBaHA HA IPUHIIUIIE KHUBH CEHIAC»

H yJOBJIE€TBOPEHHUH 3TOMCTHIECKOI'O
CTPEMJIEHHUSI OOIBIIHHCTBA HAKOITUTH KaK
MOKHO OOJIBIIIE MATEPHUAIBHBIX OJIaT.

CeHruac 3Ty HAE€OJIOTHIO HCIIOBEAYIOT HE
TOJBKO Pa3poCIINHCA cpegHu Kiaacc CIITA
C €r0 HEyMEPEHHEBIMH aNIIIeTHTAMH, HO X
MEKCHKAaHCKHE HMMHUTIPAHTHI, PETYIAPHO
3aKyIIAIOUIHE B CyIIEpMAapPKETAX TOBAPHI,
IIPOU3BEICHHBIC OBIBITHMH KHTAHCKUMH
KPECThSITHAMH, 2 HBIHE PA0OYHMH U
HeodHUTAaMHU KOHCIOMepHu3Ma. Bmoixne
OIIPAaBJAHHO KE€JIAHHUE KUTANCKOM CEMBbH
HMETh MANTHHY, HO €CJIM MAITUHEI OyyT
Y KasKJ0r'0 4I€HA CEMbH, KaK 3TO IIPHHATO
Y aMEepHKAHIEB, HACTYIIHT ITI00AIbHA
3KOJIOTHYECKasg KaTacTpoda. Ecam K
«PO3ZHUIHOMY 3/IPABOMBICTTHIO» IIPHOABHUTCS
«OIITOBOE 0e3yMHue», TO INTO0ATTFHOE
IOTEIJICHHE, 3ATPA3ZHEHHE BO3ayXa U Je(DHITAT
SHEPIrUH HEHU30€e KHBI.

Bce GoJsbIIIE CTPaH MHPA CTAHOBATCA
JAEMOKPATHYECKHUMH, X BCIOY B HUX
OOIIECTBEHHBIE IPHOPHUTETHI HAUHHAET
JHKTOBATH OOJIBIIHHCTBO, OTHOCAIIEECA K
KHM3HH NOTPEOHTEIbCKH. ECIM cCHTyaryusa He
H3MEHHTCs, TO KPaX, IIPEeACKa3aHHbIN B Balen
KHHI'€, CTAHET PEAJTbHOCTBIO.

J.: BbI COBEPIIEHHO MTPAaBbL. KUTAMIIBI, MEKCUKAHITHI
U APYTUE HAPOJBL XOTAT UMETh AMEPUKAHCKUI
YPOBEHD JKU3HU. A 3TO IVIOXOU IIpUMeP. XyKe BCETO,
YTO IPH MOBBIITIEHUH OOIIETO 6J1aTOCOCTOSTHUS B
CTPAaHAX TPETHETO MUPA, MUT DAL HACETIEHHUS B
Pa3BUTBIE CTPAHBI X IPUHATUHN BBICOKHUX CTAHAAPTOB
JKU3HU IPOUCXOAUT YCUJIEHHUE AHTPOIIOT€HHOTI'O
JaBJIEHM HA OKPYKAIOWIYIO cpeny. ITocnencreus
TAKOM TEHJCHIIH YK€ OYEeBUHBI B KnTae, raoe
BO3/IyX OTPABJIEH OOJIBIINUM KOJIMYECTBOM MAIINH, 4
€CJIU BBI, CKA2KEM, €IUTE TAM PBIOY, TO JIEJIAETE ITO HA
CBOM CTPAX U PUCK, TAK KAK YPOBEHb TOKCUHOB B HEM
MOXET OBITH OYEHD BBICOK.

Brpouem, KuTar — 1a71€Ko He 6€3HAIEKHBIH
CJIy4an: y HETO 6OIBIION ONBIT IPUHSTUS
PaJuKAJIbHBIX PemeHud. HeKoTopble U3 HUX —
TAKUE KAK «KYJIBTYPHAS PEBOJIIOLIUA> UJIU «OOJIBIION
CKa4OK», OBIJIN PA3PYIIUTENBHEL JIpyrue, Ha060pOoT,
BBI3BIBAIOT BOCXUIIEHHE. KNTAaNIbl OTKA34JI1Ch
OT UCIIOJIb30BAHUSA HESTUIIMPOBAHHOI'O OCH3MHA
BCET'O 32 'O, U BCET'O 34 JE€HDb IIPUOCTAHOBUINA
BBIPYOKY JIECA IO BCEU CTPAHE. JIJIs1 STOrO OKA347I0Ch
JOCTATOYHO COOTBETCTBYIOIIEI'O IOCTAHOBIECHU A
MIPAaBUATEILCTBA.

I'.: He 03HAa4YaEeT I 3TO, YTO METO/IbI
KOMaHJHO-2aJMHHHUCTPATHBHOI'O YIIPABJICHH, }



With globalization, they have realized it is cheaper
to buy food from elsewhere and devote less land to
farming. Sensibly, there are now plans on the table to
wipe out 99 per cent of Australian agriculture. If they
can make 80 per cent of their profits from 1 per cent of
the land that is suited to agriculture, it makes sense to
change.

Look at Bhutan, a poor country. They decided they
wanted to keep their unique culture and not to let their
small land be overrun by tourism like neighboring
Nepal. So, only 2000 tourists a year are allowed in at
a minimum fee of $200 per tourist per day. They are
adapting well to modern challenges.

