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EDITORIAL

In this year last issue we
focused on new

CT technologies. Russian
service companies are
very much interested

not just in expanding
the range of services
offered but also in
increasing efficiency.
The participants of the
9th International Coiled
Tubing and

Well Intervention,

16-19 September,
Tyumen discussed it. This
traditional annual event
was organized by our Journal.

Initiated by the editorial staff the Conference
was preceded by the course “Coiled Tubing and
Its Application” developed by opinion leader,
Co-Chairperson of the Intervention and Coiled
Tubing Intervention ICOTA Ken Newman.

In CIS this course was presented for the first
time and triggered an interest, so great that the
editorial staff made a decision to introduce a
new column “Ask Opinion Leader” next year.
You, our valued readers, will get a chance to
satisfy your CT curiosity.

There is no alternative to introduction of

new technologies and mastering innovative
equipment first of all coiled tubing. The oil
companies in Russia are not expected to turn
aside the strategic path. In particular, the general
director of joint venture company RITEK engaged
in hard-recover reserves development Valery
Greifer said that “new technologies are our
tomorrow and all works will be kept”.

The full coverage will be published in January
Journal, 2009.

The international service companies
Schlumberger, Weatherford, BJ Services still
strongly believe in prosperity of oil sector in
long-term perspective. Service companies that
have accelerated cannot be stopped, much like a
locomotive, otherwise great efforts are needed
to start them up again. Besides that under
investment decline the expenses on geologic
exploration and new wells drilling will be reduced
first of all. Old wells will be supported in workable
condition to keep on production capacity.

It means oil service will strive to progress

despite all obstacles.

Ron CLARK

CJIOBO PEJAKTOPA

Mbl NOAroTOBMAK K NeYaTn NocnegHUN B

HbIHELLUHEM rofly HOMep Hallero XypHana. B ero
(okyce — HOBblE TEXHONOMMW C UCMONb30BaHUEM
KONTIOOUHra. Poccuiickne cepBUCHUKM CErofHs o4eHb
3aMHTepPeCcoBaHbl B TOM, YTODbI HE TONbKO PacpUTb
HOMEHKaTYpPY BbINONHAEMbIX PaboT, HO U NOBbLICUTb
nx 3¢ peKkTUBHOCTL. OO 3TOM roBOpPUAN NpakTUYeCcKn
BCe y4acTHUKM 9-11 MexayHapofHol KoHdepeHUUn
Mo KONTIOOUHIOBbIM TEXHONOTUSIM U
BHYTPUCKBaXMHHbIM paboTam, KoTopasl cocTosinach
BO BTOPOW NMONIOBUNHE ceHTAOps B TOMEHN.
OpraH13aTopOM 3TOr0 €XEroAHOIro MEPONPUATUS
TPaAMLMOHHO BbICTYMUA HaLU XYpHan.

Mo nHmMuraTrBe pepakumm KoHdepeHuuto
npegeapsan odyvatowmin cemmHap «KonTioOMHF 1

ero npMMeHeHne», aBTOPOM KOTOPOTO ABNAETCS
HeoCnopuMbIV aBTOPUTET, NpeaceaaTens BcemmpHon
accoumaLmm cneumnanmncToB Nno KONTIOOUHIY n
BHYTPUCKBaXUHHbIM paboTam ICoTA KeH HbtomaH.

B CHT 3TOT Kypc Obin NpoYnTaH BNepBble 1 BbI3Ba
Oonbluor nHTepec. Hactonbko 60nbluoi, 4To
penakums pewvna B byayuiem rogy BBECTU B XypHane
HOBYIO pyOpUKY «3ajanTe BONPOC CrelmnanmncTy».

Bbl, foporuve untatenu, nony4yaeTe BO3MOXHOCTb
YOOBNETBOPUTL CBOE NIOOOMBITCTBO MO WNPOKOMY
Kpyry BOMpPOCOB.

AnbTepHaTVBbI BHEAPEHUIO HOBbIX TEXHOMOMMI

N OCBOEHUIO MHHOBALMOHHOro 0bopyaoBaHms,

B NepByto oyepenb KoNTobUHra, HeT. KomnaHuu,
paboTaiowme B Poccum, He cobMpatoTcs cBOpavmBaTh

C HaMe4yeHHOro CTpaTerMyeckoro Kypca. B yactHocTy,
B MHTEPBbIO HaLleMy XYypHany reHepanbHbIl AUPeKTop
PUT3K, koMnaHuu, cneumanmsmpytoLLencs Ha
pa3paboTke MecTOpOXAeHWI C TPYAHOM3BIEKAaeMbIMU
3anacamu, B.W. Tpandep ckasan, 4To «HOBble
TEXHOMOMMWN 3TO HaL — 3aBTPALIHUI LeHb, U BCe
paboTbl OyayT npoaonxaTbcs». MONHOCTbIO NHTEPBLIO
OyneT onyonukosaHo B N2 1, 2009.

Mo-npexHeMy BepsAT B Gnaronony4yve HechTerasoBoro
CeKTopa B LONTOCPOYHOM NepCrnekTnBe
MeXJyHapoaHble cepBUCHble KoMnaHum Schlumberger,
Weatherford, BJ Services. HabpaBwmnn ckopocTb
HedTecepBUC, Kak 1 TOKOMOTUB, Pe3KO OCTaHOBUTb
Hesb3s, MHaYye NOTPebyoTCA OrPOMHbIE YCUNKS,
4TOOBbI 3aMycTUTBL ero cHoBa. Kpome Toro, B yc/IOBUsX
COKpaLLeHNs MIHBeCTULI B NepPBYIo o4epeab
YMeHbLLATCs pacxoAbl Ha reonoropassepky, oypeHue
HOBBIX CKBaXXWH W NS COXpPAHEHWs YPOBHS AOObIYM
HY>XHO OyzeT noaaepxmBaTh B paboTocnocobHom
COCTOSIHUW CTapble CKBaXWHbI. A 3HaUUT, HedTecepBuC
OyneT CTPeMUTbCS K Mporpeccy, HecMoTps

Ha NpensTCTBUS.

PoH KNTAPK
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B IIIaXTE?

TEMA HOMEPA

TexXHOIOrvsa OUMCTKU KOITIOONHIOBOMU
YCTAHOBKOM 3400€B I'd30BbIX CKBAXKHH
OT ITIMHUCTO-TIECYAHBIX IIPOOOK [TIEHOMN
HA PETrYINUPYEMOU IETIPECCUN

1001JIeN
Bcé€ npopomxkaercs!
K 10-neturo npoekra « KonTioouHr»

TEXHOJIOI'MU
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conferences & exhibitions

THE IDEAS EXCHANGE CLUB

KJ1IVB NO OBVIEHY MAAEANMIN

inally, the event has taken place. The 9th

International Coiled Tubing and Well

Intervention Conference, which our journal
kept inviting its readers and admirers to, was held in
exactly the same place at much the same time. Let us
remind you, that the event traditionally comes about
in Tyumen in the second half of September.

The welcoming hotel Tyumen and perfectly-
equipped conference hall Renaissance gathered
people who associate their own future with
development of new technologies in Russian oil-
and-gas sector. And the name of the hall, which
housed formal and informal meetings for several
days, - Renaissance — has become symbolic. It is the
renaissance that our wells are longing for. The revival,
that is likely to be achieved with the help of new oil
service technologies.

In the situation when the information space
abandons with pessimistic exclamations about
deterioration of the well stock, about innumerable oil
deposits, remaining unrecovered, about abandoned
fields, the participants of the conference were trying
(and not unsuccessfully) to answer not the cursed
Russian question “Who is to blame?”, but another one,
classical as well, but more optimistic “What should be
done?”

Indeed, what should be done? Undoubtedly, new
technologies should be implemented and innovative
well intervention equipment should be mastered.
First and foremost, it is coiled tubing that has an
edge over conventional methods of well servicing,
which our journal keeps informing you about. But,
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TAaK, COOBITUE COCTOSIIOCH — 9-5

Mex1yHapOgHAsd KOH(PEPEHIIUA 1O

KOJITIOOMHI'OBBIM TEXHOJIOTHAM U
BHYTPHUCKBAXKUHHBIM Pa60TaAM, HA KOTOPYIO TaK
HACTONYHUBO IIPUIVIANIA CBOUX YATATEJIEH U
IOYUTATEJIEN HAII XKYPHAJL, IPOIIIA HA IPEXKHEM
MECTE U B TOT K€ 4aC. HAMOMHIO: MEpONIPUATHE
TPAJAUIIMOHHO IPOBOANTCS B TIOMEHH BO BTOPOH
IIOJIOBHHE CEHTAOPSL.

IToA TOCTENPUUMHOM KPBIIIEH OTES «IOMEHDb»

B IIPEKPACHO O60PYAOBAHHOM KOH(DEPEHII-3ATIE
«PeHeccaHnc» BHOBb COOPAJIUCH JIIOAH, KOTOPBIE

CBOE JINYHOE OyIYIEE CBA3BIBAIOT C PA3BUTHUEM

HOBBIX TEXHOJIOTUH B POCCUUCKOM HE(PTETA30BOM
cepsuce. HazpaHmue 3a1a «<PEHECCAHC», TTIE B TEUEHHE
HECKOJIBKUX JTHEN IPOXOAMIIO KAK O(PULINAIBHOE, TAK
U He(POPMAIBHOE OOIIEHUE, CTAJIO JIJISI HUX 3HAKOBBIM:
B€/Ib HAIIIN CKBAXKHUHBI OCTPO HYKJAIOTCS B PEHECCAHCE —
BO3POXKJEHUM, KOTOPOE CIIOCOOHBI IPHUHECTU HOBBIE
TEXHOJIOT'MU HE(PTECEPBUCA.

B ycnoBusx, KOrga TH(POPMALTUOHHOE IPOCTPAHCTBO
OJIHUTCS JPY>KHBIM MUHOPHBIM XOPOM,
UCHOJIHAIOIINM IIECHIO O CTAPEHUU (DOH/1A CKBAXKHUH,
HEUCYUCTUMBIX 3a[1ACAX HE(PTH, OCTAIOMNXCS
HEU3BJICYEHHBIMH, O 320 POIIEHHBIX MECTOPOXK/ICHUAX,
YYaCTHUKH KOH(PEPEHIINU HE 6€3 YCIIEXA IBITAINCh
JaTb OTBET HE HA IIPOKJIATHINA PYCCKUI BOIIPOC «KTO
BHUHOBAT?», 4 HA IPYI'OM, CTOJIb K€ KJIACCUYECKU, HO
60J1ee OIITUMUCTUYHBIN «ITO Ie1aTh?.

Yro xe nenarb? KoHeyHO, BHEIPATD HOBBIE
TEXHOJIOTMU U OCBAUBATb HHHOBAIIMOHHOE
060pPYAOBAHUE IJI1 BHYTPUCKBAXKUHHBIX Pa60T U



unfortunately, most service companies keep using
this in all senses break-thought instrumentation
not to its full extent. They have a limited number
of operations at their disposal, such as liquidation
of deposits of different origin and bottomhole
treatment. This is the reason why many participants
of the conference, even at the preparatory level,
expressed a wish to learn more about coiled tubing
and its varied opportunities. The organizers of the
event (coming out in tandem the Coiled Tubing
Times Journal and the Coiled Tubing Technologies
Development Center) did their best to satisfy this
thirst for knowledge. Technical sessions were
preceded by the Training Seminar “Coiled Tubing and
its Applications”, sponsored by the leader of Russian
market of coiled tubing equipment NOV Fidmash, as
a manufacturer, that is vitally concerned about using
its ‘offspring’ with maximum efficiency and for its
intended purpose.

The author of the course is most recognized
theoretician and practitioner, ICOTA Chairman,
Ken Newman. The course comprises the following
topics: surface equipment, CT downhole Tools, the
tubing, CT force balance, CT buckling and lockup,
mechanical limits, CT fatigue, CT hydraulics, CT
applications. All seminar participants got a certificate
on completion of the course, and also a summary
in Russian containing more than 350 slides with
descriptions.

The work of technical sessions was opened by
the Conference Steering Committee Chairman, the
Chairman of the Academic Council of the Coiled
Tubing Technologies Development Center Leanid
Hruzdzilovich. In his opening speech he said, “For
nine and a half years, which passed from the time
of the 1st International Coiled Tubing and Well
Intervention Conference, the number of coiled
tubing units in the world has double, and increased
more than thrice in the Russian Federation. CT
equipment, which meets international requirements,
is produced not only in the US and Canada, but also

<

B IIEPBYIO OYEPEAD KOITIOOMHT, O IPEUMYIIECTBAX
KOTOPOTO NEPE]] MPUBBIYHBIMU METOAAMU
OOCIY>KUBAHUS CKBAKUH HAIIE U3/JAHUE HE YCTAET
IHCaTh. HO, K COXAJIEHUIO, 3TOT BO BCEX CMBICJIAX
IIPOPBIBHON UHCTPYMEHTAPUI MHOI'UE CEPBUCHUKU
IPOJOIKAIOT UCIOIB30BATh AAJIEKO HE B ITOJIHOM
Mepe. B ux apcenare 4yucanTCs OrpaHUYEHHOE YHUCIIO
OIepaIny, MPEX/IE BCETO TAKUX KaK JIMKBUJAITUH
OTJIOKEHUH PA3JIMYHOI'O IPOUCXOXKACHUA U
06pabOTKH NPU3AO0MHEBIX 30H. [I03TOMY MHOTUE
YYaCTHUKH KOH(DEPEHIINH €€ HA TAIE NOATOTOBKU
MEPONPUATHS BbICKA3bIBAIN ITOXKETAHUE OOJIBIIE
Y3HATh O KOJITIOOWHIE 1 €TI0 PA3HOOOPA3HBIX
BO3MOXHOCTAX. OpraHu3aTopbl KOHPEPEHLINHU
(BBICTYIIMBIINE B TAHAEME Ky pPHAJI «Bpems
KOJITIOOMHTA» U LIEHTP Pa3BUTHS KOJITIOOMHIOBBIX
TEXHOJIOI'MH) ITOCTAPAIUCH YTOJIUTD UX JKAXKY 3HAHUH.
TeXHUYECKUM CECCUAM MPEJIIECTBOBAI OOy YaIOM U
cemuHap «KONTIOOWHT U €rO IPUMEHEHHNE», CIOHCOPOM
KOTOPOT'O BEICTYIIJI INJEP POCCUUCKOTO PBIHKA
KOJITIOOMHT'OBOT'O 0O60pyA0oBaHus NOV duiMani, Kak
IIPOU3BOAUTEIb KDOBHO 3AaUHTEPECOBAHHBIN B TOM,
YTOOBI €0 IETUIA UCIOJIb30BAIUCH IO HA3HAYEHUIO U
C MAaKCUMAJIBHOM 3(P(PEKTUBHOCTBIO.

ABTOD KypCa — aBTOPUTETHEUIIUNA TEOPETUK U
MIPAaKTHK, IPEACEAATENb BCEMUPHON aCCOLUAITUH
CHEUATNUCTOB 1O KOJTIOOMHTY U BHYTPUCKBAXKUHHBIM
pa6oTtam ICOTA Ken Hproman. Kypc OXBaTbIBA€T
CJIEIVIONINE TEMBL: HA3EMHOE OOOPYJOBAHUE,
BHYTPHUCKBAXKUHHBIN NTHCTPYMEHT, FTHOKas TPyOa,
CHJIBL, JEUCTBYIONIUE HA TPY6Y, AepOopMariusi U
IIEPEKUM TPYOBL, IPEJEIbHBIE MEXAHUYECKUE
HArpy3KH, yCTAJIOCTb TPYObL, THPABINKA TPYOH,
IIPUMEHEHHUE KOJNTIOOUHTA. BCe y9aCTHUKU CEMUHAPA
HOJIYYMJIU CEPTUPUKAT, TOATBEPAKJAIOMIUI, YTO KyPC
IIPOCIYIIAH, 4 TAKXKE KOHCIIEKT HA PYCCKOM A3BIKE,
coziepanuit 6osee 350 Caani0B C ONMUCAHUSIMHU.

PaboTy TEXHUYECKUX CECCUM OTKPBLI IPEACEAATEND
OPTrKOMUTETA KOH(PEPEHIINH, IPEICENATEND
yuaenoro coseta LIPKT Jleonup I'pysaunosud. Bo
BCTYIHUTEIBHOM CJIOBE OH CKA3aJL: «3a AEBATH C
IIOJIOBUHOM JIET, IIPOLIEAIINX CO BDEMEHH IIEPBOH
KOH(EPEHIINU O KOJITIOOMHTOBBIM TEXHOJIOTHSIM,
YUCJIO KOJITIOOUHT'OBBIX YCTAHOBOK B MUPE YIBOUJIOCH,
a B Poccurickoi @enepanuy BO3POCIO IIOYTH B
TpHU pa3a. COOTBETCTBYIOMIEE MEX/YHAPOAHBIM
CTaHJAPTAM OOOPYIOBAHHUE JIJISI KOJITIOOMHIOBBIX
paboT NpOU3BOJAT TENEPD HE TONBKO B CIIIA 1 Kanaze,
HO U B Peciybiinike benapyce. 32 IPOMIEAITHE TObI
CTAJIO IPEJIENIBHO SICHO, YTO KOJITIOOUHT — HANbO0Iee
NEPCHEKTUBHASA U3 U3BECTHBIX TEXHOIOTUH
BHYTPHUCKBAKUHHBIX PA0OT, TOCKOJIBKY OHA IO3BOJISET
OEPEKHO OTHOCUTBCA K IPUPOJHBIM PECYPCAM,
3KOHOMUTDb CHJIBI M CPEJICTBA CIIELIUATIUCTOB, €€
UCHOJIb3YIOMUX. HET COMHEHHS B TOM, UYTO HOBBIE
TEXHOJIOT'MU HE(PTECEPBUCA U BIIPEADL OyIyT BCE
60J1€€ OCHOBBIBATLCS HA IPUMEHEHHUH TNIOKUX TPYO,
IIOCKOJIBKY T4 TEH/ICHIINS B HAUOOJBIIECH Mepe }
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in the Republic of Belarus. Over the last years it has
become abundantly clear that coiled tubing is the
most promising among the existing well intervention
technologies, as it enables to treat natural recourses
with care and save efforts and assets of specialists
using it. Undoubtedly, oil service technologies in
future will be based on CT application, because

this tendency testifies to priorities in the global
community to the fullest extent. The purpose

of the present Conference is to see new ways of
development and needs of our oil service together in
the periods of prosperity and crysis, to determined
which technologies appeared and evolved recently,
how to upgrade the existing equipment, and which
technological innovations are needed by the

service companies. We shall also consider which
technological operations, except those widely-
known, can be fulfilled with the help of the existing
equipment, how to extend its durability and improve
the efficiency”.