Nepal, by contrast, has been massively deforested and
is headed toward civil war between Maoist rebels and
“the revolution from the top”. As in Rwanda, the soil
erosion and deforestation have contributed significantly
to the conflict. Their development policy based on
mass tourism — often hippies with backpacks — was not
wise for Nepal. It exposed itself to unregulated outside
influence, to a first world lifestyle without the means to
sustain it.

G.: The antithesis of long-term planning and
sustainable values is the ethos that stands behind
globalization: consumer democracy. That is,
the short-term, self-interested aspiration of the
majority to accumulate more and more stuff.

This ethos no longer just drives the “resource
hogs” of the sprawling American middle class,
but also Mexican immigrants shopping at
WalMart for goods produced by upwardly mobile
Chinese peasants-turned assembly line workers
who themselves have adopted consumerism as
their new ideology. It may be entirely rational
for a Chinese family to want their own car, but
if they each get one, like the Americans, it will
amount to ecocide. Retail sanity can add up
to wholesale madness - global warming, air
pollution and energy scarcity.

As the world advances toward democracy, the
priorities of all societies will be set by a consumer
majority.

If you don’t change that, I don’t see how you can
get off the path to unsustainability you so well
document in Collapse.

D.: You are absolutely right. The Chinese and
Mexicans, among others, aspire to have a US lifestyle,
which is a bad example. The biggest problem is the
increase in total human impact on the environment as a
result both of rising Third World living standards and of
Third World individuals immigrating to the First World
and adopting its living standards.

The consequences for China are very vivid. The
proliferation of cars and the horrible air quality has
already arrived. You eat fish in China at your own risk
because the toxin levels are so high.
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Yet, China is also a hopeful case in that they have a
history of taking radical solutions. Some of these, like
the Great Leap Forward or the Cultural Revolution, have
been disastrous. Some have been fantastic. It took China
one year to phase out leaded gasoline. It took one day
to end logging in the whole country! The government
decreed it.

G.: This suggests that the Communist remnants
of central planning in China might be better able
to respond to the environmental challenge of
unsustainability than consumer democracy.

If Japan had a consumer democracy in the 17th
century instead of the Tokugawa Shogunate,
perhaps it would not have been able to stem
deforestation and collapse?

D.: Maybe, but I don’t think so. The historical record,
at least, shows no general case for either democracy or
dictatorship in terms of curbing environmental damage.
The Tokugawa shoguns made a good decision; the
ruling kings of the Maya failed to take action.

The Scandinavian democracies have the best
environmental record in the world. It is true that Trujillo
preserved the forests in his dictatorial interests, but
the more democratic regime of Joaquin Balaguer in
the Dominican Republic led to the establishment of
remarkable forest preserves, on the very same island as
deforested Haiti.

In short, democracies can create messes, and so can
dictatorships. You can’t generalize.

G.: Almost 20 years ago, the Norwegian prime
minister Gro Harlem Brundtland sounded many
of the same alarms about the world being headed
on an unsustainable course. She told me then
that our big hope was the “information society”.
If people are informed, they will act.

That seems to work on the individual level -
many people have quit smoking. But in the case of
the United States, birthplace of the information
revolution, information about global warming
has not stopped the proliferation of SUVS or
led to massive investment in conservation or
public transportation. After the OPEC oil shock
of the 1970s and two Iraq wars, the governor of
California still drives a Humvee!

When facing long-term environmental threats,
why do people act against their own interests?

D.: People act against their interests when change
conflicts with deeply held values or when elites are
insulated and can’t see clearly what is happening. The
best information does not remove conflicts of interest —
many of the energy companies and car companies don’t
want change, of course. We have seen a mixture of all
these in the debates over the Kyoto Protocol, which
the US has not gone along with because the current
leadership gives greater value to economic growth.
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pocraBuruecsa Kuraro B HACJI€ACTBO OT
KOMMYHHCTHYECKOI'O PEKHMa, 0oJiee
IOIXOIAT JJIsI COXPAHEHHA IKOJIOTHIECKOTO
PABHOBECH A, YEM IIOTPEOHTETBCKAS
JEMOKpaTHA?

Ecam 651 inoHms B XVII Beke ObL1a HE
HMIEpHEH, yIIPaBIABIICHCA CETYHAMHA
ToKyrasa, a MOTPEOHUTEIbCKOH JEMOKPATHEH,
MOZKET OBITHh, OHA HE CyMeJIa OBl IIPEJOTBPATHTH
BBIPYOKY JIECOB H 9KOJIOTHYECKHH KOJLIAIIC?

J.: MOXET OBITh, HO 51 B 9TOM HE YBEPEH. BO BCAKOM
CJIy4a€e UCTOPHUS HE NOATBEPXKAAET OTHO3HAYHOTO
MPEUMYINECTBA HA AUKTATYPBI, HA IEMOKPATHH
OTHOCHUTEIBHO OEPEKHOIO OTHOIIEHUA K IPUPOJIE.
Tak, nuHacTHs TOKyraBa IprUHIIA MyIPOE PEIICHUE,
4 [IPABUTEJIN MAN — HET.

Camasd aydinas 9KOJIOTUIeCKasd TOTUTUKA — B
JEMOKPAaTHYECKUX CTPaHaxX CKaHJWUHABUU.
JOMUHUKAHCKHH JUKTATOP TPyXuiIbo
JEUCTBUATEIBHO COXPAHSAJI JIECA B CBOUX KOPBICTHBIX
HHTEPECAX, HO €ETO IIPEEMHHUK, IEMOKPAT XOAKUH
Banarep, caenar He MEHBIIIE, CO3/JaB HA OCTPOBE
MPEKPACHBIE HAITMOHANBHBIE MapKU. KcTaTty, B
JPYTOM 4aCTU OCTPOBA, 3aHUMAEMOM I'anTu, 1eCOB
Y2KE MOYTH HET. Kak TUpaH, TAK U JEMOKPATUYIECKOE
MPAaBUATEIBCTBO MOT'YT HATBOPUTD HEMAJIO 6€1. 31ECh
HEIb3sI 0600MIATh.

I.: MHOT'HE COBpPEMEHHBIE MIPOOIeMbI
OBLTH IIPECKA3AHBI €NIE ABATIATH JICT
Ha3ajJ npeMmbep-MmuHHCTpOM HopBeruu I'py
XapaeMm BpyHTIaH, KOTOPasA OIIacaaach,
YTO MHPOBAA U BHIN3AIH A MOXKET IIOMTH
II0 HEyCTOMYHBOMY IIyTH pa3Butusia. Torma, B
0ecee CO MHOY, OHA BO3JIATaJIa HAIE KTy Ha
«<aH(OPMAITHOHHOE OOIIECTBO»: KOTA JIFOTH
IIOJIYYAT 3HAHHE, OHH HAUYHYT JECHCTBOBATH C
0O0JIBIIIEH OTBETCTBEHHOCTHIO.

B 9YaCTHBIX CTy9asIX IOZOOHBIE
HAaJEKbI OIPABABIBAIOTCA: HAIIPHUMED,
nox Bo3aercreueMm CMU MHOIHE JIXOTH
opocwiau KypuTh. HO BOT aMEepHKaHILHI,
POIOHAYAITBHUKH HH(MOPMAITHOHHOM
PEBOIIOIHH, Y3HAB O I'TO0ATbHOM IOTEIICHHUH
KJIHMaTa, HE CTAIH IIOKYIIATh MEHbIIE JKHIIOB
HJIH OOJIBIIIE HHBECTHPOBATH B PA3BUTHE
OO0IEeCTBEHHOI'O TpaHcnopTa. HecMoTpst Ha
HedTAHOM KPHUHC B CBA3H C MOTUTUKOM OITEK
B 1970-x 1 1Be Bo¥iHEI B Upake, ryoepHaTOp
KanudopHuH HO-IpEe’KHEMY €3THUT Ha
"XamBn"!

IHoueMmy, 3HasI 00 IKOJIOTHIECKHX yI'Po3ax
B Oy yIIIeM, TIXO/TH J€FCTBYIOT IIPOTHB
COOCTBEHHBIX HHTEPECOB?

.: JIToay TOCTYINAIOT IPOTHUB COOCTBEHHBIX
UHTEPECOB, KOT]A U3MEHEHNE 00PA3a *KU3HU CBSI3AHO
C Pa3pyIIEHHUEM [NIYOOKO YKOPEHHUBIIHXCS B UX
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CO3HAHUU LICHHOCTEH UJIM JKE€ KOTJA IIPABIINE
KJIACCHI 3A1JUIIEHBI OT YI'PO3BI U IIOITOMY HE
3aIyMBIBAIOTCS O €€ MaciTabax. JJaxxe camas
TOYHAS MTH(POPMALIYS HE YCTPAHSET KOH(IUKTA
UHTEPECOB. SICHO, YTO MHOTUE HEDTAHBIE U
ABTOMOOUJIbHBIE KOMITAHUU HE JKEJIAIOT HUKAKHUX
repemMeH. MHOroo6pasue CyIeCcTBYIONNX
WHTEPECOB NIPOAEMOHCTPHUPOBAIU IE€H6ATHI IO
Kuorckomy DpoTOKOIY. OH TaK ¥ HE ObUI IOANNCAH
agmuHucTpanuen CIIA, oTaaonen NpegoYTeHUe
3KOHOMUYECKOMY POCTY.

I'.: ECTH MOTPEOHUTENIh CAM JEIA€T BRIOOP, TO
II0YEMY PBIHOK HE MOZKET OBITh HHCTPYMEHTOM
pedopm? Ecru moTpedoHuTe s norpedoyer
ABTOMOOHJIb C THOPHU/THBIM IIPUBOJIOM, TO
PBIHOK IIOHAET €My HaBCcTpeuy. Hampumep,
IIOCJIE IIEPBOTO HEPTAHOIO KPHU3HCA
CTATH IO Y/ISIPHBI HEOOJIBIIHE ATTOHCKHE
MaJIOJTHUTPAKHBIE ABTOMOOHIIH.

J.: IcTOpHs NOKA3bIBAET HECIIOCOOHOCTD PBIHKA
CIIPABJIATHCA C SKOJIOTMYECKUMU TPOOIEMAMU.
BuXeBUOPHUCTHL, TonyuuBIIre Hobenesckre mpeMmun
10 3KOHOMUKE, JOKA3aJIU, YTO KaK (PUPMBL, TAK U
YACTHBIE JIULIA, AEUCTBYIOIIUE HA PBIHKE, IO PAAY
MIPUYUH YACTO NIPUHUMAIOT OIIMOOYHBIE PEIIEHUS.