From the day of its foundation in 1998, the
Conference is longing to become an intellectual link
between manufacturers of the equipment and its
consumers, between service companies and their
clients, between pioneers, first implementing unique
operations, and the masses. This year the forum
had gathered more that 500 both oil-producing
(Gazprom, LUKoil, Surgutneftegaz, Tatneft, etc.)
and service (Schlumberger, Weatherford, Integra,
Ural-Design, etc.) companies. The equipment
manufacturers were represented by NOV Fidmash,
Tenaris, Uraltrubmash, ASEP, Welltonic, Sandvik, NPP
RosTEKtekhnologii, etc.

OTBEYAET IPUOPHUTETAM, CKJIAABIBAIOITUMCS CETOMHSA
Ha «IJIAHETE JIIOJEH». L]e/Ib HhIHENTHEN KOH(PEPEHITNH —
BMECTE YBHU/JETD HOBBIE ITyTU PA3BUTHA U IOTPEOHOCTH
HAIIero He(PTECEPBUCA B IEPHOBI KAK IIPOLIBETAHU,
TaK U KDU3HUCOB, ONIPEJETNUTD, KAKHUE TEXHOJIOTUH
MOABUJIMCH, KAKHE MOJIYYMIM MHTEHCUBHOE PA3BUTHE
B CAMOE MOCJIEAHEE BPEMS, KAKOE OOOPYAOBAHHE
HEOOXOIUMO JIJI YCIIENTHOT'O BHEAPEHM S STUX
TEXHOJIOTHH, KAK YCOBEPIIEHCTBOBATD CYIECTBYIOIIEE
060PYIOBAHUE M KAKHUE TEXHUYECKUE HOBUHKH
HY’KHBI CEPBUCHBIM KOMITAHUSAM. MBI TAK)KE IOJYMAEM
HaJ, TEM, KAKHE €IIE TEXHOJOTNYECKUE ONEPALINH,
KPOME IUPOKO U3BECTHBIX, MOKHO BBITIOTHATD Ha
CYHIECTBYIOIIEM OOOPYAOBAHUH, KAK IPOIJIUTb CPOK
€T'0 CJIy>KOBI ¥ IOBBICUTD 3(P(PEKTUBHOCTD>.

KondepeH1us co JHSA CBOEro OCHOBAHUSA B
1998 ropy CTpEMUTCA CTATH UHTEJIEKTYAJIbHBIM
MOCTHUKOM MEX/1y IPOU3BOIUTENAMU OOOPYAOBAHUA
U €TO IOTPEOUTEIAMHU, MEKTY CEPBUCHUKAMU U
33K4349MKAMH UX PAOOT, MEKY IOJBIKHHUKAMH,
MIEPBLIMU BHEIPAIOIMIMMH YHUKAIbHBIE ONIEPALINH,
U1 MACCaMH. B padoTe HbIHEMHETO (POpyMa
NPHUHAIN YIY4CTHE IPEJCTABUTENH OOIee
MIOJIyCOTHH KaK He(pTeTOObIBAOmMX (I'a3npom,
JIYKOWIJI, CypryrHedreras, TATHEQTD U AP,), TAK
cepBUcHBIX (Schlumberger, Weatherford, iHTerpa,
Ypai-Juszann u ap.) Komnanu. [Ipoussogurencu
obopygoBanud npeactasasnn NOV duamamn, Tenaris,
VYpanrpyomam, ASEP, Welltonic, Sandvik, HITIT
«PocTaKrexnonorumn» u ap.

I'eHEpaIbHBIM CIIOHCOPOM KOH(PEPEHITUH —
MEXIYHAPOSHOU CEPBUCHON KOMITAHUEN
Schlumberger, U3BECTHON CBOUMU

TUMEN SHOW

The 15th international specialized exhibition “Oil and Gas, Energy Park” held in
Tumen on September 16-19 had a great success. It was organized by Tumen Fair
and Administration of Tumen region.

More than 250 Russian and foreign enterprises including 55 exponents from
Tumen region itself presented their products at the show. It was attended

by more visitors than in the previous years. Over 80% of these people are
specialists in O&G industry and related fields. It means that the exhibition fosters
experience exchange, establishment of new business contacts, conclusion of
mutually beneficial contracts, contributes to the development of fuel and energy
sector.

The variety of equipment presented at the show has never been so wide. It
included gas equipment and technologies, pipeline equipment and fittings,
valves, specialty equipment, expendables, refining technologies, drilling
equipment and technologies, electrical and diagnostic equipment, information
technologies, welding equipment, instrumented protective systems, safety
equipment, comprehensive design, exploration and research effort, engineering
services, hoisting gear, oil-field construction and service technologies.

This year's business program was also more varied and intense than the previous
ones. The show featured 10 academic and research workshops, conferences
and presentations. The visitors were especially interested in international
academic conference timed to 60 years of geological prospecting work in
Western Siberia entitled “The State, Tendencies and Problems of O&G Potential
Development in Western Siberia”. Among other interesting conferences there
were “Typical Decisions in Designing O&G Laboratories” and “Satellite Systems
of Road Transport Verification, Well Treatment Control Systems"”.
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The general sponsor of the Conference,
international service company Schlumberger,
renowned for its research centers and practical
achievements of applied science gained in them,
gave presentations «CT Application during flushing
and well stimulation on the wells of Astrakhanskoye
gas condensate field» and Application of Inflatable
Packers CoilFlate.

Another sponsor of the event, Tenaris, made a
technical presentation on steel CT manufacturing.
Westor Overseas Holdings Ltd., Foremost, Fluid
Design Solutions also sponsored the Conference.

Scientific approach towards well workover was
covered in the presentation by scientists from
North Caucasian State Technical University under
the supervision of professor K.M. Tagirov, entitled
“Technology for Gas Wells Bottomhole Cleaning }

BbICTABKA B TKOMEHW

HUCCIENOBATENbCKUMHU EHTPAMH U KOHKPETHBIMU
JTOCTHKEHUAMMU IIPUKIAAHONU HAYKH, B 3TUX

LIEHTPAX POXKJAIOINMMCHA, — OBLIH IPEICTABIEHBI
noknaael JIpumenenune 'HKT npu npoMbIBKe

1 MHTEHCU(PUKALIMU IPUTOKA HA CKBAXKUHAX
ACTPaxXaHCKOT'O I'da30KOH/IEHCATHOI'O MECTOPOXKIECHH >
u JIpuMeneHune HaayBHBIX Takepos CoilFlate».

Enie oMH CIOHCOP MEPONIPHUATUSA — KOMIIAHUS
Tenaris — IpeCTaBUIA TEXHUYECKYIO IIPE3EHTALIMIO,
MOCBALIEHHYIO IPOU3BOJCTBY THOKUX CTAJIbHBIX
TPy6. B unciie CnoHCOPOB KOH(DEPEHITUH ObLIU TAKXKE
Westor Overseas Holdings Ltd., Foremost, Fluid Design
Solutions.

Hay4Hble TOAXOBI K KAITUTAJILHOMY
PEMOHTY CKBAKMH OBbIJIM OCBELIEHEI B JOKJIAJIE,
IOJIOTOBJICHHOM I'PYIIIION y4eHbIX CeBepo-
KaBKa3CKOTo rocy1apCTBEHHOI'O TEXHUYECKOTO
YHHBEPCUTETA IO PYKOBOJACTBOM ITpodeccopa K.M.
Taruposa, — <[eXHONIOTUA OYUCTKU KOJITIOOMHIOBOH
YCTAHOBKOU 32060€B I'a30BbIX CKBA’KHUH OT INIMHUCTO-
MECYAHBIX TPOOOK IIEHOM HA PETYIUPYEMOIT
ngenpeccun». HInpokoe 06CyKIEHHE BBI3BAI TOKIA,
A.T.H. A.B. KycTeimesa [ IpuMEHEHUE KOITIOOMHIOBBIX
TEXHOJIOTUH NIPU JIMKBUIAIUH OTKPBITOT'O
HedTerasosBoro PoHTaHa>. OTMETUM, YTO PAHEE
KOJITIOOMHI'OBBIE TEXHOJIOTMH HUTIE B MUPE [T TUX
LeIe He IPUMEHUCS. [Ipeacrasurens TIoMHI'Y
P.3. MarapuJ BBICTYIIHII C COOOIIEHUEM «PeareHThl
JUISL O6PAB6OTKHM TPU3A60MHON 30HBI CEJIEKTUBHON
BOJOM3OALIUN U HOCUTEIU IPONMJIJIEHTA, TAKXKE
BBI3BABIINM HEMIOJAECTbHBIA HHTEPEC IPAKTHUKOB.

O TOM, KaK I'OTOBAT BBICOKOKBATU(PUIIMPOBAHHBIX
CHELHNAIICTOB JJIS KOJTIOOMHIOBBIX TEXHOJIOTHH,
B KOTOPBIX CTOJIb HYK/IA€TCSI COBPDEMEHHBIA }

MNaTHaauatas MexXayHapoaHas cneLmanm3npoBaHHas BbICTaBka «HedTb 1 ra3. TONIMBHO-3HEPreTUYecKni
KOMMeKke» ¢ bonbLUMM ycrnexoM npotuna 16—19 ceHtabps 2008 T. B TiomeHW. Ee opraH3aTopom
BbicTynmno OAO «TiomeHcKas spMapKa» npuv nopaepxke MpaButensbcTea TioMEHCKOM 0bnacTu.

B 3TOM rofly cBOtO MpofyKLMIO Ha BbICTaBKe NpeacTaBunm 6onee 250 poccunMckimx 1 3apyOeskHbIX

——

NpeanpusaTLm, B TOM Yncsie 55 3KCMOHEHTOB 13 TIOMEHCKOro perroHa. bbin oTMeyeH pocTt 4ncna
MoCeTUTeNen No CPaBHEHMIO C MPeablayLLIMM rofamu, npuydem donee 80% OTHOCATCS K CrieLManmcTam

Heq)TeI'aE}OBOVI N CMeXHbIX OTpaCJ'lEI;I. 370 CBMOETENIbCTBYET O TOM, HTO BbICTaBKa CHOCO6CTByeT O6MeHy
OMbITOM, YCTaHOBJ1IEHWIO HOBbIX ,eJTOBbIX CBA3EN, 3aKJTIOHEHMIO BbIFOOHbIX KOHTPAKTOB W B LIe/TOM BeLET K

Pa3BUTUIO TOMNMBHO-3HEPreTn4eCkKoro cekTopa.

Kak HVKoraa LWnpoko bbino NpeAcTaBneHo pazHoobpa3Hoe 0bopyLoBaHve, pacnpeaeneHHoe

no credyoLmM TEeMAaTUYECKIM Pa3aenaM BbICTaBKI: ra30Boe 0O0pyYA0BaHME 1 TEXHONOM M,
TpybonpoBoaHoe 060pyAoBaHME 1 apMaTypa; 3aNopHO-PEryIMPOBOYHAsA apMaTypa; CreLTexHKa,
000pynoBaHNe 1 pacxofHble MaTepuasbl; HeTENPOMbICIIOBOE U HedTeHanBHoe 0b6opyaoBaHWe;
nepepaboTka yrneBofopoAHOro Chipbsi; OypoBoe 000pyA0BaHME 1 TEXHOMOMMI; SNEKTPOTEXHNHYECKOe

1 AMarHocTuyeckoe 006opyaoBaHmne; MHHOPMaLMOHHbBIE TEXHOMOMMI; CBapOHHOE 0D0pPYA0BaHNE;
MPOTMBOaBapUIHas 3aLLiMTa, CUCTEMbI GE30MaCcHOCTY; KOMMIEKCHbIE MPOEKTHO-M3bICKaTeNbCKIME U HayYHO-
NCCNenoBaTenbCkme PaboTbl; UHXUHUPUHIOBBIE YCIYT; NoAgbeMHOe 060pyaoBaHMe; 00yCTPONCTBO M

PEMOHT MECTOPOXAEHNNA.

[enoas nporpaMma B 3TOM rofy no HacbILLEHHOCTN 1 MHOroobpa3uio TeMaTVKM TOXe NPeB30oLLa BCe
npenblayLive. B paMkax BbICTaBKM MPOLLIU AeCATb Hay4YHO-MPaKTUYECKMX CEMUHAPOB, KOHMEPEeHLIA

1 npe3eHTaumn. OCcobbI MHTEPEC MPUCYTCTBYIOLLMX Bbi3Banu MexayHapoaHas akageMmyeckas
KOH(epeHLMs, NpUypoyeHHas K 60-NeTuio Havana reofloropasBefoyHbIX paboT B 3anagHon Cnbuvpu, —
«CoCTOsIHWe, TEHAEHLM 1 NPoOeMbl Pa3BUTUS HeTEra3oBoro NnoTeHLana 3anagHor Cubrnpn», a Takxe
ceMUHapbl <TUMOBbIE PELLEHWS MPY MPOEKTUPOBaHNUM HedTera3oBbix nabopatopuniny 1 «CryTHUKOBbIE
CUCTEMbI MOHUTOPWHIa aBTOTPaHCMopTa. CUCTEMa MOHUTOPUHIA U KOHTPOSS 00PaboTKM CKBAXKMHY.
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from Sand Plugs with Controllable Balance in System
“Well — Pay Zone” in Process of Foam Washing by
Coiled Tubing Unit”. The report of AV. Kustyshev,
Doctor of Engineering Science, “Application of Coiled
Tubing Technologies for Extinguishing Open Oil and
Gas Gushers”caused spirited discussion. It should be
noted that coiled tubing technologies were never
and nowhere in the world used for this purpose
before. The representative of Tyumen Oil and Gas
University R.Z. Magaril made a report “Chemicals

for Pay Zone Treatment with Selective Water Shut-
off and Propillent Carriers”, which also captured

the interest of practitioners. Professor G.P. Zozulya,
Doctor of Engineering Science, member of the
Editorial Board of the Coiled Tubing Times Journal,
member of the Conference Steering Committee, head
of the department “Repairs and Reconstructions of
the Wells” of Tyumen Oil and Gas University, talked
about the way how highly-qualified specialists for
coiled tubing technologies, that are in great demand
for present-day Russian oil service, are trained.

The most outstanding among presentations,
demonstrating new equipment, were those
given by Mohamed Al-Dujaili (MEDKO), entitled
“Software & Data Acquisition System Advantages
in CT Applications”, and “Steel Materials for Oil
and Gas Industry” by Karol Sielski (Sandvik). Still,
the members of service companies expressed the
greatest interest about presentation of the equipment,
that is able to implement new technologies to well
service. In particular, the representative of NOV
Fidmash SV. Yurutkin told involved listeners about
technical characteristics and practical possibilities
of the MK30T unit, which can be used not only to
carry out service operations, but also fulfills coiled
tubing drilling of sidetracks and horizontal wells,
drilling of new wells, including underbalanced
drilling. Great interest was caused by the whole
fleet of fracturing, including blender, appliances for
making solutions, powerful pumps, sand feed unit
and other. The reporter has also mentioned the 2008
best-seller: pumping unit for coiled tubing H504 with
compressor and oil heater.

Showy presentations, absorbing reports, flows of
lofty words — these are all characteristic features of
any research-and-practice conference. What makes
the International Coiled Tubing and Well Intervention
Conference different from its “colleagues”, if it
manages to gather such representative and numerous
audiences during a decade? The fact, that it practically
the only Russian forum of such a high level, where
practicing specialists, responsible for implementation
of state-of-the-art technologies in service and oil-
producing companies of different continents, can
get addressing information about innovation that are
unveiled on the market. Manufacturers and engineers
of equipment and tools for well intervention present
their product directly to potential buyers; however,
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poccuiickuil HeTECEPBUC, PACCKA3aJI YJICH
PEAAKIIMOHHOIO COBETA )KypHaJIa «BpeMs
KOJTIOOMHI'A» 1 OPTKOMHUTETA KOH(DEPEHITUH, 34B.
Kadenpor «<PEMOHT U BOCCTAHOBJIEHUE CKBAKUH»>
Trom THTY p1.H, npodeccop LI 303ys.