K npumepy, HogeMy TOPHOAOOBIBAIONIAS OTPACIb
CIHIA (paKTUYECKH CaMa CEOS yCTPAHUIIA C PhIHKA?
Ha BbI6Opax B MOHTAaHE, HECMOTPA HA TO YTO
TOPHOAOOBIBAIOMNE KOMIIAHUU TOTPATHIIN HA
HUX B 10 pa3 60sbl1e, 4EM KOHKYPEHTBI, MECTHOE
HACeJIEHHE IPOroJIOCOBAJIO 34 3AIPET PA3PAOOTKU
PYAHHUKOB C IOMOIIBIO IIMAHUPOBAHUS X KyYHOTO
BBIIIEIAYMBaHUSA. HEB3Hpasg HA OrPOMHOE 3HAYEHHE
TOPHOAOOBIBAIOLIEN OTPACIH JJISI AMEPUKAHCKOTO
3anaja, >KuTeau MOHTAHbBL PACCYANIIN, UYTO 3TOT
ONACHBIN JIJIS1 3KOJIOTUH METO/] JAET BBIFO/LY TOJIBKO
AKIJMOHEpPaM Ha BOCTOKE, 4 UM CAMUM OCTAIOTCA
BpEJHBIE OTXOABL TO €CTh PIHOK CIIOCOOCTBOBAI
Pa3BUTHUIO OTPACJIEN, BDEJIHBIX JIJISI MECTHOT'O
HACEJIEHUS, YTO B UTOT'E€ I PA30PUJIO KOMIIAHU.

I.: B 1eMOKpaTHYECKHX CTPAHAX
JJI51 OCYILECTBJIECHH A JOJATOCPOIHOIO
IUIAHHPOBAHHA HEOOXOTHMO, ITOOBI
YHCJIO CTOPOHHHKOB pedopM nepecexkyio
KPHTHIECCKHIH ITOPOT U CTATI0 OOJTBIIHHCTBOM.
Ho, yauTsiBass HHOPMHPOBAHHOCTH
COBPEMEHHOI'0 O0IIECTBA, MOSKET, IIEPEMEHBbI
HAa MECTHOM YPOBHE Oy yT IIPOHUCXOJTHUTH CAMH
110 ce0e, 0e3 IMEeHTPATU30OBAHHOI'O JABJICHUS
BJIACTEH H IIOJHTHYECKOIO OOJBIIHHCTBA?

Hanmpumep, nepexos Ha BOZOPOSHOE
TOILTHBO H 0€30TXO0IHOE IIPOU3BOICTBO,
BHEIPEHHUE OMOHHUKH H HAHOTEXHOJIOT U
IIPOMCXOTHUT 0€3 IPHHYKIECHHU A CO CTOPOHBI
rocyjapcrsa.



G.: Following consumer preference, why can’t the
market be the instrument of change. If consumers
demand hybrid cars, won’t the market deliver
them, just as the Japanese delivered smaller, fuel-
efficient cars after the first oil shock?

D.: When faced with environmental problems in the
past, the market has not solved them. As the behaviorists
who won Nobel prizes in economics have pointed
out, neither individuals nor firms always make rational
decisions in the marketplace for a variety of reasons.

Why, for example, has the mining industry in the United
States virtually driven itself out of business? In the last
elections, despite being outspent ten to one by the mining
companies, the citizens of Montana maintained the ban
against cyanide heap-leach mining. Despite the enormous
importance of mining to the American West, the citizens
of Montana have concluded that this problem-plagued
mining method may have led to better share prices
for mining company stockholders back East, but left
them with only toxic wastes. In short, the market only
encouraged mining practices that were bad for the local
population, and in the end also bad for the companies.

G.: In democratic societies, the long-term
planning you argue is necessary to avoid collapse
would require crossing a political threshold in
which the majority embraces the necessity of
change. Given today’s network society, perhaps
“distributed change” is more viable, that is, the
decentralized, networked change that doesn’t
require a political majority to happen?

I’'m thinking, for instance, of the manifold
practical advances today from biomimicry to
hydrogen fuel cars to nanotechnology to cycle-to-
cycle manufacturing.

D.: There is some role for distributed change; there is
some role for step, or threshold change. Here are opposite
examples. Both Britain and the US have dramatically
increased air quality in the last several decades. In Britain
it was a threshold phenomenon: in the late 1950s there
was an inversion and thousands of Londoners died from
the pollution. That galvanized Britain to act.

In the US, it was an incremental phenomenon resulting
from the slow but widespread diffusion of environmental
sensibility among the public, which resulted in legislative
regulation of auto emissions. There was no awful event
that pushed us past a critical political threshold of action.
On the other hand, the American coal industry today
is much cleaner than copper or gold mining. That was
because of a terrible accident — the 1973 Buffalo Creek
coal mining disaster in which 167 people drowned. That
produced an outcry for government regulation, despite
industry claims it would drive them into bankruptcy. Of
course, we know today that a regulated coal industry can
be perfectly profitable.

In the US today, a lot of people are going out and buying
Humvees; but there are also a lot of people going out and
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buying hybrids. In California, dedicated freeway lanes are
being open now not only to multi-passenger vehicles, but
also to hybrids. There are tax incentives for purchasing
fuel-efficient cars. Where will this all lead?

G.: Where political will lacks, technology can
often substitute. We may still be dependent on
Middle East oil, but fuel efficiency in cars tempers
the consequences. That is well and good, but can’t
it also lead to the delusion that we can have our
resources and sustainability too, that our inability
to curb our appetites can one day be remedied by
some kind of planetary liposuction before the
50 year window closes? In the absence of politics,
a technological fix.