Cpenu cecCuii-npe3eHTaui, JEMOHCTPUPOBABIINX
HOBO€E OOOPYAOBAHUE, BBIJICJISIIUCH BBICTYIIJICHUS
Myxammeaa Anb-JIprorin (komanusa MEDKO)
«[IporpaMmMHOe obecreueHue st C60pa JAHHBIX U
YIIPAaBIEHU IPHU IPUMEHEHUHN KONTIOOUHT2» U Kapois
Cenbcku (koMnanus Sandvik) «CTasibHbIE 3aTOTOBKH
Y MaTEPUAJIBI 11 HE(PTETA30BOH OTPACIH». OHAKO
OCOOBII UHTEPEC Y IPEACTABUTEIICH CEPBUCHBIX
KOMIIAHUI BBI3BAJIA IPE3EHTALINS OOOPYAOBAHUS,
CIIOCOOHOT'O IPUBHECTHU B OOC/ITYKMBAHNE CKBAXKHH
HOBEHMIINE TEXHOJOIUU. B 4aCTHOCTH, IPENCTABUTEb
NOV duamam Ceprei OpyTKHH pacCKa3al
3aMHTEPECOBAHHBIM CJIYIIATEISAM O TEXHUYECKUX
XAPAKTEPUCTUKAX U IPAKTUYECKUX BO3ZMOXKHOCTSIX
ycTaHOBKM MK30T, ¢ TOMOIIBIO KOTOPOU MOXKHO
HE TOJIbKO IPOBOANTD CEPBUCHBIE ONIEPALTNH,

HO U OCYIIECTBJIATH KOJTIOOUHTIOBOE OypEHME
OOKOBBIX CTBOJIOB M1 TOPU30OHTAJIBHBIX YIACTKOB
CKBaKMHBI U 6yPEHUE HOBBIX CTBOJIOB, B TOM YHCJIE
H4 IEIPECCUU. BONBIION MHTEPEC BbI3BAJI IIOJIHBIH
(ot I'PIT, BKITIOUAIOM NI GIIEHIED, YCTPOUCTBA
JULS IPUTOTOBJIEHUS PACTBOPOB, MOIITHBIE HACOCHI,
MPONIAHTOBO3bI U T.JI. BBIJIO COOBIIEHO U O TUAEPE
npogax 2008 roga — HACOCHOM YCTAHOBKE I
paboTeI € KONTIOOMHToM H504 ¢ KOMIIpECCOPOM U
IOAOI'DEBATEIEM HEPTHU.

3penuInHble NPE3EHTAIUH, HHTEPECHBIE TOKJIA/IEL,
MOTOKU KPACUBBIX CJIOB — BCE 3TO IPUMETHI
JIIOOOU HAYYHO-IIPAKTUYECKOH KOH(PEPEHIINN.

YeM Ke OTIIMYACTCA OT «KOJIET» MeXXayHapOoaHas
KOH(EPEHIIHS IO KOATIOOMHIOBBIM TEXHOJIOT USIM

U BHYTPUCKBAXKUHHBIM PA0OTaM, €CJIN €1

YAAETCSL COOMPATDH CTOJIb IPEACTABUTENBHBIE U
MHOT'OYMCJIEHHBIE ayJUTOPUU HA IPOTKEHUHU YIKE
JlecsaTka JieT? Tem, 4To OHA ABASETCH PAKTUUECKU
€IMHCTBEHHBIM B POCCHH MEPOIPUATUEM CTOJIb
BBICOKOI'O YPOBHSI, TJI€ MPAKTHUKYIOINE CIICITUATIUCTHI,
OTBEYAIOIINE 32 BHEAPEHUE NIEPEJOBBIX TEXHOIOT U
B CEPBUCHBIX 1 JIOOBIBAIOMINX HE(PTETA30BBIX
KOMIIAHUAX PA3HBIX KOHTUHEHTOB, MOTI'YT IIOJTyYUTh
aJIpECHYIO NH(POPMAIUIO OO0 UHHOBALIUSAX,

KOTOPBIE NOSBUJIMCh HA PBIHKE. [IPOU3BOANTENN U
pPa3paboOTINKU OOOPYAOBAHUA U MHCTPYMEHTA JJI
BHYTPHCKBAXKMHHBIX PA0OT NPEJCTABIAIOT CBOIO
IPOAYKIINIO HEMTOCPEACTBEHHBIM U MOTEHITUATBHBIM
34K434YMKaM, HO 3TO HE YUCTO KOMMEPUYECKOE
MEPONPUATHE, 4 OOMEH OIBITOM B IIPOLIECCE
MHTEHCUBHOI'O, MOXXHO CKa34Th, TBOPUYECKOT'O
obmeHus. Tem, 4TO OHA COOMPAET U IPEJOCTABISACT HE
A0CTPAKTHYIO, 2 KOHKPETHYIO HH(OPMALIHIO, KOTOPOH
JKAET ayAUTOPHUS. MOXHO CKA34Th, YTO YYACTHUKU
KOH(PEPEHIIUH, MHOTHUE U3 KOTOPBIX TOCEMAIOT 3TO
MEPONPUATHUE HE OFMH I'Ofl, YK€ OPTAHHU30BAIUCH
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it’s not a purely commercial event, but exchange of
experience in the course of intensive, we may say,
creative, communication. The fact, that it collects and
presents not abstract, but specific information that
the participants are waiting for. It may be said that the
participants of the Conference, many of whom take
part in the event not for the first time, have formed a
kind of informal club to exchange new ideas. And the
aim of our editorial board is to formalize this fruitful
initiative “from below”, to open the Ideas Exchange
Club on the pages of the Coiled Tubing Times Journal
and at our web-site www.cttimes.org .

We shall try to acquaint readers of the Coiled
Tubing Times Journal with journalistic variants of
most interesting reports and presentations. So, follow
our issues! Write to us and ask questions — as it the
information that you lack for successful work we want
to provide you with. And join your colleagues, their
informal club. The 10th, jubilee, International Coiled
Tubing and Well Intervention Conference is waiting for
you and your presentations. And we, the organizers, are
beginning to get ready forit. @

Dear ]pam‘czpants of the coming jubilee
10th International Coiled Tubing and
Well Intervention Conference! We are
looking forward to your partz’c/%batz’on,
please submit applications at bttp./
conference.cttimes.org/gh/conference.
Those who applied up 10 March, 1,
2009 we oﬁelfz a special 10% discount.

2000

40-40-50

B CBOECOOPA3HBIN HE(POPMAJIBHBIN K1y IO OOMEHY
HOBBIMH UZiesIMH. M 3a1a4a HaIeNH pefaKIuy —
NPHUIATh O(POPMIIEHHOCTD 3TOH INIOJOTBOPHONU
WHHITUATUBE «CHU3Y>», OTKPBITH KITy0 110 OOMEHY
HUAESAMU Ha CTPAHULIAX )KyPHAJIA «BpeMs KONTIOOMHT 2>
Y HA HAIIEM CANUTE WWW.Cttimes.org .

C KypHAJIbHBIM U3JI0KEHHUEM CAMBIX MHTEPECHBIX
JOKJIA/IOB M IIPE3EHTALIUHA MBI IOCTAPAEMCS B
OnMrKanIee BpeMsi O3HAKOMUTD YUTATENEN HAIIETO
JKYPHAJI4, TAK YTO CJIEJUTE 3d HAIIUMHU BBIITYCKAMMU!
IMumuTe HaM M 33JjaBATE€ BOIIPOCHI — BEJb MBI
XOTHM J1aBaTb BAM HUMEHHO T€ CBEJICHH S, KOTOPBIX HE
XBATAET JJI yCHEMHOM paboThL IIpucoeJUHANTECH
K CBOUM KOJIJIEraM, K X HE(POPMATILHOMY
KJIy6y. lecaras 10611erHas Mex1yHapogHas
KOH(PEPEHIIUA IO KOITIOOMHI'OBBIM TEXHOJIOTUSM
Y1 BHYTPUCKBAKMHHBIM PA60TAM XKJET BAC M BAIIUX
BBICTYIIEHHH, 4 MBI, OPTAHU3ATOPEI, y’KE HAYUMHAEM K
HEM TOTOBUTLCA. @

Yeaocaemoie yuacmuuru
npeocmosueti 1oounretinotl 10-i
encoYHAPOOHOIL KOHpepeHUuL NO
KOZIMIOOUH2O0BbIM MEXHOJI02UAM U
BHYMPUCKBANCUHHBIM Pabomam!
em OMm 8AcC 3AAB0K HA )YUACIUe
bttp./conference.cttimes.org/ru/
conjerence.Ilooasuum 3a16Ku
00 1 mapma 2009 2. moL npeonazaem
10%-10 CKUOKY.
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guest of the issue

WILL COILED TUBING UNIT
BE USED IN A MINE?

KOJITIOBMHIOBAH YCTAHOBKA
BYAET PABOTATD B LWIAXTE?

major viscosity reduction method

practiced worldwide to increase the
oil mobility. In 1969 the method was for the
first time applied in underground mine roadway
conditions at Yarega Field (the Republic of Komi),
known for its large deposits of low-gravity, high-
viscosity and highly resinous oil. That was the
birth of a unique thermo-shaft method of oil
production. Experts compared its efficiecy with
finding a new major field. In three decades the
technology passed through substantial changes,
which brought about excellent production rates.
Today Yarega is the only site in Russia, where oil is
produced with a special surface and underground
thermo-shaft method.

Sometimes numbers speak more than words.
500,000 tons of oil per annum had been
produced at Yarega Field before 2005. In 2016
the level is planned to be raised up to 1.7 m tons.
Yet, Oil-Shaft (NShU) “Yareganeft” experts
believe that even this figure might be doubled in
case coiled tubing (CT) technologies are used to
drill underground wells.

_tthe moment thermal treatment is a

Viadimir Gulyayev, bead of NShU
Yareganeft” (" LUKOIL — Komi”) and Yury
Konoplev, bead of Yarega Field project and
monitoring division at LLC "PechorNIPIneft”
research institute bave Rindly consented to
answer the questions of the Coiled Tubing
Times.

€rofHsi B MMpe OCHOBHbIM CMNOCOOOM CHUXKEHMS

BA3KOCTU TAXKeNOM HedTu C LLeNbio NOBbILLEHUA ee

NOABUXHOCTW ABASAETCA TENNOBOE BO3AENCTBME
Ha nnacT. Ha fiperckoM MectopoxaeHunn (Pecnybnmka
Komm), n3BeCTHOM CBOMMM OFPOMHbIMM 3anexamu 0cobo
TSXKENOW, BbICOKOBSA3KOW, BbICOKOCMONMCTOM HedTH,
BMEpPBble PELUMAN MPUMEHUTL 3TOT CNOCOD B YCIIOBUSAX
NOA3eMHbIX FOPHbIX BbipaboTok B 1969 roay. Tak
NONABUIICS YHUKANbHBIV TEPMOLLAXTHbIN MeTo4 A00bI4M
HedTW. Ero apekTMBHOCTL CneLmanmcTbl NpYpPaBHMBAIOT
K OTKPbITMIO HOBOIO KPYMHOIO MECTOPOXAEHMUA. 3a TpU
LeCaTUNeTns TEXHONOrns npeTepnena 3Ha4uTebHble
MN3MEHeHMs!, B pe3yrbTaTe KOTOPbIX YAaNn0Ch A0OUTLCS
BeSIMKONenHbIX nokasatener gobblun. CerogHs fpera —
3TO eIMHCTBEHHOE MeCTo B Poccunu, rae HedTb A0ObIBAIOT
0Co0bIM, MOBEPXHOCTHO-NOA3EMHbIM TEPMOLLAXTHbLIM
cnocobom.

Lndpbl Horaa kpacHopeymsee cnos. [Jo 2005 roga

Ha flperckom MecTopoxaeHnn fobbiBanock Ao 500
TbiCAY TOHH HedpTK B rof,. K 2016 rogy nnaHupyeTcs
MOAHATL 3TV nokasaten 7o 1 MnH 700 TbiC. TOHH. OfHaKo
cneumanncTbl HLLY «AperaHedTb» nonaratot, 4To 1 3Ty
UMDPY MOXHO yABOUTb, €CN A1 BypeHUst NoA3eMHbIX
CKBaXXWH MCMOMb30BaTb KONTIOOMHIOBbIE TEXHONOMN.

Ha eonpocuwt rcyprana <Bpems KoamoouHza»
omeeuarom nauaoHurx HITY <pezaregpmo> (OOO
JIVKOHJI-Komu») Baaoumup Iyasnee u 3a6e0yrouuli
01MOJIOM NPOCKIMUPOBAHU U MOHUIMOPUH2A
paspabomxu Apezcrozo mecmopoxncoerius OO0

d lewopHHI ITHnegmov» FOpuii Kononses.

OUR COMMENT
The oil of Yarega Field has unique properties. Being a
high-viscous, highly resinous, sulphurous, low paraffin
oil of the asphalt base with high content of naphthenic
acids, it is perfect raw for asphalt cement with good
thermo-nonrigid properties. The use of such cement
in road construction provides for long lifespan of top
dressing. Yarega oil is the only source for production
of grahamites or lacquer bitumens. With high yield of
vacuum distillates of mainly naphtene origin Yarega oil
could be promising raw for the production of dialectical,
industrial white, medicinal, hydraulic and machine
oils. The masut obtained from Yarega oil has low
freezing temperature and can be applied in northern
conditions.

HALLIA CIMPABKA

HedTb fiperckoro MectopoXxaeH1s yH1KabHa rno CBOUM CBOMCTBaM. byay4u
BbICOKOBS3KOW, BbICOKOCMOJSINCTOW, CEPHMCTOM, ManonapaprHNCTON HebTbio
HahTEHOBOrO OCHOBAHWS C BbICOKVM COAepXKaHNEM HAaDTEHOBbIX KMCTIOT, OHa
SBNAETCSH NPEBOCXOAHBIM CbIPbEM L5 MPON3BOACTBA LLOPOXKHbBIX OUTYMOB,
obnagaloLmMx BeMKONeNnHbIMK TepMoaedopMaTUBHBIMU CBOMCTBAMM.
Mcnonb3oBaHMe Takmx OUTYMOB B JOPOXHOM CTPOUTENbCTBE CMOCOOHO
0becnevnTb 4O CPOK Cy>KObl BEPXHMX MOKPBITUI OPOXHOM OAeXApbI.
flperckas HeTb ABMAETCS €AMHCTBEHHbIM CbIPbEM AJ1S NPOV3BOACTBA
XPYMNKUX, WK NaKoBbIX, OUTYMOB. Y4MTbIBasi BbICOKMI BbIXOL BaKyyMHbIX
OVCTUANATOB U UX NPEUMYLLECTBEHHO HadhTEHOBYIO NMPUPOLY, Aperckas
HedTb NpeacTaBnseT cobon NepcnekTUBHOE Cbipbe AN NPOM3BOACTBA
TpaHChOPMATOPHbIX, OEMbIX TEXHNHYECKNX U MeAULMHCKMX, TUAPABANYECKNX
NUHIYCTpUanbHbIx Maces. MasyT, nofyvaeMbiin 13 sperckon Hedt, obrnafaet
HV3KOW TeMnepaTypon 3aCTbIBaHWUS 1 MPUIMEHSIETCS B CEBEPHbIX YCITOBUSIX.

12 Neo4 (026), November/Hos6pn 2008



Coiled Tubing Times: How
relevant is, in your opinion, the
problem of high-viscosity oil
development for Russia now?

Vladimir GULYAYEYV: Quite a few
large light oil fields have been discovered
during the last five years. At the same time
the deposits of low-gravity and high-
viscosity oil are rather substantial. It is
necessary to use this potential, moreover
that current prices on low-gravity oil
make its production quite profitable.
Western oil industry chose this way long
time ago. Canada and Venezuela, which
contain 35% of the world’s hard-to-
recover oil deposits, actively develop such
fields. These countries realized long ago
that production of low-gravity oil pays
off handsomely. For example, Canada
has been developing low-gravity oil since
1960s and achieved high results during
this period. Foreign countries were
also careful in adopting this strategy,
they were looking for the best solutions
and studying new technologies. But
ultimately they have amounted to all-
time high production levels.

By the way, some of refineries in the
USA work with Canadian and Venezuelan
low-gravity oil. Russia is lagging behind,
though the known reserves of low-
gravity oil in this country exceed the
remaining recoverable reserves of light
oil. Russia will have to face the challenge
of low-gravity oil production soon and
we should be ready for such a wedge.

C.I.T.: Yarega Field isrich in
low-gravity and high-viscosity oil
produced with the help of a unique
surface and underground thermo-
shaft method. Could you please tell
us about it in details?

Yury KONOPLEYV: The very idea
of pumping steam for thermo-shaft
oil production from the surface differs
from conventional pit pumping drilled
through the excavation wells. Surface
and underground system works in the
following way. Special ground steam
wells are connected with downholes
of surface intake wells. They help the
steam to evenly pass along the formation.
Heated viscous oil leaks out through
dense network of wells to the shaft and
is pumped off to the surface. Surface

>
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Yu. KONOPLEV has graduated from
Vioscow State University, where be
studied mathematics.

He worked at Pechor-Neft Research
and Design Institute from 1977
through 2003. In 2003 -2006 Konoplev
worked as a lecturer and professor ct
Ukbta State Technical University. At
the moment be is the head of Yarega
Reservoir Engineering and Monitoring
Department.

In 1992 be defended a doctoral
dissertation "Experimental and
Analytical Calculation of Data for
I'hermo-Shaft Development”.

In 2004 bhe defended a doctoral
dissertation for PhD degree”Scientific
Vethodological Basis of Design

and Analysis of Thermo-Shaft Oil
Development’.

Konoplev took part in the design

of thermo-shayft oil production
technologies during bis work in Pechor-
Neft Research & Development Institute.
Konoplev is the author of 46 scientific
publications including 2 monograpbs,
17 patents and 27 articles in the
academic periodicals.

FO. KOHOITIEB oxonuus MOCKOBCKULL
20CY0apPCMBeHHbLL YHUBEPCUIMEM 110
CREUUATILHOCINU <MAMCMAINUKA>.

C 1977 no 2003 200 paboman e
TewopHHIIH1egpms. B 2003 —

2000 22. paboman 6 Yxmumnckom
20CY0aPCMBEHHOM MeXHUUECKOM
YHUBEpcumeme 6 O0JNHOCMAX
oouenma u npogpeccopa. B nacmosijee
epemsa pabomaem 6
000 dlewopHHITH1edmob>
3a6e0YuUM 0MoesIoM
NPOCKMUPOBAMUA U MOHUIMOPUH2A
paspabomxu Apezcrkozo
MECMOPONCOCHUA.

B 1992 200y 3auumu
KaAnouoamcryo Ouccepmanuio
Ha memy «DKCnepuUmMeHmaioHo-
AHANUMUMECKULL MO0 pacuemda
MEXHON02UHECKUX NOKA3ameneti npu
MePMOULAXMHOLL PA3DAOOMIKE».

B 2004 200y sauumit/t O0KMOopPCKy1o
ouccepmauio Ha memy
«Hayuno-memoouueckue OCHOBbL
NPOCKMUPOBAHLA U AHAIU3C
MEePMOULAXTNHOLL PA3PAOOMKL
HePBMAHBIX MECOPOHCOCHULL>.

Bo epemsa pabomuol 6
IewopHHITHHepms yuacmeosat

8 paspabomie mexHonN02uLl
MepMOULAxXmHoLl 000bLMLL HehmiL U
NOBbLULECHUA HePIMeomOaULL NAACINOSE.
Hmeem 46 onyOnuxo6arbLx padom.
U3 nux: 2 monozpagpuit, 17 namenimos,
27 cmameti 8 HayuHbLX JHCYPHANAX.

«BpeMs KOJITIOOHHT2»: HaCKOIBKO,
Ha Bani B31/1s/1, HA ZAHHBIFI MOMEHT
aKTyaJ pHa 111 Poccnu JoObIIa
BBICOKOBSA3KOH HeTH?

Baagumup I'YJIAEB: 32 TOC/IEIHUE NTATH
JIET HE OBUIO OTKPBITO NPAKTUYECKH HU OJJHOT'O
KPYIHOI'O MECTOPOK/ICHUS JIETKOM HE(PTH. B TO
K€ BPEMSI 3AI1ACHI TSPKEJIOTO U BBICOKOBSIZKOT'O
«4E€PHOT'O 30JI0TA» OYCHb BEJIMKU. Hy>KHO
UCIIONB30BATh 3TOT HOTEHIINAJL, TEM HOJIEE
YTO HBIHEIIHUE LIEHBI HA TOKENIYIO HEPTh
06€eCIEeUYnBAIOT PEHTA0EIBHOCTD €€ JOOBIYH.
3amaaHas He(PTAHAS IPOMBIILIEHHOCTD
Y2KE IaBHO UAET IO 3TOMY IyTH. Kanaga u
BeHecyana, B KOTOPBIX COCPEJOTOUEHO 35%
MHPOBBIX 3a11ACOB TPYAHOU3BJICKAEMON
He(PTH, THTEHCUBHO Pa3Pa6aThIBAIOT TAKHE
MECTOPOXK/ICHUA. DTU CTPAHBI JABHO YOEAUIUCH
B PEHTAOETIBHOCTU JOOBIYU TsKENOM He(pTH. K
npumepy, Kanana 3aHUMaeTCs TKEION HEPTHIO
€ 60-X TOJIOB U 32 ATOT MEPUO]T JOOGHUIACH OYCHb
BBICOKHX IIOKA34TENEH. 32 pyOE:KOM TOXKE HE
Cpa3y IIPUILIH K PELUIEHHIO 3TOI'O BOIIPOCA, TAM
TOXKE UCKAJIN JIy4IIHE PEMIECHUS U OCBANBAIN
HOBBIE TEXHOJIOTUH, HO PE3YIBTATOM JJOITOT'O
IYTH CTa] HEOBIBAJIO BBICOKHUH YPOBEHB
JOOBIYH.

K ciioBy, yactb amepukanckux HIT3 sener
nepepaboTKy UMEHHO TSKEJION He(DTH
Kanajbl 1 Benecyasnbl. Poccust e Ioka
OTCTAET, HECMOTPS HA TO YTO PA3BEJAHHbIC
Y HAC 32[1ACHI IOIOOHOT'O CBIPBS FOPa30
OOJBIIIE, YEM OCTATOYHBIE U3BIEKAEMBIE
3aI1aChl IErKOM He(hTH. O4EHb CKOPO BOIIPOC
0 106bIYE TSKEIOH HE(PTU B POCCUY BCTAHET
UPEZBBIYANTHO OCTPO, U MBI JIOJKHBI ObITh
TOTOBBI K TAKOMY ITIOBOPOTY COOBITUI.

«B.K.»: SIperckoe MecToposKJIeHHe 60raTo
TSAZKEJIOH U BBICOKOBA3KO¥ He()THIO,
M 31€Ch /IJIsI €€ IOOhIYH IPUMEHAIOT
YHHKAJIBHBIH IIOBEPXHOCTHO-IIOA3E€MHBIF
TEPMOULIAXTHBIN MeToa. Pacckakure,
IOXKAJIYHCTA, 00 3TOM HoApOOHEe.

IOpuit KOHOIUIEB: Cama uies 3aKa4KHu
apa € NOBEPXHOCTHU JIJISI TEPMOIIAXTHOM
JIO6BIYM HE(PTU OTIIMYACTCS OT TPAAUITMOHHOM
MIAXTHOU 3aKA4KU I1APA YEPES CKBAKUHHI,
NpPOOGYPEHHBIE U3 TOPHBIX BEIPAOOTOK.

CyTb IOA3EMHO-TIOBEPXHOCTHOH CUCTEMBI
3AKJIIOYAETCS B CJIEAYIOMIEM: K 32605IM
MOBEPXHOCTHBIX HATHETATEIBHBIX CKBAKUH
MPOBE/ICHBI CIIEITUAJIbHBIE NTOA3EMHBIE
apOPACIPEAETIUTENBHBIE CKBAYKUHBL 10
KOTOPBIM I1AP PABHOMEPHO PACIIPEEIAETCS
IO ILIACTY. BsA3kas HE(PTD B pE3YIbTATE

>
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guest of the issue

methods may bring the costs of low-
gravity, high-viscous oil production
down to the level of high-gravity-oil.
This is explained by high rates of oil
recovery (the medium rate reached

for now is 0.54, and it planned to be
raised from to 0.7) and relatively low
expenses during the use of surface and
underground development system as
compared to other systems of thermo-
shaft explotation.

C.I.T.: Have you ever had any
difficulties while developing and
producing the unique equipment?

Yu.K.: We use conventional mine
equipment, which we adapt to our
conditions. A mine rig “PBS-2T” designed
in 1955 is used for drilling underground
wells. Clearly, at the moment it is
outdated and has to be replaced.

C.I.T.: Do you thing that surface &
underground thermo-shaft method
is suitable for any other fields apart

from Yarega?

V.G.: Canada used to practice low-
gravity oil mining some time ago, but
when the project was over they decided
to quit it. At the moment a group
of Canadian experts is thoroughly
studying the method in order to apply
it commercially nationwide. Yet, they
haven’t gone further than a project stage
so far.

We shouldn’t forget that pumping
steam into the formation is very
expensive. In case the advantages of the
shaft are used,
the correlation of steam and oil can be
reduced and the volume of pumped
steam may drop down per volume of
oil produced. That is why our foreign
colleagues are very interested in the
technology we implement. Besides,
the method is very good from the
environmental point. It doesn’t provoke
any surface damage, since all the
equipment is moved under the ground.

Yet, Western experts unreasonably
believe that the method is dangerous for
the people, working under the ground.
But if you descend to the mine, you will
see that there is no more danger there
than in a usual subway and nothing
terrible happens there.

B.I'VIIAIEB 3aKxoHyun YXmuncKkuil

Z,I/N)j'CH'Z/)II[I,’H)/H)HTI UHCMUMYnN 1o
CneuudiIbHoCnU <<ZL’()(/)I,IJ?Z,[U(’(J\'[/(’
MEMOObL NOUCKA Z/plle’(’()KM
NONE3HBLX UCKONACMDBLX >,

B 1991 200y nauazn c6010
mpyoosyro 0eamevHocms 6 HIZTY
«Botieoxcrepmn» 6 Karecmee
onepamopa no 006viue Heghpmu u
2asa, npoutesn 11ymo 00 HaA1aIbHUKA
HITY.

B 2003 200y ¢ Kpacrvim

OUNTIOMOM OKOHYUSL YXIUHCKULL
20CY0apCmMEeHHbLLl MeXHUUECKULL
YHUBEpCUmMem no CNeYUUaIbHOCU
«QKoHomuKa u ynpasaerue TOK».

Jlonzoe epemsa sanumaemcs
sonpocamuu pa3padomiie
MECMOPONCOCHULL MANCCNOTL
negbmid.

C 2007 no 2008 200 npoxoou
CMAaNCUPOBKY 8 AMEPUKAHCKOLL
Komnaruu ConocoPbillips.
OCHOBMHA Uje/1b CIMANCUPOBKU —
uzyuenue paspabomru
MECMOPOANCOCHULL MANCENOU U
Oumymnoit negpmii.

B nacmosuyee epems pabomaem
HAUAGHUKOM HeDMeUaxmo2o
ynpaenenusn Apezarepmo».
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Pa30rpeBa BEITEKAET YEPES IIJIOTHYIO CETKY
CKBAXUH B [IIAXTY, 4 OTTY/1a OTKAYHUBACTCSA

H4 HOBEPXHOCTD. CE6ECTOMMOCTD JOOBIYU
TSIKEJIOH, BBICOKOBSIZKOM HE(DTHU BO3MOKHO
CHUBUTD JIO YPOBHS IOOBIYU JIETKON HEPTU
MOBEPXHOCTHBIMU CIIOCOOAMH.

DTO OOBACHSETCSA BBICOKUMU KOA(P(PUITUEHTAMU
He(PTENU3BICUECHU (CPEAHUN JOCTUTHYTHIH —
0,54, 1 11aHupyeTcsa JoBecTu ero Jo 0,7) u
CPaBHUTEIBHO HU3KUMU 34TPATAMU IPU
UCIMOIb30BAHUH OJJ3EMHO-TIOBEPXHOCTHOM
CHCTEMBI Pa3Pa0OTKU OTHOCUTENIBHO APYTUX
CHCTEM TEPMOIIAXTHOH Pa3pabOTKH.

«B.Ko: [IppxoauTCcAa IH BaM CTaJIKHBAThCA
CO CJIO’KHOCTAMH IIPH Pa3paboTKe
H U3TOTOBJI€EHHH YHHKAJIBHOI'O
000pyIOBaHUS?

FO.K.: MBI ICTIOJIB3yEM OOBIYHOE IIAXTHOE
060pYAOBAHME, KOTOPOE 10PAO6ATHIBAETCS
C y4E€TOM HAUIHX YCIOBUIL [1J151 6ypeHus
TIOA3CMHBIX CKBAKHWH ITPUMCHACTCA HO[[SCMHI:IIZ
O6ypoBoIi cTaHOK [TBC-2T, KOTOPBIN 6BLI
paspaboran B 1955 rofy.

KoHeuHO, K HACTOSAIIEMY BDEMEHU OH
MOPAJIBHO yCTAPEs U TPEGYET 3aMEHEL

«B.K.»: Kak Bl mos1araere, iIOBEpXHOCTHO-
HO/I3€MHBIH TEPMOUIAXTHBIH CIIOCO0
JOOBIYH IIPHMEHHM Ha KAKHX-THOO JPYyTIHUX
MECTOPOKIEHHAX IOMHUMO fIperckoro?

B.I'.: HexoTopoe Bpemsa Ha3aa B Kanajie Benach
JIO6BIYA TSKEIOM HE(PTU MIAXTHBIM CIIOCOOOM,
HO KOI/IA IPOEKT 3aBEPIIUJICS, €TO PEMININ HE
BO300OHOBIIATH. B HACcTOAIEE BpeMs I'pyIna
KAaHAJICKHUX CIIEIUAJIMCTOB BCECTOPOHHE U3y4a€eT
3TOT METOZ, /151 TOT'O, YTOOBI IPUMEHUTD €TO B
MPOMBIIIJIEHHBIX MACIITA6aX B CBOEI CTPAHE.
OnHAKO BCE ITOKA HA YPOBHE IIPOEKTOB.

He O6yzeM 3a6bIBATh, YTO 3dKA4K4 [1aPa B
IUIACT — JJOPOT'OCTOSAIAS TPOLIEAYPA. A €CIIN
UCIONIB30BATh IPEUMYIIECTBA, KOTOPBIE A€T
IIAXTA, TO MOKHO CHU3UTB TAPO-HEPTAHOE
OTHOILIEHUE U COKPATUTb OO'bEM 3AKAYAHHOTI'O
napa Ha eAUHHLY JOOBITON He(pTH. [ToaTOMY
3apy6EKHbBIE KOJJIETH IPOSABIIAIOT K HAIIIEH
TEXHOJIOI'MH HEIIOAAE/IbHBIN nHTEpEC. Kpome
TOT'O, TOT METOJ, OYEHB XOPOIII €€ U C TOYKHU
3PEHUS SKONOTUH. OH HE BBI3BIBAET HUKAKNX
HAPYILIECHUI [IOBEPXHOCTEM, TAK KAK BCE
060PYAOBAHUE IEPEHECEHO O] 3EMIIIO.

OIHAKO 3aMaJHbIE CIICITUAIHMCTBI O€30 BCIKUX
Ha TO OCHOBAHUH OJIATAIOT, YTO ITOT METOZ,
OMACEH JJ1s1 JIIOAEH, pA6OTAIONINX IO/ 3EMJICH.
Ho, eciiu CItyCTUTBCS B IAXTY, MOXKHO YBH/JIETD,
4TO OH4 HE CTPAIIHEE OOBIYHOI'O METPO, B
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FACT
Steam assisted gravity drainage (SAGD) is one of the
most widespread technologies of hard-to-recover oil
production. Steam is used as a heat-transfer medium for
injection. It is based on one horizontal system of thermo-
shaft development, applied at Yarega oil mines.
A delegation of Canadian oilers came to Ukhta to see
Yarega mines in 1976. In their report they described a
technology they had seen. As a result SAGD technology
was patented in 1982. In 1985 one of the Canadian
companies implemented the SAGD technology, having
adapted it to the mines conditions in the field of native
bitumens. An experimental oil mine for recovering
bitumens was built at Athabasca Field. Then the method
was modified to develop the field from the surface. This
was the beginning of industrial application of the SAGD

technology.

underground method of oil production.

SAGD technology is very similar to the surface and

DOAKT

OnHa M3 CaMblX PacNpPOCTPAHEHHbIX B MMpPe TeXHONOrnmn Aobbiymn
TPyOHOM3BNEKaeMOW HeTU — PeXXIM TEPMOrPaBUTALNOHHOIO APEeHVPOBaH NS
nnacta (SAGD). B ka4yecTBe TennoHoCUTeNs A5 3aKayuky B NAacT MCMoSb3yeTcs
BoAsiHOM nap. OCHOBOW A9 ero Co34aHus AB1Iacb OAHOMOPU30OHTHAA CUCTEMA
TepPMOLLAXTHOW pa3paboTku, NprMeHsemas Ha iperckmx HedrelaxTax.

B 1976 roagy B YXTy, Ha siperckue WwaxTbl, NpMesxana generauns KaHaackmx
HedTAHMKOB. Bnocnencrsum 3anagHble CneunanncTbl, rOTOBS OTYET O
noesfke, onucany yBuaeHHyto texHonoruo. B 1982 rogy noasunica nateHt
Ha TexHonoruio SAGD (steam-assisted gravity drainage). B 1985 rony oaHa
N3 KaHaACKMX KOMMaHUM peannsoBaia npoekT, B KOTOPOM NMPUMEHMNA
TexHonorvio SAGD, afanTMpoBaB K LLaXTHbIM YCITOBUAM A1 MECTOPOXAEH WA
npupoaHbix 6MTYyMOB. Ha MecTopoxaeHun Atabacka Obina NnocTpoeHa
OnbITHas HedTAHas WaxTa, rae 6uTymMm 0obbIBanNcs WaxTHbIM cnocobom. B
nanbHerem metog 6611 MOAMMULMPOBAH A8 Pa3pabOTKM MECTOPOX AEHMSA
C NOBEPXHOCTU. DTO N ABUIOCH Ha4aNOM NPOMbILLIIEHHOIO NPUMEHEHMS
TexHonormm SAGD.

TexHonorua SAGD o4eHb MOXxoXa Ha MOA3EMHO-MOBEPXHOCTHbIN
TePMOLLIAXTHbIV CNocob Ao0bIYN HEDTN.

The statistics of accidents confirms that oil mining

isless dangerous than the surface method. I'd like to
note that specialists undergo serious training before
they start working in the mine.

Besides, many of those, who would like to adopt
our experience, think that oil mining has high
exploitation costs. In truth, they are similar to the
expenses of the conventional methods. We work to
develop new technologies to curb the costs. One of
the technologies is related to coiled tubing.