What distinguishes today from the past is our
technological prowess. Does that make
adifference?

D.: Technology can solve problems in some cases. Just
recently I attended the inauguration of a super efficient
windmill that will generate power in Wyoming. This new
technology could, rather quickly, supply half the power
requirements of the United States and allow us to phase
out oil-based generation.

On the other hand, those who argue that technology
will solve our problems ignore the historical track record.
Technology — the invention of the car, for example — has
created as many problems as it has solved.

Moreover, as you point out, technology can paralyze
us and prevent us from engaging the necessary political
solutions. One reviewer of my book said: “Diamond
looks at 13,000 years of history to make his case, but only
a few decades forward to tell us time is running out for
solutions. If we looked as far ahead as Diamond looks
back, we’ll be colonizing other galaxies.”

This is a misplaced faith in technology. If we don’t find
someway of getting through the next five decades we are
not going to have the option of colonizing the galaxies.

G.: Throughout our conversation, you have
pointed to both negative and positive examples of
change underway. I suppose the ultimate question
is whether the hybrids win out over the Humvees
in the end, or vice versa? Should we be cautiously
optimistic, or anxiously pessimistic? Is your gut
feeling that we will fail to meet the civilizational
challenge?

D.: No, absolutely not. Despite the title of my book
is “Collapse” the subtitle — “How Societies Choose to
Succeed or Fail” — is closer to my sense of things. We are
in a horse race between the forces of destruction and the
forces of solution. It is an exponentially accelerating race
of unknown outcome.

My gut feeling is that it is up for grabs. What I do know
is that the crisis of unsustainability can be solved — if we
chose to do so. It will be fatal to our civilization, or near
fatal, if we don’t. We have a fighting chance.
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TO KOJTOHN3POBATb
FTANAKTUKN BYOET HEKOMY...»»

A&Q

J.: KOHEYHO, ¥ TAKUE CIIy4an UMEIOT MECTO.
HHorzaa y IIoAed IIPOCTO HE OCTAETCSI UHOI'O BBIXOZA,
KPOME BHEJIPEHM HOBBIX TEXHOJIOIUMA. BOT Bam Ba
npumepa. 3a MOCIEJHUE HECKOIBKO JECATUIETHUI
KakK B Benmukobputanuy, Tak u B CIIIA BO3AyX CTaJ
HaMHOTrO yuire. OmHaKo B BeTUKOOpHUTAHUY IEPEXO]]
K MEHEE OITACHBIM TEXHOJIOIUAM IIPOU3OLIE]I PE3KO.
Korma B koH1Ie 50-X ThICAYH KUTENEH JIoHI0HA
MHOTUOIN OT AAOBUTOIO CMOT'd, OITYCTUBIIETOCS HA
IrOpOJ, AHIVIMYAHE B35JIMCh 33 9KOJIOI'HIO.

B CIIIA ke yCOBEpPIIEHCTBOBAHUE IKOJIOI'MYECKOM
MOJIMTHUKY MPOUCXOANIIO TOCTENEHHO. TaMm
Ha6JIIOAJICSI MEJIJIEHHBII, HO HEYKJIOHHBIN
POCT O6ECIIOKOEHHOCTU OOIECTBEHHOCTHU
COCTOSTHHMEM OKpY Karomen cpeapl. CTanun
BBOAMUTBCS OIPAHUYEHUS HA BBIOPOC BPEIHBIX
BBIXJIONHBIX I'a30B. B CIIIA B 3TOM chepe He
OBLJIO KATACTPO(PUUECKUX COOBITHUH, KOTOPBIE ObI
BBIHY/IMJIA BJIACTU JEUCTBOBATH O0OJIEE MHTEHCHUBHO.
A BOT €CJI1 B34Tb AMEPUKAHCKYIO YI'OJIbHYIO
OTPACJIb, TO YPOBEHb KOJIOIMYECKUX CTAHAAPTOB
TAM CETOAHA HAMHOTI'O BBIIIE, YEM HA 30JI0THIX
MJIM MEJHBIX PYAHUKAX. DTO CBA3AHO C YKACHBIM
IPOUCHIECTBUEM, KOIIA B 1973 rogy HA maxre
«byddano-Kpuk» yronynu 173 genoseka. ITocie
3TOI'O CJIy4das IIPABUTENbCTBO BBEJIO KECTKHUE
3KOJIOTMYECKHME CTAHAAPTI, HECMOTPS HA IPOTECTHI
YI'OJIbHBIX KOMITAHHUH, MHOTUE U3 KOTOPBIX TOTJA
pasopunuch. KoHeuHo, Ternepb XOpouo U3BECTHO,
4TO AOOBIYA YIVIA MOXKET IPUHOCUTD IIPUOBLIb U IIPU
COOIIOAEHNH SKOJIOTMYECKHUX HOPM.

XOTA MHOTHE AMEPHUKAHIIBI ITO-TIPEKHEMY E3/AT
Ha «XaMBH», YK€ OSIBUIOCh MHOI'O CTOPOHHUKOB
4uCTOro Tonnusa. B KanudopHun Ha MAarucTpansax
CTaJIU BBIJEJISATD CIIELIUAIBHBIE ITOJIOCHL HE
TOJIBKO JIJIS1 OOIIECTBEHHOI'O TPAHCIIOPTA, HO
U 17151 ABTOMOOMJIEH C THOPHUAHBIM IIPUBOJOM.
[TOKyIIaTEIAM MAJIOIUTPAKHBIX aBTOMOOMIIEH
IIPEAOCTABIAIOTCS HAJIOI'OBBIE JIBI'OTHL [ToCMOTpHM,
KAKOU 3TO JACT PE3YJILTAT.