C.I.T.: Could you please reveal some more
details of the project?

V.G.: Today the “PBS-2T" rig allows drilling
300-meters-long wells. If we drill till 600 m,
the amount of underground minings will shrink
twice. Consequently, the expenses on these
minings will get much lower as well. Coiled tubing
technologies allow drilling wells 600 m and even
800 m deep. The advantages of the technology
are questionless.

The type of the unit has to be determined. There
are two variants. One of them is a surface unit. It
will allow not only managing problems with the
underground well, but also circulating and sand
cleaning out of the wells drilled according to SAGD
technology. Besides, it will settle the problem of
surface well service and maintenance.

Another decision is to use underground coiled
tubing spooled on the reel. It will differ from the
classical unit by its dimensions. It will also be a
modular unit making up several cars of the train.

Both variants are possible and the best one will
be selected after the calculations are done.

A number of problems will be managed with the
help of the coiled tubing. This will be a big step
forward for Yarega. ©

By Tatiana KORNUSHKO, Coiled Tubing Times

KOTOPOC TIIOAU BXOAT Ka)KlIbII‘//I JACHb, I HUYCT'O Y>KACHOI'O C HUMU
HE IPONCXO/TUT.

Jla ¥ CTATUCTHKA TPABMATHU3MA IIO/ITBEPIK/IACT, UTO MAXTHBIH METOJ
3HAYHUTEIBHO MEHEE OITACCH, YEM ITOBEPXHOCTHBIH. M XOUY OTMETHTH,
YTO, IPESK/IE YEM IIPUETH PA6OTATH B IMIAXTY, CIICITUAJINCTBI IPOXOST
CEPBE3HYIO IOATOTOBKY.

Kpome Toro, MHOTHE JKETAIONTHE IIEPEHSTD HAII OIIBIT TyMAIOT,

YTO MIAXTHBIA CIOCO6 UMEET BBICOKHME SKCIUIYATAIIOHHBIE 3ATPATHI,
HAa CaMOM /IEJIE OHU BIIOJIHE CDABHUMBI C TEMH, YTO BO3HHUKAIOT U
OpU TPAJULIMOHHOM CIIOCOOE JOOBIYH. MBI CEUac padboTaeM Haf,
CO3O0dHHEM HOBBIX TEXHOJOTHUI JJIA CHUJKCHUA 9TUX 3ATPAT, B TOM
YHCIIC ITPEATIONATAIONTNX IPUMEHEHNE KOJITIOOHHT 4.

«B.K.»: BBI MOZK€T€ IMMOETHTHCA IOAPOOHOCTIMH 3TOT'O
IIpOEeKTa?

B.I'.: Ceroqits ¢ TIOMONIBIO BBIICYIIOMAHYTOI'O CTAHKA
IIBC-2T MBI Oy pUM CKBAXKHUHBI TPOTAKEHHOCTHIO 300 METPOB.

Ecuiu mbl 6y1eM 6Y PUTH CKBAXKUHBI 10 600 METPOB, TO KOJIMYECTBO
MOJ3EMHBIX BEIPAOOTOK COKPATHTCS BABOE. CIIEOBATENIBHO, U 3aTPATHI
HA COJIEPKAHUE ITUX BBIPAOOTOK TOXKE 3HAYUTEIBHO CHUBATCS. C
[TOMOIIIBIO KOJITIOGHHI'A MBI MOYKEM IIPOGYPHUTH CKBAXKUHY U Ha 600, 1
Ha 800 MeTpOB. I[IpeNMyIIECTBO JAHHOM TEXHOJIOIMU 6ECCIIOPHO.

OCTaeTCs pEMUTD, KAKOH JJOJIKHA ObITh 3TA YCTAHOBKA. ECTB 1Ba
BapuaHTA. [1epBbII — NOBEPXHOCTHAS YCTAHOBKA. C €€ MOMOIIIBIO MBI
CMOKEM PEHIATD HE TOIBKO IIPOOGIEMBI ITOJ3EMHON CKBAXKHUHBIL, HO H,
K IIPUMEDPY, OCYIIECTBIIATH IPOMBIBKY, OUUCTKY OT IIECKOIPOSIBJIEHUS
CKBA>KMH, IPOOYPEHHBIX MO TEXHOIOTUU SAGD. Kpome TOro, Mbl
32KPOEM BOIIPOC PEMOHTA ITOBEPXHOCTHBIX CKBAKUH, B TOM YHCJIE
U TPOPUIAKTHIECKOTO.

Bropoe pelieHue — UCMONMb30BATh NOA3EMHYIO YCTAHOBKY C
TUOKOU TPyOOIt, HAMOTAHHOU Ha 6apa6aH. OHa GyAET OT/INYATBCSA OT
KJIACCUYECKOU YCTAHOBKH I'A0APUTAMU U TEM, UTO OYAET MOAYJIbHO,
B COCTABE NMOE3/1d U3 HECKOIBKUX BATOHOB.

062 BapuaHTa OCYLIECTBUMBI, OCTAJIOCh IPOBECTU PACYETHI
U BBIOPATH O0Jiee mpremMieMbli. C HOMOIIBIO KOATIOOMHI A Mbl
IUIAHUPYEM PEMINTD LETBIF KOMILIEKC 3344, DTO Oy/IET OFPOMHBII IIar
Briepes i SApern. ©
Bena 6ecexy Tarpsaaa KOPHIOIIKO, «<BpeMsi KOJITIOOHHIa»
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TECHNOLOGY OF CLEANING GAS WELLS
BOTTOMHOLES FROM ARGILLO-ARENACEOUS
PLUGS ENSURING CONTROLLED DEPRESSION
IN WELL-FORMATION SYSTEM DURING COILED
TUBING FOAM WASHING

TEXHOJIOI'A OYUCTKHU KOJITIOBUHI'OBOM
YCTAHOBKOM 3ABOEB I'A30BBIX CKBAKHH
OT INIMHUCTO-IIECYHAHBIX ITPOBOK ITEHOM
HA PEI'YJINPYEMOM JEITPECCUH

K.M. TAGIROV, V.V. KISELEV, M.V. SVINTSOV,

North Caucasian State Technical University, Stavropol

Technical approach to keeping of preset
differential pressure on the formation in the course
of well foam washing was developed on the basis of
field hydrodynamic research

Theoretic models are known to be unable of simulating
all variety of physical and chemical factors influencing
the behavior of the required process characteristics. Thus,
experimental studies [1] of hydrostatic pressure of foams
and air-water mixtures were carried out in comparison
with their theoretical analogues. The tests showed that
with pressure growth, i.e. as approaching the bottomhole,
experimental foam points deviate from the design ones
towards increase. Air-water mixtures deviate 1.5-2 times
more than foams. It is obvious that in dynamics the
effect of deviations towards underrating of the design
bottomhole pressure as compared to its actual values
becomes more evident.

The authors relate this fact to bubbles channeling. In the
conditions of rising current it increases the actual density
as compared to the calculated one.

This article suggests using foam as an elastic medium,
producing pressure inversion when released in the driven
up rising current.

This explains the lower response of wellhead pressure
as well depth increases. Since the theory of the pressure
inversion effect is not described, it is necessary to specify
theoretical model for particular conditions of North
Stavropol UGSF by using adaptation method, i.e. by
matching the design and field data and by trend analysis.

The adapted model is aimed at specifying the gross
coefficient of circulation pressure loss

ap_ = 1
o6 L 2 ( )
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K.M. TATUPOB, B.B. KHCEJIEB, M.B. CBUHIIOB,

CeBepo-KaBKa3CKHM roCcyJapCTBEHHBIH TEXHHUIECKHUH
YHHUBEPCHTET, I. CTaBpOIIOJIb

Ha oCcHOB€ IIPOMBICJIOBBIX IT'HAPOUHAMHYECKHX
HCCIeTOBAHHUM Pa3padb0TaH METOTUIECKHUI IOAXO/,
K HOJJEP>KAHHUIO 32JaHHOM JEIIPECCUH HA ILJIACT B
IIPOLECCE IPOMBIBKH CKBAKHHBI IICHOM.

TeopeTUyeCcKue MOJEN, KAK U3BECTHO, HE MOI'YT
BOCIIPOU3BECTH BIUSIHUE BCETO MHOMKECTBA (PU3UKO-
XUMHUYECKUX (PAKTOPOB HA IOBEACHUE UCKOMBIX
XAPAKTEPUCTHK IIponeccoB. Tak, B padore [1]
MIPOBOIUIOCH IKCIIEPUMEHTAIBHOE U3YUYEHUE
TUIPOCTATUYECKOTO AABJICHUS IIEH U BO3JJyXO-BOASHBIX
CMeceN B CPABHEHUH C UX TECOPETUYECKUMU AHAJIOTAMHU.

OMBITHI TIOKA34JI1, YTO C POCTOM JIABJICHUS, T.€. II0 MEPE
OPUOIMKEHUS K 326010, SKCIIEPUMEHTAIBHBIEC TOUKH 15
IIEH OTKJIOHAIOTCS OT PACYETHBIX B CTOPOHY YBEJIMUEHUSL.
1 BO3yXO-BOAAHDBIX CMECEN 9THU OTKJIOHEHUA B 1,52
pa3a 60:blie, YeM /1151 eH. OYEBU/THO, UTO B TUHAMUKE
3(pPEKT OTKIIOHEHUN B CTOPOHY 3aHUKEHHUS PACYETHBIX
32060MHBIX IABJICHHUI OTHOCHUTEIBHO UX (PAKTUUECCKUX
3HAYEHU U TOJIBKO YCUJIUBAETCSL.

ABTOPBI OO'BSICHSIIOT 3TO IPOCKAIb3bIBAHUEM
MY3bIPBKOB I'd32 OTHOCHUTEJIBHO XKUJIKOCTH, YTO IPUBOJUT
B YCJIOBHSAX BOCXOZASIIETO IOTOKA K YBEJTMUYEHUIO
MJIOTHOCTH IO CPABHEHUIO C PACCUUTAHHOM.

B Hacrodmenr paboTe NpeAIionaracTcs pacCMaTpruBaThb
MEHY KaK YIIPYI'YIO CPELY, B KOTOPOM BO3HUKAET A(PPEKT
WHBEPCUH JABJICHUS IIPU PA3KATHUH YIIPYTOH CPEBI B
YCKOPEHHOM BOCXO/IAIIEM IOTOKE.

JaHnHOE OOBSICHEHHE COOTBETCTBYET CHUKEHUIO
PEAKIIUH IPUYCTBEBOT'O JABJIECHUS HA 3200 IPU
YBEJIUYEHUU ITTyOUHBI CKBA’KHUHBL TaK KAK MEXAHU3M
JIEHCTBUS (PAKTOPA UHBEPCHUH JIABJICHUS TCOPETUUCCKU
HE OIIMCAH, CJIEAYET IJI1 KOHKPETHDIX YCJIOBUI CeBEpPOo-
CraBponoynbCKoro INXT yTO4HUTDL TEOPETUYECKYIO
MOJIE/Ib METOIOM 4IATAIINH, T.€. COIJIACOBAHU S



and dependence

dp
AP(h) =4 (h) @
along the ring channel from wellhead to bottomhole.
ML,0) =—0,00136 - L + 0,01639 * o + 1,89431; 3)
P (Loa)=-12" 106-L—53-10°a+0,009136. (4)
Regression equations:

Since the mechanism under review can not be correctly
described for the time being, the reference mathematical
model is specified by a statistically distributed method of
regression equation.

The adaptive coefficient A is introduced in order to
correct the pressure losses and the linear regressive
dependence is found:

AL, -A L+B a+C )

Coefficients A, B, C are found based of measurement data.
After A (L) is introduced into the reference model,
the pressure data calculated at the bottomhole P, slightly
diverge from the measurements, shown in Table 1as
inviscid «r.
Opverall losses coefficients in the mode options are
calculated from the actual measurement data APiO6m
(Table 1) and linear dependence is drafted:

AP_P,—P

AP —L—AL X-L+Y a+Z, 6)

om AL

i — number of the mode.

Numerical values of regression equation coefficients are
specified in Table 1.

Calculations of depth pressure distribution were made in
the modes (1-6) in the course of foam flow in comparison
with pressure distribution in static condition (Figures 1-2).

The behavior of local losses coefficient AP(h) is
represented in dimensionless form in Figure 3.

AP (h) = [ki(li} , wherei=1.2, ..., 6. (7)
max _J1

Taking into account comparatively small scattering
of the curves AP (h), we can find the dependence of the
relative average coefficient of losses from the ring channel

depth section:
AP(hﬂ

AP_(h) =[——

APmax cp ) (8)

(P(h)

The functions ( ) are defined in the same way and
compared in various modes; they are shown in Figure 4.
By averaging out the obtained functions P@l], AP, | from
dimensionless depth L we can find regressive
equations for them. Generalized changes of the relative
loss and pressure coefficients along the ring channel are

represented in Figure 5.

Calculation of differential pressure for North
Stavropol UGSF with limiting formation pressures }

TEMA HOMEPA

paCLICTHbIX u HpOMbICJIOBbIX JAHHBIX C HpI/IMCHCHI/ICM
TPEHI-AaHATN3A.
L[CJII)IO agaIITal v MOJCJIN SABJISICTCA YTO‘-IHCHI/IC
KaK 06111ero KO3 PHUITMEHTA TOTEPH JIABJICHUS IIPU
I_lI/IpKYJIHL[I/II/I
Pny
AP06M= —L— , 1))

TAK W 3aBUCHUMOCTHU

dp
AP(h)=—(h) @
dl
B/IOJIb KOJIBIIEBOT'O KAHAJIA OT YCThS IO 320051
YpaBHEHUS PErPECCUMN:

ML,0) =-0,00136 - L +0,01639 - o + 1,89431; 3)

P - L,)=-1,2-10°-L—-53-10° o +0,009136. (4)
Tak KaK MEXAHU3M PACCMATPUBAEMOTO SIBJICHUS
MOK4 HE MOAIAE€TCA TOYHOMY OITUCAHUIO, UCXOAHAS
MATEMATUYECKAS MOJIE/Ib YTOUHAETCS BEPOITHOCTHO-
CTATUCTHUYECKHUM METO/IOM ITIOCTPOEHHU S YPABHEHHU
perpeccun.
BBonuTCS a1aTAlTMOHHBIN KOI(DMOUITUEHT A,
UCHPABJISIIONUN TIOTEPU JIABJICHUS, U HAXOJJUTCS

JIMHEHHAS PETPECCUOHHAS 3aBUCUMOCTb:

A(Lo)=A-L+B-a+C. 5)

ITo JaHHBIM 3a2MEPOB ONPE/IE/ICHBI KOadduineHTst A, B, C.

TMocune Beenenwst A (L,00) B icxoqHyio Moaensb
paccuMTaHHbIE JABICHUA HA 3200¢ P UMEIOT
HE3HAYUTEIBHBIE PACXOXK/ICHUS C 3AMEPAMY,
MOKA3aAHHBIMH B TAOIHUIIE 1, KAK HEYBA3KHU «I>.

ITo JaHHBIM (PAKTHUYECKUX 3AMEPOB OIIPE/IEC/ICHBI B
BAPHUAHTAX PEXKUMOB O6IIIHE KOA(PPUIIMEHTHI IOTEPD,

APiom (Tabnuna 1) 1 cCocTaBIeHa TUHENHASA 3aBUCUMOCTb:
AP P-P
AP = =3 Y=X-L+Y a+Z, ©)
om AL L

I7i€ £ — HOMEDP PEXUMA.

YuCIIOBBIE 3HAYEHU I KOI(PPUITUEHTOB YPABHEHUH
PETrpeCCHM YKA3aHbL B Ta6uIe 1.

IIpoBeneHsbl pacyeThl PaCIpeAeICHU JABJICHUN
1o ry6uHe B pexxumax (1—-6) mpu ABYKEHUH TICHBI B
CPAaBHEHUH C PACIPEE/IEHUEM JABJICHUN B CTATUYECKOM
COCTOAHMHU (PUCYHKHU 1-2).

IToBeeHUE JTOKAIBHOIO KO3 (pUiineHTa norepb AP(hH)
MPEJCTABICHO B 6€3Pa3MEPHOM BH/IE HA PUCYHKE 3.