I'.: Tam, TI€ OTCYTCTBYET IIOJTHTHYECKAS BOJIA,
HA IIOMOIIb 3a9ACTYIO IPHUXOAAT TEXHOJIOIHH.
XO0TA MBI IOKA K 3aBHCHM OT He(DTAHBIX
CKBa>kKHH Ha biin:xkaeM BocToke, HOBbIE
TEXHOJIOTHH IIO3BOIAIOT CO3/JABATh MAIIHHBI C
MAaJIBIM PACXOAOM TOILIMBA. C OJHOM CTOPOHBI,
3TO 09€Hb XOpo1no. Ho, ¢ Apyrom, He MOPOKTAET
JIH 3TO HJIJIXO3HIO, YTO MOKHO COBMECTHUTH
Pa3BHTHE C Pa3rpadbIeHUuEM IPHPOTHBIX
Oorarcrs? He cTaHEeM JIK MBI yTE€HIATH CE0 TEM,
9TO XOTh MBI H HE B COCTOSIHHH YMEPHTH CBOH
ANINETHUTHI, HO KAKAA-HUOY/Ib < THIIOCAKITH >
B IVTAHETAPHOM MACIITA0€ CIIACET HAC OT BCEX
0e IpesK/ae, 9€EM HCTE€JIET OCTABIINIICSI HAM
B 3aIIaCe NATHAECATHICTHHH CPOK? Pa3 He
JEHCTBYIOT IIOJTHTHIECKHE METOJBI, Oy/IeM
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«ECJIN Mbl HE CMOXEM HAMTU
CrMOCOB BbIXXNTb
B BJTVOKANLLNE MOJIBEKA,

HAJEATHC HA 9y/Aeca TEXHOJIOTHH.

B oTinYHie OT HEJABHET'O IIPOIILIOTO, CET'OTH I
JIXOZHI CHOBA IIOBEPHJIN BO BCEMOI'YIIIECTBO
TEXHHYECKOro Imporpecca. MoxkeT 1u
TEXHOJIOTHSI KAPAUHAIHHO MMOBJIHUATH HA
CHTYAITHUIO?

J.: KOHEUHO, B HEKOTOPBIX CJIY4YasiX TEXHOJIOTUU
OBIBAIOT BeCbMa 3(p(PEKTUBHBL Hanmpumep, HEJTaBHO
sl IPUCYTCTBOBAJI HA OTKPBITHUH MOIITHOM BETPSIHOM
IEKTPOCTAHLINY B BariomuHre. Buegpenue
MOIOOHBIX MIEKTPOCTAHITUN YIOBIETBOPUIIO OBI
MOJIOBHHY 9HEPreTUYECKUX NOTpebHOCTEN CIIIA, 1
TOTIJJA MBI CMOIVIM ObI HOCTEIIEHHO 3aKPBITh CTAHIIUU,
paboraromue Ha He(PTETPOJYKTAX.

C Apyroy CTOPOHBL, T€, KTO YTBEPKAAIOT, YTO HAYKA
CIIOCO6HA CHATB BCE IPOOJIEMBI, HE YIUTBIBAIOT
HUCTOPUYECKUH ONBIT. K mpumepy, u3o6peTeHue
ABTOMOOMJIS CO37A7I0 POBHO CTOJIBKO K€ IIPOOIIEM,
CKOJIBKO U pemuo. Tak U C APYTUMU TEXHOJIOTUSMU.

KoMy e, Kak Bbl BEpHO 3aMETHIIH, HAYKA MOKET
OK434Thb MAPAJIN3YIOUIEE JEUCTBUE, CAEPKUBAS
MOMCK IMOJIMTUYECKUX PereHUd. OfH U3 KPUTUKOB
CKa3aJI I10 IIOBOAY MOEM KHUT'U: «/[JaliMOH/[
3argabiBaeT Ha 13 000 JieT B IIPOLIOE U JIMIIb HA
HECKOJIBKO JIECATUIECTUI BIIEPE/T, HO TOBOPUT, YTO
Y HAC OCTAJIOCh MAJIO BDEMEHU JIJI CIIACEHUSA. A
BOT €CJIM MBI 3ar7IsiHEM Ha 13 000 s1eT B 6yay1iee,

TO, OBITh MOXKET, OKA>KEMCSI B TOM BDEMEHU, KOI' 1A
YEJIOBEYECTBO OYAET KOJIOHU3UPOBATD FAIAKTHUKI.

Cilenas HaieXX/1a Ha HAyKy Cefyac HeyMeCTHA. Eciiun
MBI HE CMOKEM HANUTH CIIOCOO BBIKUTD B OIMKAMIIINIE
MOJIBEKA, TO KOJIOHU3UPOBATD FAJIAKTUKU OyJET
HEKOMY.

I'.: B xozae Hamer 6eceasl Bel yImoMsIHY IH
KAaK HETATHBHBIC, TAK H IIOJIOKHUTEIbHEIC
CTOPOHBI IPOHCXOSAIIHNX B MHPE IIPOLECCOB.
B KOHEYHOM CcYeTe BOIIPOC CBOJHTCA K TOMY,
IMOOEeU'T U OCH3WH HJIH YHUCTOE TOILIUBO.