AP, (h) = |ikf(lii| , mei=12, .., 6.

max_[i

W

VUuTBIBASI CDABHUTEIBHO HEOGOIIBIION PA36pOC
kpusbix AP (h) , Harizem 3aBUCIMOCTH OTHOCHTETLHOTO
YCPEAHEHHOTO JIOKAJIBHOI'O KO3(D(PUITUEHTA TIOTEPD OT
IJIYOUHBI CEYEHUSI KOJIBLIEBOI'O KAHAIA:

AP(hﬂ

AP_(h) = [

APde cp (8)
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Table 1 — Results of using regressive equation to specify pressure loss model dum'ng ' foam circulation
Taonuua 1 - Pe3yiomamot npumMeHeHus yPasHeHusa Pezpeccun K ymouHeHu1o MOoeau nomeps Oae1eHus

npu yuPKYIAUUU Nenvl

MODES
BAPHAHTBI PEXXHMOB

2 3 4 5 6

Q; | Fluid consumption

0,00156
Pacxo0 scuoxocmu, m3/S /0015

0,00153 0,00116 0,00161 0,00236 0,00174

Q| Gas consumption in standard conditions

0,0746
Pacxo0 zasa 8 1y, m/s s

0,0667 0,0613 0,0617 0,0483 0,0658

P | Wellbead pressure, MPa

0,17
Haenenue naycmoe, Mlla

0,17 0,17 0,17 0,17 0,17

Degree of aeration

2
Cmenens aspavuu e

43,59 52,84 3832 2046 3781

L | Bottombole depth, m

826
Inyoumna 3a60:,m

826 450 450 450 450

P, | Measurement of BHP, MPa

2
Bamep oaenenus na saboe, Mlla b

56 2,7 32 34 33

Design BHP ignoring regression, MPa
P | Pacuemmoe dasnerue na 3aboe 6e3yuema 245
pezpeccuu, MIla

2,57 1,09 1,27 L8 1,29

Regression equation correction factor
A | Honpasounsiii Kosgppursuersm no ypasrenuo 1,554
pezpeccuu

1485 2,148 1,91 1617 19

p | DesignBHP with regression , MPa.
Pacuemnoe daenerue Ha 3a60e ¢ UCNONb308AHUCM 4,87
pezpeccuu ), Mlla

4,81 2,83 3,03 3.7 3,07

Discrepancy in the design and actual pressure in the
r| finalmodelr=P,-P,

Heyea3ra pactemnoix u paxmureckux 0aenenuti
6 OKOHuaAmMensHotmooenur =P, - P,

-0,67

0,79 0,13 017 -03 023

Owerall coefficient of losses in the ring channel
AP | Obuguii Kosgpgpursuerim nomeps 6 KobUeBOM
KaHazne

0,00488

0,00657 0,00562 0,00673 0,00718 0,00695

during the operation (at the end of recovery
and pumping)

In order to provide depression in the well-formation
system during the removal of argillo-arenaceous plugs
with the help of hydrodynamic model adapted for
these conditions, the boundary practices for extreme
operational conditions were developed: the lowest
formation pressure at the end of the recovery practice and
the highest formation pressure at the end of pumping.

The calculations were made for the UGSF of the banks of
Khadum and green measures. The objective was to define
the delivery of fluid and gas in the rising current of the ring
channel meeting the requirements of bottomhole cleaning

(P(h)

AHAJIOTUYHO BBIJICIUM 3aBUCUMOCTHU ( P3 Ji 1 CpaBHUM

UX B PA3JINYHBIX PEXKUMAX, IPEJICTABUB HA PUCYHKE 4.
YcpenHsas NOay4eHHbIE 3aBUCUMOCTH [I:)@T [%P@ﬂ oT
6€3pa3MeEPHON IITyOUHEI % ~, HAXO/TUM IUISL HUX
YPaBHEHUS PEI'PECCUN. OOOBIICHHBIEC H3MECHEHUSI
OTHOCHTEJIBHBIX KOA(MPUITUEHTOB OTEPH U JJABICHUS
BJIOJIb KOJIBLIEBOI'O KAHAJIA IIPEACTAB/IEHBI HA PUCYHKE 5.

IIpuMepsI pacdeTa JJIsi HPOMBIBKH CKBAKHUH
CeBepo-CraBpomnoabCKoro IIXT Ha Jenpeccuu
IIPU IIPEJEJIbHBIX IVIACTOBBIX JABJIC€HHUAX
9KCILUTYATAITHH (B KOHIIE OTOOPA U 3AKAYKH)

C LIE/IBIO O6ECTIEYEH U IETIPECCUU B CUCTEME
«CKBAKMHA-TIJIACT»> B IIPOLIECCE YIAJICHUS

5 Figure 1 — Depth
pressure distribution
45 (Mode 1)
4 [ | | | Pucynox 1 —
——— | PauH—Pressure when foam in motion / JaBneHue npun P, Y
acnpeoeserue
35 O [ [ [ [ OMBJZZBHUZZ 1o enyoume
PcT—Pressue when foam in statilc condition / laBnexune (1-1i pexcum)

3 -B-CTaTUHECKOM COCTORHMUMU TIEHD
Py —Wellhead pressure / YcTbeBoe faBneHue

Pressure, Mpa / [laBnexue,MMa

0 100 200 300 400 500 600
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g 3 Figure 2 —
g —— PauH - Pressure when foam in mation/lasnexue npu Dgpﬂyprgssure
fos IBUXEHMM NeHbl distribution
8 — Pct—Pressue when foamin static condition/ [lasneHve (Mode 3)
=4 B CTAaTU4E€CKOM COCTOSAHNWN MEHbI
. 2 Py—Wellhead pressure/YcTseBoe faBneHue Pucynorx 2 —
H Pacnpedeneniue
g oaenenuii
g no anyoure
& (B-it pexrcum)
0
0 50 100 150 200 250 300 350 400 450
Depth, m / Tny6uHa, m
x
E 1 A Figure 3 — Summary
£ diagram of losses
2 09 coefficient AP/AP,
£ 08| changes in modes (1-6)
£ 07 [from the dimensionless
g depthyH,
io6
3 Pucynox 3 —
_ 05] CB800HULIL 2pagpur
X 04 o 10 PeAcUMaAM
£ | = Mode1 —|Pexum1 (1-6) usmenenus
£ 03[ Mode2 — Pexum?2 Koagppursuerma
,:, Mode3 —— Pexum3 nomeps AP/AP,
£02 odes == Pexuyd om Ge3pasmeproti
& oaqge —  Pexum
§ o1l Mode 6 Pexum 6 enyounstbyH,
L)
0 01 02 03 04 05 06 07 08 09
Dimensionless Depth h/Hmax / BespasmepHaarny6unah/H,_
£ 1 Figure 4 — Summary
£ 00| diagram of differential
2 pressure changes
g O8] B/P, in modes (1-6) from
807 dimensionless depth
5 b/Hmax
£ 00| |
2 05 Pucynorx 4 — C600HbLil
| 2pagpux no pescumamn
o 04| | (1-6) usmerenusn
H | Pexupr] OMHOCUMENEHOZ0
£03 Mode2 = Pexum2 oasnenus P/P.om
2 Mode3 — Pexum3 3
&' 0.2 Moded4 — PE)KMM 4 6@3p613M€pHOM 2./1_)/6qu£
T Mode 5 Pexum 5 wH, .
t | Mode 6 Pexum 6 :
5§01
9
30
0 01 02 03 04 0,5 06 07 0,8 09 1
Dimensionless Depth h/Hmax / BespasmepHaarny6uHah/H,_
s ! Figure 5 — Summary
£09 et diagram of loss
3 0.8 ] coefficient AP/AP
g7 - / and pressure B/P,
g 07 - changes from depth
-3
£06 e W/H
3 ~
F05 - Pucynox 5 —
204 - [ —iorp 0606w eI
C] 0 ‘ max 2pagpur usmereHus
3 3 [~ / —— PP, Koagppuruernma
g 02 —e— nomepo AF/AP,
g 0.1 | | u oaenenus P/P,
: olhe=T" ¥ om zanyounstb/H,
5 -
0 01 02 03 04 0,5 06 07 08 09 1
Dimensionless Depthh/H,__ / BespasmepHas rny6uHa h/H__
Regression Equations / YpaBHeHus perpeccun:
P h h AP ? h
+ =0,1463 +0,5673 —++ 0,2864 —= — |10,4242 —
P3 ’ Hmax ’ Hmax ’ APmax 0’5758 Hmax 0’ Hmax

TEMa HOMEPA

TJTIMHUCTO-TICCYAHBIX

IPOOOK C UCHOIB30BAHUEM
AANTUPOBAHHOM JUUIS TAHHBIX
YCJIOBUH I'UAPOJANHAMUYECKON
MOICTIN PACCYUTAHBI I'DAHWUYHBIC
TEXHOJIOTUYECKUE PEKHUMBbI
JULA IIPEEIIbHBIX YCJIOBUN
SKCIUTYaTAIIMU: KOHEL PEKUMA
0T60Pa — MIPEJIEIBHO HU3KOE
IUTACTOBOE JIABJICHUE; KOHEL]
PEXKMMA 3aKAYKU — IVIACTOBOE
JIABJICHUE IPEJEIBHO BBICOKOE.

Pacuers! Beinoniasanucs ajis [IXT
3AJIEXKU XAYMa U 3€JICHOU CBUTHL
3a/a4a COCTOANA B OIIPEAECIEHUN
PACXO/IOB XKUJKOCTH, I'A34 B
BOCXO/ISIIIIEM ITOTOKE KOJIBIIEBOTI'O
KaHaJ1a, JOBJICTBOPSIOMIUX
YCIOBHIO OYUCTKHU 32004,
00€eCIEeYNBAIOIUX JOITYCTUMYIO
JIEIPECCHUIO HA 3200€.

Joryctumast Ienpeccus
Ha 32060€ COOTBETCTBYET
33/ITAaHHOMY OI'DAHUYEHUIO
neéuTa IJIAaCTOBOI'O I'a3a.

Jle6uT I1aCTOBOIO ra3a
OTPAHUYUBACTCH TAK, YTOOBI IPU
YACTUYHOU €r'o 3aMEHE IIEHON
MOKHO OBLJIO UCIIO/Ib30BATh
KOMIIPECCOP HU3KOM
HIPOU3BOAUTEIBHOCTH, IOITYCKAS
HPUTOK U3 IIACTA HE Homee

1 TBIC.M?/CYT.

TTocrasienHad 3a71a4a penangach
METO/IOM MOJI60PA PEKUMOB
PacxXoa0B ITPHU BBITTIOTHCHHW U BCCX
OI'PAHUYHNBAIOMNX YCJIOBI/II;I, 91O
MOTPEOOBAIO MHOTOKPATHBIX
IPOTOHOB I'M/IPOJIMHAMUYECKOM
MOIC/TIU IIPOMBIBKHU CKBAKHHBI
IIEHOM C YCJIOBUAMU YAAJICHUA
JIMHUCTO-TIECYAHOU MPOOKU.

PaccMmoTpuM pesysbTaThl
pacueTos g1 CeBepo-
Craspononbckoro ITXT. Pacuer
HEOOXOIMOM BOCXOASIIEH
CKOPOCTH OTOKA HA 3260¢€
JUIA PA3PYIICHUA U YIAJICHU A
VIMHUCTO-TIECYAHOU MPOOKH 11
Beuuny V= 0,23 M/C.

Bapuanr 1. 3a1€:X5b 3e1€eHasA
csuTa . KoHen peskuma oréopa

I'my6uHa CKBaXKHHBI 900 M;
MPEAEABHOE IUIACTOBOE
nasnenue P, = 5,6 MITa; pacxop
3akaumsaeMori [IOK O, =0,0016
M?/c; pacxop rasa Q, = 0,074 M>/c;
CTeIeHb a3panuu o= 46,25; Ha }
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and providing the admissible bottomhole depression.

The admissible bottomhole depression corresponds to
the preset limit of formation gas flow rate. The blanket
gas recovery rate is limited in such a way, so that during its
partial replacement with foam a low efficiency compressor
allowing the influx from the formation of no more than
1,000 m’ per day could be used.

The objective was achieved by selecting flow rate
conditions and implementing all limiting factors. It required
numerous runs of foam wash simulation model with the
conditions habitual for argillo-arenaceous plugs removal.

Consider the results of the calculations for North
Stavropol UGSF. The calculation of the necessary rising
speed of the bottomhole current for destroying and
removing the argillo-arenaceous plugs produced the value:
V=0,23 m/s.

Variant I. Green measures banks. End of the
recovery practice

The depth of the well is 900 m; the limiting formation
pressure Pf = 5.6 MPa, the delivery of the pumped foam
producing liquid Q,  =0,0016 m3/s; gas delivery
Q, =0,074 m?®/s; degree of aeration a = 406,25; bottomhole
balance, P, = 5.6 MPa; bottomhole flow velocity
V,=0.22m/s.

The substituting foam is produced by the same amount
of the pumped liquid Q,  =0,0016m?/s and inflow of
formation gas Q, = 0,09 m?/s, or equal to flow rate
q,= 777 thousand m?/d.

With the wellhead pressure being P, = 0,17 MPa, the
bottomhole receives P, = 5.47 MPa. The possibility of
receiving 7.77 thousand m?/d with the depression of
AP =5,6-5,47 = 0,13 MPa depends on formation
productivity.

Kl‘lpO}l - FZ%PT .

With the destruction of the sand plug, K, , , progresses and
q,,P,— P, principle remains, the wellhead pressure should
be increased up to 0.3 MPa to keep the required inflow level
g, necessary for cleaning the bottomhole.

Thus, with the limiting formation pressure of 5.6 MPa and
pumped liquid O, =0,0016 m?/s, the gas delivery necessary
for cleaning the green measures well should be equal to the
well flow rate g,=7.77 thousand m?/d and the wellhead
pressure should be kept at the level:

0.17MPa<P, <0,3 MPa. )

With the formation gas flow rate being within the limits
of no more than 1 thousand m?/d, a compressor with the
output of 5 m?*/min is required.

Variant II. Green measures banks. End of pumping
operation

Unlike in the previous variant, the limiting formation
pressure was P =9.1 MPa. The condition of balance with
Q,.=0.0016 m?/s is achieved, when Q_=0.0107 m?/s and
bottomhole velocity V,=0,12m/s. V, < V},H , that is why the
substituting foam is defined with Q_=0.09 m?®/s as well as in
the previous case, which corresponds to well flow rate of
q,= 777 thousand m?/d, Q = 0.002 m?/s,V,=0.23,
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3200€ paBHOBECHE, P, = 5,6 MITa; CKOPOCTB ITOTOKA HA
3a60eV,=0,22 m/C.

3aMemaomas NeHa 06Pa3yeTCs TEM K€ PACXOAOM
3aKaUMBAEMO KuIKOCTH Q= 0,0016M?/C M TPUTOKOM
rasaus mwiacra Q,= 0,09 M*/c, uau B pa3MEPHOCTH 1€OUTA
CKBAKMHBI ¢f,= 7,77 TBIC.M?/CYT.

I1pu yCTBEBOM JIABJICHUH Py =0,17 MITa na 3a6oe
onpenensercsa P, = 5,47 MIla. BOSMOXXHOCTb IOy YCHU St
ne6ura 7,77 ThIC.M?/CYT IIPH ICTIPECCHu AP = 56—

—5,47 = 0,13 MIIa 3aBUCUT OT IPOAYKTUBHOCTHU IJIACTA.

q
Knpon -t
PP

I[To mepe paspyueHus neCYaHON NPOooKu K, o0
YBCJIIMYUBACTCS, TIPU COXPpaHEHUU ¢, P, — P, . 11pu 3T0M
JUIS1 COXPAHEHHU ST HEOOXOAMMOTO JIJIs1 OUMCTKU 32005
IIPUTOKA U3 IJIACTA A€OMTA ¢, NOTPEOYETCA YBEIMYCHUE
yCTheBOro Aasnenus 10 0,3 MIIa.

TaxuM 06pa30M, OUMCTKA CKBAKUHBI 3€JICHON CBUTHI
B KOHIIE OTO60PA IIPU PEJETIHBHOM IIACTOBOM JJABJICHUHU
5,6 MIla n 3akauke ;xuakoctu O, = 0,0016M%/c BO3MOKHA
CO3[JAaHHUEM PACXO/1A I'a34 HA 3260€, SKBUBAJIEHTHOM
AeOUTY CKBAXKMHBI ¢, = 7,77 TBIC.M?/CY'T, HOAAEPKUBAA
YCTBEBOE IABJICHUE B IIPEJEIAX:

0,17 MITa<P <0,3 MITa. ®

Jonyckas jeOUT raza U3 IacTa B Ipeenax ue 6osnee 1
TBIC.M?/CYT, TOTPEOYETCA UCTIOIb30BAHUE KOMIIPECCOPA
MIPOU3BOAUTEIBHOCTBIO JIO 5 M?/MUH.

Bapmuanr I1. 3a1exb 3es1eHaa cBuTa . Konery
peXuMa 3aKa4YKH

B oTnuune OT IPeAbIYIIETO BAPUAHTA, IPEACTIBHOE
IJIACTOBOE IABJICHUE COCTABIsIO P, = 9,1 MIIa. YcnoBue
pasHoBecus ipu Q, = 0,0016 M*/c focTUraeTcs mpu
Q,=0,0107 M*/c 1 ckopocTu Ha 3a60¢ V, = 0,12 m/C. 3aech
VS < Vw IMIO3TOMY 3aMEIIAIOIIAs [IEHA OIIPE/ICIACTCS
upu Q, = 0,09 M?/C, KAK 1 B IPEABIAYILEM BAPUAHTE,
YTO COOTBETCTBYET ACOMTY CKBAKUHDI ¢, = 7,77 ThIC.
m*/cyT, O, = 0,002 M3/c,V,=0,23, P =8,56,P =1 MIIa.
IIpu YBETMYEHNUH IPOAYKTUBHOCTH IIJIACTA IO MEPE
OUYMIIEHUS IECIAHOU ITPOOKH, 1ABJIECHUE HA YCTHE
norpebyercs ypenuuusaTh oT 1 MIla go 1,2 MITa:

I MIla<pP <1,2 MIla.

Kaxk 1 B IpeAbIAYIIEM BAPUAHTE, TOTPEOYETCA
KOMIIPECCOP IPOU3BOAUTENBHOCTBIO JJO 5 M?/MUH.

Bapuanr II1. 3a1€2Kb XaJyMCKOI'O TOPH30OHTA.
KoHer pe:xuma 3aKadyKku

I'my6buna ckBaxuHbI 800 M, IPEJETBHOE IIACTOBOE
JnasiaeHue 3,3 MIIa. 3/1ech paBHOBECHE HA 3200€
nocruraercs npu Q, = 0,001 M5/C,Py =0,1 MIIa,Q,=0,077
m/c,V,=0,26 m/c, P,= 33 MITa.