Yro Bam roBoput nHTYHIIHA? Hy>KHO JIH OBITH
OCTOPOSKHBIM IIECCUMHCTOM HJIH TPEBOKHBIM
onrumMucTrom? Hey>keayu Hamen HUBH/IN3AHHA
CY>K/I€HO IIOTHOHYTH?

H.: HeT, KOHEYHO K€, HET. XOTd MO KHUTA
Ha3bIBaeTcA «Koytanc», HO moA3aroyoBoK «[Jouemy
OJIHU OOIECTBA BBXKUBAIOT, 4 IPYTUE YMUPAIOT>
OMIKE K MOEMY OOpa3y MbIC/IEH. CUTyaIyus
HAIIOMHWHAET TOHKY MEX/Y CUIAMU PA3PYyIICHNUA
U CUIaMH cnaceHus. CKOPOCTb 3TOU TOHKH
NOCTOAHHO YBEJIMYUBAETCA, 4 PE3YIBTAT COCTA3AHNUA
HETIPEICKA3YEM.

WHTYN1IMS HOACKA3BIBAET, YTO OOPHOA IIPEICTOUT
HeJleTKas. MCXoas 3 MOMX 3HAHUM, MOI'Y
YTBEPXKAATH, YTO IIPU CUIBHOM KEJIAHUU KPUZHC
MOXET OBITh IIPEOA0IEH. ECIIN K€ TAKOT O JKEJIAHHUS
OyZE€T HEJOCTATOYHO, Mbl IPUOIN3UMCS K IPOITACTH.
Ho noka y Hac €11e €CTb BO3MOKHOCTDb 60POThCI. ©



HOBbIN YNEH PESAKLVOHHOIO COBETA

NEW MEMBER OF THE EDITORIAL BOARD

!

Hukonan AnekcaHgposny JEMAHEHKO

Poauncs 12 sHBaps 1953 ropa. B 1970 rogy okoH4un
cpepHtoto wkony. B 1971 rogy okoH4mn Mo3bipckoe
yunnuue reonornu N2 84. B 1976 rogy okoH4Mn
foMenbCcknin rocyaapCTBEHHbIN YHUBEPCUTET MO
CneuuanbHOCTU «TUAPOreoNIorns U MHXeHepPHas
reosiorvsi» 1 Gbin HanpaeJieH Ha paboTy B MOTUIEBCKUIA
otaen benlfMW3a. C 1998 roga no HacTosLee BpeMs
paboTaeT B belopycckom Hay4HO-MCCIE[OBATENBCKOM
M NPOEKTHOM UHCTUTYTe HedTn (BenHUMNHedT).
Mpowen nocnegoBaTefibHO AOMKHOCTU MHXXEHEPA,
MnagjLero Hay4Horo CoTpyAaHuKa, Hay4YHoro
COTPYAHMKA, CTapLUero Hay4Horo COTpyaHnKa, BeayLlero
Hay4HOro COTPYAHWKA, 3aBeAytoLero nabopaTtopuen,
3aBefyloLLero oTaenom.

B 2004 roay ctan agupektopom benHUMUHedTb.
KaHnaupat TexHuyeckux Hayk (1991 rog). Mo pasnuyHbIM
BOMpocam HecTeaobblum onybnvkoBasn 6onee
125 Hay4yHbIX TpyaoB. ABTop 80 naTeHTOB Ha
N300peTeHMs U NonesHble MOAesNU, MoJTy4YeHHbIX
B MaTEHTHbIX BeloMcTBax Pecnybnunku benapycb
n Poccnmnckon depepaumn.

Nikolai Alexandrovich DEMYANENKO

Mr. Demyanenko was born on January 12, 1953. In 1970

finished secondary school. In 1971 graduated from
geology vocational school No. 84 in the town of Mozyr.
In 1976 he graduated from Gomel State University, where
majored in hydro geology and geological engineering.
Upon graduation from the university he was assigned
to work at the Mogilev Department of Belarusian
State Institute of Engineering Surveys. Since 1998 Mr.
Demyanenko has been working at the oil research
institute BelNIPIneft. He moved up the career ladder
working in the positions of engineer, junior research
scientist, research scientist, senior research scientist, chief
researcher, head of laboratory, and head of department.
In 2004 he was appointed the Director of BelNIPIneft. He
has a PhD degree in engineering (1991). He has published
more than 125 scientific papers on different issues of oil
production. He is the author of 80 patents for inventions
and utility models, issued by patent authorities of Belarus
and the Russian Federation.

toiled tubing
Linmes

119017 r. MockBa, MbixeBckun nep., a. 5, ctp. 1, obumc 425
Ten.: +7 499 788-91-24, ten./pakc: +7 499 788-91-19.
MpepctaButenbcTBo B MuHcke: Ten.: +375 17 204-85-99, Ten./pakc: +375 17 203-85-54;
E-mail: rnaBHbIN pepakTop — cttimes@cttimes.org, MapKeTUHT U peknama —
marketing@cttimes.org, noanucka — cttimes@cttimes.org

MNOIIINCHON KYIIOH

3anonHuTe, Noxanymncra, KynoH n oTrpasbTe ero no dakcy: +7 499 788-91-19

[a, s xenato opopmuTb Noanuncky Ha 2011 rog,

I:' Ha rneyaTHyIo Bepcuto I:I Ha 3MIeKTPOHHYIO BEPCUIO
9 xXenato noanmcaTbcs Kak MpuwnnTe cyeT Ha NOAMNMCKY

[ ] [ ] [ ] [ ]

lopnamyeckoe ¢usnyeckoe o cakcy Mo 31eKTPOHHOM
nuo nuo noyrte

®.N.0.