3aMelieHuEe UCXOTHOM IEHBI 31 CYET IIPUTOKA
IJIACTOBOTO I'a34 IIPHU CO3/IAHUH JICIPECCHUH BBITIOIHSICTCS
yMmeHnbleHueM pacxoga ITOXK:

Q,.=0,0008m°/c, P =0,1 MIIa, Q,= 0,077 M’/c,V,= 0,27
Mm/c, P, = 2,81 MIIa.

Janee, 1o Mepe yIy4dIIeHUs IPOAYKTUBHOCTH IJIACTA 32
CYET OYUCTKU 326091, T.€. IPU CHUXKEHUU JICTIPECCUN

a0



TEMA HOMEPA

P =8506,P =1MPa. As the formation productivity
increases and the sand plug being destroyed, the pressure
on the wellhead should be increased from 1 MPa to
1.2 MPa: 1 MPa<P <12 MPa. (10)

Like in the previous case, a compressor with the output
of 5 m?/min is required.

Variant III. The banks of Khadum horizon. End
of pumping operation

The depth of the well is 800 m, limiting formation
pressure is 3.3 MPa. The balance on the bottomhole is
achieved at Q,=0.001 m3/s, P =0.1 MPa, Q =0.077 m3/s,
V,=0,26m/s, P,=33MPa.

Substitution of the initial foam with the flow of
formation gas and creation of depression is achieved by
decreasing the delivery of foam producing liquid:

Q,=0.0008m’/s, P =0.1 MPa, Q =0.077 m?/s,
V,=0.27m/s, P,=2.81 MPa.

With formation productivity being increased by cleaned
bottomhole and lowered depression P, —P_ , the critical
increase in the wellhead pressure will be P =0.26 MPa.

As a result, the well flow rate of 6,650 m3/d is possible,
when the wellhead pressure is kept within the limits:

0.1 MPa<P <0.26 MPa. (11)

With a formation inflow of up to 1,000 m?/d a
compressor with output of 4 m?/min is required.

Variant IV. The banks of Khadum horizon. End of
recovery operation

The depth of the well is 800 m, the limiting formation
pressure is 2.3 MPa.

The balance on the bottomhole is reached when
Q,.=0.00054 m?/s,

Q,=0.07m3/s, V. =0.28 m/s,P_ =23 MPa, P =0.1 MPa.

Substitution of the initial foam with the formation gas
inflow on the depression is done by means of increasing
gas flow:

Q,=0.09m?/s,Q, =0.00054 m?/s, P =0.1 MPa,
V,=0.38m/s,P,=2.1 MPa. '

Then, as the formation productivity increases, the
critical rise of the wellhead pressure is defined as:

P =0.175 MPa.

In the suggested variant the well flow rate of 7,770
m?/d required to clean the bottomhole is possible with
wellhead pressure being kept within the limits of

0.IMPa<P <0.175MPa (12)

P — P, ONPENCSCTCS MPE/ICIbHOE YBEIIUYCHHUE
YCTBEBOTO JaBeHus P, = 0,26 MITa.

B pesynbrare, CO3/1aHUE AEONUTA CKBAXKUHDI
6,65 THIC.M?/CYT. ISl O4UCTKU 326051 BOBMOXKHO ITPU
HOJAJIEPKAHUU YCTHEBOT'O JABJICHUSA B IPEACIAX:

01 MIla<P < 0,26 MI1a. (11

Jonyckast IpUTOK M3 IUIACTA JO 1 TBIC.M?/CYT,
HOTPEOYETCS UCIIOIb30BAHUE KOMIIPECCOPA
HPOU3BOAUTEIBHOCTBIO 10 4 M?/MUH.

BapuanT IV. 3a1€Kb XaJyMCKOI'O TOPH30HTA.
KoHen pe;kuMa oTréopa

I'my6buna ckBaxuHbI 800 M, IPEJETBHOE IIACTOBOE
nasiaeHue 2,3 MIla.

3/1eCh paBHOBECHE HA 3200€ IOCTUTAETCA IIPU
Q,.=0,00054 M*/c, Q,=0,07 M?/c, V,= 0,28 m/c, P, = 2,3 MI1a,
P, =0,1 MIIa.

3aMEeILIEeHNE UCXOAHOM IIEHBI 31 CYET IIPHUTOKA
IIACTOBOI'O I'd3a HA ACTIPECCUU BBIIIOIHACTCS
YBEJIUYEHUEM IIPUTOKA I'a3a:

Q,=0,09m/c, 0, =0,00054 w°/c, P =0,1 MIIa,

V.=0,38 m/c, P,= 2,1 MIla.

Janee, o Mepe yay4dIIeHUs NPOAYKTUBHOCTH IIJIACTA,
OIIPEEIIACTCA IIPEAEIBHOE YBEIUUYECHUE YCTHEBOI'O
ABJICHUS PJ =0,175 MITa.

B paccMaTpuBaEMOM BAPUAHTE CO3/IaHUE JcOUTA
CKBAXUHBI 7,77 TBIC.M?/CYT JIJIs1 O4UCTKHU 326051 BO3ZMOKHO
IPU NOAAEPKAHHUM YCTBEBOTO JJABJICHUS B IPEJETIAX:

0,1 MITa<P <0,175 MIIa. 12

ITpu OrpaHUYEHNH IPUTOKA IIACTOBOTO I'a34 10 1 THIC.
M?/CyT, HOTPEOYETCS KOMIIPECCOP IPOU3BOAUTEIBHOCTBIO
5 M?/MUH.

B Tabnuiie 2 npuBEICHbI ONITUMAJIbHBIE
TEXHOJIOTUYECKUE TAPAMETPHI IPOMBIBKHM IEHOU HA
JIETIPECCHUU TECUYAHO-TJIMHUCTBIX IPOOOK CKBAXKUH
CeBepo-CraBpononbcKoro ITXT.

B Tabnuiie 3 1pUBEIEHDI PE3YJIBTATHI IPOMBIBKU
MECYAHBIX TPOOOK IO PEKOMEH/IYEMOI ABTOPAMH
TEXHOJIOTHH.

BbIBOAbI

VCOBEPIIEHCTBOBAHA TEXHOIOT U YAAJIEHN IECYAHO-
IJIMHUCTBIX IPOOOK € 3300€B CKBAXKUH B YCIIOBUSIX
AHOMAJIbHO-HU3KUX IIJIACTOBBIX JJABJICHUI HA JICIPECCUH

} 6€3 UX IIYIICHUsT, 06ECIIEUUBAIONIAS OYUCTKY HE TOJIBKO }

Table 2 - Optimum technological parameters for underbalanced foam washing of the argillo-arenaceous

plugs of the wells of North Stavropol UGSF

Tao6auya 2 - Onmumansvrsie MexXHON0ZUYECKUE NAPAMEMPbL NPOMBLEKU NEHO HA OenPeccul necuano- 2AUHUCINBLX

npooox ckeaxncun Cegepo-Cmasgpononsckozo IIXTI

Pnn, MPa e MW Velocity of bottomhbole foam flow V3 P min P max UGSF working period
Pnan, Mlla Qs Qu Cropocms nomorka nerwt 1a 3aboe V, P, mun | MAK Iepuoo pabome [IXI"
GREEN MEASURES 3EJIEHAS CBHTA
56 0,074 0,0016 0,22 0,17 03 27015 90{; 26;;061;;;72;
91 0,0107 0,0016 0,12 1 1,2 %Z:%%%Zi
KHADUM HORIZON XAZIYMCKHH TOPU30OHT
23 0,07 0,00054 0,28 0,1 0175 f(z}dt ;)i; Zer;oﬁzgig
33 0077 0001 0.26 01 0.26 ek
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subject of the issue

With the formation gas inflow limited to
1,000 m3/d,
a compressor with the output of 5 m?/min is
required.

Table 3 — Data on the operation of wells with sand plugs washed

out by using underbalanced technology

Tabauya 3 — Céedenus o napamempax Pabomvt CKEANCUH, HA KOMOPBLX
npomovimoL necuanvie NPOOKU 1O MEeXHON0ZUU C Oenpeccueti

Table 2 shows the optimum technological Cogfficient of productivity, .

. Date of sand plug 10° thousand m’/, MPa’ Increase in well ﬂow
parameters for underbalanced foam washing %ell washing Kosgbuuuernmnpodyxmusnocmu,| "€ after washing %
of the argillo-arenaceous plugs of the wells of e CO;'C& Jlama npomvieri 102 muic cymiu MIla? K}gecﬂ’g;’;%%w
North Stavropol UGSF. necuanoi npooku | Beforewashing |  Afterwashing 10CAC NPOMBLEKU, %

Table 3 shows the results of washing the sand Aomponsicrs | TloGre Hpomticnls
lugs following the recommended technology. 70| 091206-111206 LU = 226
plug 8 8y 788 | 19.01.07-22.01.07 04 12 205
852 21.02.07-25.02.07 1,04 2,64 250
CONCLUSIONS 101_| 13.0307-160307 107 245 228
The advanced technology of removing
arglllo—arengceous b lug? from the well Figure 8 — Recommended diagram of equipment
bottomhole in the conditions of the arrangement for washing out argillo-
arenaceous plugs on the depression with the
. use of a CT unit and compressor:
1-CT Unit “OPT M-10"; 2 — pressure-gauge;
1 3 —unit for cleaning and degassing of the working
2 substance (“BO/J-HT-32"); 4 —tank; 5 —flare line;
[ ] 3/ 6 - cementing unit “LIA-320"; 7 — compressor “C[,9/101";

3 q/z °
— ‘ N
= % " i" 2

8-high pressure gas flowmeter; 9 -ejector (aerator);
10 - preventer; 11 —X-mas tree; 12 —valve;
A 13 - adjustable choke
/12
X Pucynox 8 — Pexomenoyemas
mexHoN02uUecKasn cxema 006A3KU

C):l9/1 o1 000py008anus On: Pa3moléa necuano-
AR a 2AUHUCMBLX RPOOOK Ha denpeccu ¢
8 npumenenuem KOAMIOOUHZ0B0 YCIMAHOBKU C

\—’\
UCNONBI0GAHUCM KOMNPeccopa:
1-ycTtaHoBka OPT M-10; 2 - maHoMmeTp; 3 — 6ok
OYUCTKM U ferasaumm paboyero areHta (60-HT-32);

4 —eMKOCTb; 5 — hakenbHaa NUHUS;

abnormally low pressure provides for cleaning of
not only the borehole, but also of the bottomhole

6 —ueMeHTUpOBOYHbIN arperat LA-320; 7 — koMmnpeccop
C[19/101; 8 — pacxoaomMep BbICOKOrO AaBneHUs MO rasy;
9 -3xekTop (aspaTop); 10 — NnpeBeHTOP;

11— poHTaHHas apmaTypa; 12 —3aABUXKa;

13— ppoccenb perynupyembii

CTBOJIA CKBAKUHBIL, HO ¥ IPHU3a00HHOI 30HBI IIJIACTA 34 CYET

zone due to formation gas inflow in the process of MIPUTOKA IIJIACTOBOT'O I'a3a B IIPOLIECCE HUPKYIIALIAN.

circulation.

The field hydrodynamic research of washing the

Ha ocnoBannu MIPOMBICJIOBBIX TUAPOJVHAMWNYCCKUX
HCCIEIOBAHUMI IIPOMBIBKH CKBAKHWH IICHHBIMH CUCTCMAMU,

well with foam systems defined boundary conditions YCTAHOBJIEHBI TDAHUYHBIE YCIOBUS IO NOAAEPAKAHUIO

for keeping depression in the “well- formation” system JIENPECCUH B CUCTEME «CKBAXKUHA-TIACT» B IPOLIECCE

in the process of removing argillo-arenaceous plugs YAAIEHUS IECYAHO-TTIMHUCTBIX IIPOOOK C UCTIOTBb30BAHUEM
with the use of a coiled KOJITIOOMHT'OBOH YCTAHOBKH ITyTEM PETYIUPOBAHUSA YCTHEBOTO
tubing unit. This objective is achieved by controlling JIaBJIEHMS HA BBIXO/I€ U3 CKBA’KMHBI U TEMIIOB 3aKauku [TOXK u
surface pressure and injection rate of foam-forming WHEPTHOI'O I'a3a KOMIIPECCOPOM.

liquid and compressor-pumped inert gas.
Mathematical model and suitable software are

IpemIoxkeHa MATEMATUYECKAS MOZIENIb U COOTBETCTBYIOIIEE
IPOrPaMMHOE OH6ECTICUEHHE /1151 ONIPE/IC/ICHU S JJABICHUS

offered for defining pressure and foam velocity in all Y CKOPOCTH JBHKEHHU S IIEHBI BO BCEX AJIEMEHTAX

elements of the circulation system.
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jubilee

We complete a cycle of publications
timed to the 10th anniversary of Coiled
Tubing project. You are welcome to
read the final forth article.

uring the 10 years of its existence FID
D Group has been steadily exploring
new regions, countries and continents.

Meanwhile the world CT fleet has almost doubled
and the Russian fleet has grown three times . It
means that the progress of CT technologies in
Russia has gone on 1.5 times faster than in the rest
of the world for the past decade. This progress
owes much to FID and its structures: the Coiled
Tubing Technologies Development Center (2001),
All-Russian (already International) Coiled Tubing
and Well Intervention Conference (1998), The
Coiled Tubing Times Journal (2002), Fidmash
(2001).In a very short time the participants of the
Coiled Tubing Project managed to create a newfoe
Belarus subbranch of engineering oil & gas
engineering - from the ground up. Right off the bat
it managed to take the 3rd position in the market
trailing only two top global leaders from the USA.

Currently the Russian coiled tubing park
includes 134 units, while there were only 46 of
them at the turn of Millennium. The threefold
growth is a fact! A few more illustrative figures are
available. Only 1 of 46 units that was in operation
in 2000 had been produced by Fidmash Group.
Today 75% of the units supplied to CIS during the
last 8 years were produced in Minsk. Globally, the
share of Minsk units is 10%. The producers explain
their success simply: we supply customers with
equipment they want to have.

FIRST YEARS OBSTACLES

As the poet used to say: “The great is seen at
long range”. 10 years after the start, when success
is incontestable and products correspond to the
international standards, the hardships of the first
years are tenderly recalled.

What was the most difficult thing in the first
years? This was our question to the drafter and
permanent leader of the Coiled Tubing Project
Leonid Hruzdzilovich. Here is the reply.

“The first problem was that FID Group produced
and supplied equipment not for a local market,

WE ARE IN PROGRESS!
BCE NPOOOJIDKAETCSA!

Haw ocypran sasepuiaen 1) Onukamiio yukida
MAMePUaIos, NOCEUCHHBLX OCUNUICINUIO
npoexma <Konmroounez». B amom nomepe

MbL npeondazaem BHUMAHUIO YUIMAIneiell
uemeepny1o, 3aKIoUUIMeNbHY10 CIamaoio.

ON]I yBepEHHO OCBAUBACT BCE HOBBIE ¥ HOBBIC PEI'MIOHHI,

CTPaHBI U KOHTHHEHTBI, MUPOBOI KOJITIOOWMHT OBBIH
(JIOT yCIIeN BBIPACTU NOYTH B [1BA Pa3d. 34 3TO JKE BpeMs
B Poccun (p1oT IpakTHUYECKU YTPOUJICH, T.€. B MUHYBIIEE
JECATUIIETHE KOITIOOMHIOBBIE TEXHOJIOIUHU B Poccun
Pa3BUBAJIMCH B IIOJITOPA Pa3a OBICTPEE, YEM B MUPE. B 3TOI
CTPEMUTENBHOCTH, HECOMHEHHO, BA’KHYIO POJIb CHII'PAJI
DU /I ¥ MOPOXKACHHBIE UM CTPYKTYPHL: LleHTp pasBuTus
KOJITIOOMHI'OBBIX TexHOnorut (2001 rox), Bcepoccurickas (x
HACTOSAIIEMY BDEMEHH ITOJIyYUBIIAA CTATYC MEXAyHAPOIHON)
KOH(PEPEHIIUSA IO KOITIOOMHI'OBBIM TEXHOJIOTHUSIM U
BHYTPHCKBAXKUHHBIM paboTam (1998 rop), sxypHai «Bpems
KOATIOOUHTa» (2002 rox), C3AO «duamam» (2001 rox) v ap. 3a
YAUBUTEIBHO KOPOTKUH IPOMEKYTOK BDEMEHHU YYACTHUKAM
npoekTa «KoNTIOOUHI» yIaJI0Ch C HyJI CO3[aTh B Pecrrybinke
Beapych HOBYIO IOAOTPACAb MAITMHOCTPOCHUS —
MAIIMHOCTPOEHHE JJIs1 HEPTEra30BOU MPOMBIIIJIEHHOCTH U C
MECTA BOUTH B TPOUKY MHUPOBBIX JIMJEPOB, ABOE U3 KOTOPBIX
HaxoaaTcs B CHIA.