LonxHocTb

KomnaHusa

Agnpec

lopon

Kpawn/obnactb

CrpaHa

NHpexc

TenedoH

®dakc

An. noyTa

Mopnucatbcs Ha XYpHan «BpeMﬂ KONTIOOUHra» MO>XHO B MO4YTOBOM
oTAaeNieHUn No KaTtanory «PocneyaTtb». NOANMNCHON NMHAEKC - 84119.

Bbl MOXeTe Takxxe ohopMUTb NOANUCKY Ha XypHan «Bpems
KONTIOOMHIra» M 03HaKOMUTbLCS C aHHOTaLMSMW CTaTel Ha caiTe
www.cttimes.org

YBa)kaemMbin YMTaTeND!

Kaxapii pas, paboTas Hag BbiNyCcKOM, Mbl CTapaeMcsi BKIIIOUYUTb B HErO
ronesHyo Bam uHdopmaumio, CrpeMmrmMcs MakcMmasnbHo NpbnmsmTsb
HarmonHeHWe XypHana K cdepe Bawmx npodeccroHanbHbIX UHTEPECOB.
HanuwuTe, noxanyncra, kakme matepuansl Bam 6bino

6bl MIHTEPECHO NPOYECTb Ha CTPAHMLAX XypHana

«BpeMsi KonTioGuHra».

Moanncb

Ne 4-5 (033) Centsiops / September 2010 129




Coile ;Jl‘j pBIng
lLiImes

YurauTe B CJIeAyIOUIEeM
HOMEpE >KypHaIa
BpeMs KOTTIOOHMHTa»:

5/1, Pyzhevski Lane, office 425, Moscow 119017 Russia

Phone: +7 499 788-91-24. Fax: +7 499 788-91-19. Representative Office in Minsk:
tel.: +375 17 204-85-99, tel./fax: +375 17 203-85-54.

E-mail: editor-in-chief — cttimes@cttimes.org, marketing

and advertising — marketing@cttimes.org, subscription - cttimes@cttimes.org

* Marepuansl 11-i1
MexayHapOAHOM HAYYHO-
IIPAKTUYECKON KOH(PEPEHIINH
«KONITIOOMHTOBBIE TEXHOJIOTUH
Y BHYTPUCKBA)KMHHBIE
PaboThI»: PEMTOPTAXKH,

MHEHUS YIACTHUKOB, CAMBIE
COJIEPKATETbHBIE JJOKJIA/IBL.

e JIzxoent [TapK, HenpepeEKAEeMbIH
ABTOPHUTET B OOJIACTU
KOJITIOOMHI'OBOI'O OypEHUH,
IPOAOJLKUT PA3rOBOP 0O
3TOH HOBOM /1J11 Poccuu
TEXHOJIOTHUH.

* Jlon Ban ApHam, crapmuin
METAJIYPI OT/ENIA PA3PA6OTKNU

SUBSCRIPTION COUPON

Please, fill in this Coupon and send it by fax: +7 499 788-91-19

Yes, | would like to subscribe to Coiled Tubing Times Journal for 2011

I:I for printed version I:I for e-version

I would like to subscribe as Send the Subscription Invoice HPOIIYKHP{H KOMHQHHH
|:| |:| |:| NOV Quality Tubing, orBETHUT
I:' Ha BOIIPOCHI YHUTATEIEN
Legal Entity ~ Natural Person by fax by e-mail U HOCCTUTCJICH CaAUTa O

PA3/IMYHBIX ACHEKTAX
IIPUMEHEHUA Y TEXHUYECKOI'O
OOCITy’KUBAHUSA TUOKUX TPYO.
* CrieLiMaIbHbIN PENOPTAXK
OyzeT NocBAIeH POCCUICKON
TEXHUYECKOHN HE(PTEra30BOM
KOH(PEPEHILIMU U BBICTABKE

First, Last name

Position

Company name

SPE 2010.
Address
City Read in the next issue
of Coiled Tubing Times:
Region
Country e The 11th International Scientific
and Practical Coiled Tubing and
Zip Code Well Intervention Conference:

coverage, participants’ feedback,
most significant papers.

* Joel Park, indisputable expert
on coiled tubing drilling, will
continue his talk about this new
technology in Russia.

* W.D. (Don) Van Arnam,

Senior Metalurgist, Product
Development, NOV Quality
Tubing is answering the
questions of our readers and
website users about application
and maintenance of coiled
tubing.

* Our special coverage will be
devoted to SPE Russian Oil and
Gas Technical Conference and
Exhibition 2010.

Telephon number

Fax number

E-mail address

You can subscribe to Coiled Tubing Times Journal, and get acquainted
with annotations of articles at the internet site www.cttimes.org

Dear Reader,

Every time working on the issue we are doing our best to place

in the Journal the information useful for you and choose the material to
meet your professional interests most. Please, specify what material you
would like to find in Coiled Tubing Times Journal

Signature

/

130 Ne4-5 (033) Centsiops / September 2010