CerogHAIHUN POCCUHCKUN KOTTIOOUHTOBBII APK
COCTOUT U3 134 yCTAHOBOK, TOIJA KaK Ha pybeske
TBICSAYEICTUH UX HACIUTHIBAIIOCH BCETO 46 mTyK. [loutn
TPOMHOM POCT HaIULO! BOT el1e HECKOIBKO HATTIAHbBIX
nudp: Ha Hayaao 2000 roja cpeu 46 yCTAHOBOK GbLIA TOJIBKO

3 4 JIECATH JIET, B TEYEHHUE KOTOPBIX STOT IPOEKT ['PYIIIIEI

2 ‘: Flisis S ST i iewen m— s

The first Schlumberger’s offers (2004)

like it naturally occurs with start-up companies,
ITepeunie 3axa3wsi Schlumberger (2004)
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ounen

but only to foreign consumers. In Belarus the
technology became in demand only in seven years.
Another big obstacle we had to overcome was
lack of specialists (both designers and production
workers) in Minsk, who understood specifics
of the industry, its standards and requirements.
All local specialists, involved in our project,
started with reading manuals for students of
oil universities. Since at that time there were no
descriptions of the coiled tubing equipment in
any of Russian-language manuals and Russian
publications on the subject were very rare, we
had to translate the information from English.
The thirst for knowledge was as intense as real
hunger felt by the hero of Jack London’s short
story “Love of Life”. Any information available was
collected and stored. The necessity to systemize
that information provoked an idea of the Coiled
Tubing Technologies Development Center, a

Today 75% of the units supplied to CIS du

the last 8 years were produced in Minsk.

scientific magazine and conferences... But the
breakthrough feeling we had, our confidence in
success and innovation experience (by that time
the FID Group had successfully run about three
dozen small innovative projects) made qualified
and energetic people, for whom the Coiled Tubing
Project was desperately looking, join the project.
At that time the smartest and most educated
Soviet specialists rushed abroad. And here we
witnessed the brain drain back. Specialists from
other Belarusian towns, Moscow and even from
overseas came to Minsk to take part in the project.
The third problem was that at that time CIS
lacked the organizational model for running
such a business. New models appeared mainly
in trade or at assembly plants of foreign firms.
Some companies were created on the basis of
Soviet research and manufacturing associations or
their sections that tried to privatize the potential
established before. Our organizational and
management model included serious marketing
researches. We had to define, what coiled tubing
equipment is demanded by oil and gas producers.
The notion of service companies was applied only
to international companies such as Shlumberger,
Fracmaster and others at that time. By that
moment it became clear that neither first domestic
attempts to create such an equipment (pilot plant
“Metallist”, financial group RIKOR), nor North
American equipment of a better quality that
had already penetrated the CIS, was suitable for
Russian fields. Marketing researches also included
studies of the Belarusian research and production
capacity. We had to find out, whether we have
enough technologies to carry out the project. Are

opHa npoussoacTsa I'pynner PH/I. Heine B CHI — 6os1ee

75% MOCTABIECHHBIX 34 TIOCCIHUE 8 JIET U PAOOTAIONIUX
YCTAaHOBOK POZIOM U3 MUHCKA, 4 B MUPE UX HACUHUTBIBAECTCS
oonee 10%. ITpou3BoAUTENN OOBACHAIOT CBOU YCIIEXU IIPOCTO:
MBI IPEAIATAEM HEPTAHUKAM TAKOE OOOPYIOBAHUE, KOTOPOE
OHU XOTAT UMCTh.

HbiHe B CHI — 6onee 75% nocTaBneHHbIX 3a nocnegHue

8 net n paboTatoLmx ycTaHOBOK poaoMm 13 MuHcka,
a B MMpe nX HacuuTbiBaeTca bonee 10%.

O TPYOHOCTAX MEPBbIX JIET

«BOMBIIOE BUANTCS HA PACCTOSIHUM», — CKA3aJI TOJT. Teneps,
4Jepes ECATD JIET IIOCTIE CTAPT4, KOIZIA YCIIEXH HEOCTIOPUMBI
U NPOJYKLHA COOTBETCTBYET MEKIYHAPOAHBIM CTAHAPTAM,
TPYAHOCTHU IEPBBIX JIET BCIOMHUHAIOTCS C HEKHBIM
TPENETOM.

YTO e OKA327I0Ch CAMBIM CJIO’KHBIM B IIEPBLIE
rozapr? C TAKMM BOIIPOCOM MBI OOPATUJIUCH K ABTOPY U
] 6€CCMEHHOMY PYKOBOJUTEIIO NPOEKTA «KONTIOOUHT»

(el Jleonwy T'pysaunosuay. Y HOmy4Iuau OTBET: «<BO-TIEPBBIX,

TO, YTO C CaMOr'o Havasa npoekra I'pynma OHJI cospasana

Y OCTABJISANIA IPOU3BOAUMYIO TEXHUKY HE HA MECTHBIHN
PBIHOK, KaK OOBIYHO OBIBAET IIPH OCBOEHUH HOBOH
NPOAYKIINUH, 2 UCKTIOYUTEILHO 3aPYOEKHBIM TIOTPEOUTENAM,
MOCKOJNBbKY B Pecniybnuke Benapych JaHHAS TPOAYKIIHS
CTaJ1a BOCTPEOOBAHHOU TOJIBKO YEPES3 CEMB JIET.

BTOpPBIM KPYIITHBIM IPENATCTBHEM, KOTOPOE HAM
MIPUILIOCH IPEOIOJIETD, IBUJIOCh OTCYTCTBUE B MUHCKE
CIIEIIUAJIMCTOB (U KOHCTPYKTOPOB, U IPOU3BOACTBEHHUKOB),
MOHHUMAIOIUX OCOOEHHOCTH OTPACIIH, €€ CTAHAAPTHI U
cnenupuyueckue TpeboBaHu. Bce MECTHBIE CIIEIIUAINCTHI,
BOBJICUEHHBIE B HAIII [IPOEKT, HAYMHAJIU CBOE YYACTHE B
HEM C YTEHHS YYEOHUKOB JIJI CTYAECHTOB By30B HE(PTAHOTO
npoduJId, a MOCKOJbKY OIIUCAHHUH KOJITIOOMHI'OBOH
TEXHUKU U TEXHOJIOTUH TOTJA HE ObLJIO HU B OHOM
PYCCKOSA3BIYHOM YYEOHUKE, U PYCCKOSA3BIYHBIE TYOINKAIIUU
HA 3TY TEMY MOXHO ObLJIO IEPECYUTATD IO MAIBIAM,

UCKAJIN INTEPATYPY HA AHTTIMUCKOM SI3BbIKE U IEPEBOJUIIU.
JKaxx/1a 3HaHUU 1O UHTEHCUBHOCTU HAIIOMUHAJIA TOT
PEaIbHBIN I'OJIOL, KOTOPBIU IEPEKUII I'€POU PACCKA3A
I>xeka JIon1oHa «JII000BB K )KU3HU». COOUPAIACh U
HAKAIJIMBAIACh 110649 MH(POPMAIUA HA 3aJAHHYIO
TEMATUKY, © HEOOXOAHUMOCTD €€ CUCTEMATHU3AIINHU YKE

TOTI/1A 32JI0KUJIA MBICIb 06 opranusauuu LIPKT, HaygHO-
MPAKTUYECKOTO )KYPHAIA, KOHPEPEHIIUN... DHEPTUA
HOBM3HBI, YOEXKJEHHOCTb OPIraHU3ATOPOB IIPOEKTA B YCIIEXE
U UX ONBIT MTHHOBAIIMOHHOI'O 6U3Heca (10 aToro I'pymnna
DU ]I yrKe yCIIEIIHO OCYLIECTBHIIA IIPUMEPHO TPH JECATKA
HEOOIBITNX NHHOBAIJMOHHBIX IPOEKTOB) IPUBJIEKIH K
OpoeKTy «KONTIOOUHT», OCTPO UCTIBITBIBABIIEMY HETOCTATOK
B KBAJIM(PUIIUPOBAHHBIX U SHEPTUYHBIX K4/1PAX, HYKHBIX
mopei. B To Bpems 13 6u1BI1ero COI03a CAMBIE TOJIKOBBIE

1 O6PA30BAHHBIE CIIEIIUAJIMCTHI YCTPEMUIUCD 34 PyOEXK.
31eCh K€ HAOIIO[AIACh «OOPATHAS yTEYKA MO3TOB»: B MUHCK
JULSL y9aCTUS B 9TOM IIPOEKTE MNEPEEX AU CIIELTUATUCTBL HE
TOJIBKO U3 IPYTUX 6EJIOPYCCKUX T'OPOAOB, HO U U3 MOCKBBI

U IaKE M3-34 OKEAH4. }
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SR B 1O Bpems 13 OeiBliero Colo3a camble

had a sophisticated developmentfgge)ji <e)=i=[<F7 O6pa3OBaHHble cneumanuncTbl
yCcTpeMuUnmcb 3a py6e>|<. 3pech xe
Habnioganack «obpaTHas yTeuka MO3roB»:

laboratory. Our organizational
model envisaged managing
production, sales and service
through tough task sharing,
planning and control.
Another problem was that we
didn’t have our own facilities.
At first we built some test
plants. Only in 5 years we opened a wholesome
assembly with the necessary testing area. The
first mechanical assembly production appeared
3 years later. We absorbed the business model of
Cremco, described in Soviet scientific literature
as “the most exotic organizational and economic
model of innovation management”. It included
a marketing and sales division, a development
laboratory, assembly and service. All the minor
components were produced at dozens of
specialized plants, which was a hard thing to
repeat in Soviet and moreover in post-Soviet
period. The main problems that hampered such
kind of production included quality, terms and
other notions of business culture that were alien to
Soviet economy.

At that time the smartest and most educated Soviet
specialists rushed abroad. And here we witnessed the

brain drain back. Specialists from other Belarusian towns,
Moscow and even from overseas came to Minsk to take
part in the project.

COMPANY SECRETS

What equipment is in demand by modern oil
service? It needs the equipment allowing doing
quality job with minimal expenses. It is necessary
to expand the range of operations and exclude the
economically inadvisable traditional technologies.
At the moment Russia, CIS and other countries,
where national oil service is developing, see
the growing number of independent service
companies acquiring their own equipment,
mastering technologies, training personnel
and trying to gain a reputation in the market.
They want to be in demand by customers that
is oil and gas producers. That is why in tough
competition only those companies succeed
that can serve a large number of wells in a short
period. Such companies need coiled tubing not
for 1-2 operations, but 15 and more well service
operations a month. They are the customers of FID
Group.

During that decade some Russian producers of
the CT equipment tried to take part in the race
together with FID Group. But the market had
no and has no equipment produced by those
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B MuHcK ans y4acTtua B 3TOM MNPOEKTE
rnepeexasnam cneumnasnncTtbl HE TOJIbKO 13
Opyrux 6eﬂ0pyCCKVIX ropoaos, HO 1 3
MockBbI 1 flaxe 13-3a okeaHa.

B-rperhux, TOoraa B
crpanax CHI IosIHOCTBIO
OTCYTCTBOBAJIA
OPraHU3AIHOHHO-
YIIPpaBJIEHYECKAS MOJEND
OCYHIECTBJIEHUS TOJOOHOTIO
OH3HECA. YKE NOSABJIATIHCD
HOBBIE MOJIEJIN, OJHAKO 3TO
OBLIIN YaIIe TOPTOBBIE, PEXE
— c60pOYHBIE NPONU3BOACTBA
3apy6EXKHBIX (PUPM. BBIIIU M OPraHU30BAHHBIE HA 643€ HAYYHO-
NIPOU3BOACTBEHHBIX OOBEANHEHUN COBETCKMX BPEMEH
WJIN UX 9ACTEN YACTHBIE CTPYKTYPBI JIS «[IPUBATU3ALIUN>
CO34AaHHOTI'O paHee NOTeHIUaIA. Hama opraHnu3arinioHHO-
YIIPaBJIEHYECKAS MOJEb IPEAYCMATPUBAIA OYEHDb CEPbE3HBIE
MAapKETHUHIOBBIE UCCIENOBAHMA. HY>KHO GBLIIO ONIPEETNTD,
KaKO€ UMEHHO KOITIOOMHI'OBOE O60PYJOBAHUE TPEOYETCS
HE(PTAHUKAM U IA30BUKAM (IIOHATHUE «CEPBUCHBIE KOMITAHUI>
Torga B CHI IpUMEHSIOCH TOJILKO K MEXK/TYHAPOJHBIM
KoMnaHuAM (Schlumberger, Fracmaster 1 T.1.)). K TOMy MOMEHTY
OBUIO IOHATHO, YTO U OTEYECTBEHHBIE ITONBITKU CO3[aTh 3TO
060pynoOBaHUE (DKCIEPUMEHTAIBHBIIN 3aBO «METALIUCT>,
®unancosas rpymmna «PMKOP»), u ceBepoaMepUKaHCKas],
00J1ee Ka4eCTBEHHAA TEXHHKA, YK€ IPUCYTCTBOBaBIag B CHI,
HE IOJIHOCTDIO ITOAXOAT 11 POCCUUCKUX MECTOPOXKACHUII.
MapKEeTUHI'OBBIE UCCIIEJOBAHUS KACAIHUCh TAKXKE U3YYEHU
HAay4YHO-TIPOU3BOACTBEHHOI'O TOTEHITUAIA
Pecniyonuku benapyce. CnegoBao
OIPEAETNUTD, BIAJEEM JIU Mbl HEOOXOIUMBIM
Ha00POM TEXHOJIIOTUH, JOCTATOYHBIX JJI5
OCYIIECTBJIEHUSA IPOEKTA? JIOCTYIIHBI I
oHU HaM? Kpome TOTro, OpraHru3a1iMOHHO-
YIIPaBAEHYECKAS MOJEIb BKJIIOYA/Ia
momHoe Kb, ynipasieHue IPOU3BOACTBOM,
COBITOM U CEPBHUCOM Y€EPES XKECTKOE Pa3zeIeHUE (PYHKIIUIA,
IUVIAHUPOBAHUE U KOHTPOJIb UCTIOJTHEHUA.

Bonpmon npo6aeMo 6bIJI0 U OTCYTCTBUE COOCTBEHHBIX
NPOU3BOACTBEHHBIX MOIIHOCTEL. [T€EPBBIM, UTO MBI ITIOCTPOUIIH,
CTAJIA UCIIBITATENIbHBIE CTEHBL TONMBKO Yepe3 NATD JIET Y
HAC MOSIBUJIOCH IMTOJIHOLIEHHOE COOCTBEHHOE COOPOYHOE
MNPOU3BOACTBO C HEOOXOANMBIM HUCIIBITATEIbHBIM IIOJIMTOHOM,
4 €Il Yepe3 TPU rofia — COOCTBEHHOE MEXAHOCOOPOYHOE
NIPOU3BOACTBO. MBI OITUPAJIUCh HA MOJEJIb IOCTPOEHH A
OM3HECA B KOMITAHUH «KPEMKO», KOTOPas Obl1a ONTMCAHA
€IIl€ B COBETCKON HAYYHOH JIUTEPATYPE KAK «CaMasi
3K30TUYECKAA OPTaHU3ALIMOHHO-3KOHOMHUYECKAA MOJE/Ib
YIIPpaBJIE€HUs HOBOBBEJIEHUAMM>. OHA BKJIIOYAJId COOCTBEHHOE
MapKETHUHTOBO-COBITOBOE NOJpazaencHue, Kb, c6opounoe
NIPOU3BOACTBO M CEPBUC, 4 U3TOTOBJIEHUE BCEX Y3JI0B U JETAIEN
OCYHIECTBJIAIOCH HA AECATKAX CIIELTUAIM3UPOBAHHBIX 3ABOZIOB,
4TO B COBETCKOM, 4 TEM O0JIEE B IOCIIENIEPECTPOEYHOM IEPUO/IE,
OBUIO OYEHB TPOOIEMATUYHO, IPEXKE BCETO ITO KPUTEPHUAM
Ka4eCTB4, CPOKOB U JPYTUX BOIIPOCOB JJOTOBOPHO! KYJIBTY PhI>.

CEKPETbI ®PMbI

Kaxkoe xe 060pyJOBAaHHE XOYET OJIYIUTh COBPEMEHHBIN
HedTecepBUC? To, KOTOPOE NO3BONIUT KAYECTBEHHO
IPpOU3BOAUTDH HCO6XO,HI/IMI)IC paGOTI)I Py MUHUMAJIBHBIX



Mastering an injector with the effort of 44 toonzss (2002)

Oceoenue undxcexmopa c ycuauem44 m (2

companies. Why so? In one of the interviews the
Chair of FID Group answered that question: “We
managed to pass between Scylla and Charybdis.
Scylla is a necessity to have a sophisticated
development laboratory as the equipment has
to be updated all the time. None of our models
went without updates for longer than 3 years.
The production of sophisticated equipment
needs permanent quality control and strict
supervision over adherence to specifications of
the complicated units, which consist of many
thousands of original details.

On the other side there is Charybdis: the high
performance equipment has very low circulation.
In fact this is single piece production. The Russian
market demand for the most popular models is 5-7
units a year. The demand for 5 other models is 1-2
units a year. At least 3 world leaders and a number
of newcomers compete for this market. I would
say it again: any business should be preceded by
market researches. If we were offered to start this
business today, we would have to stop it because
of the cost recovery. Luckily the geography of our
market today includes not only the CIS, but many
other countries in the South and in the West.

Specialists of FID Group have created 3
generations of mobile CT units for 10 years. The
first generation (1999-2000) included units with
entirely domestic configuration developed in
compliance with technical policy of Gazprom,
our principal contactor at the time. The units
corresponded to the required specifications
and were rather cheap. The second generation
(2002-2004) was modified according to the
results of under-control operation of the
first generation units. It had the advanced
configuration and was equipped with hydraulics
of the world’s leading producers. The units had
a wider control spectrum, were equipped with
a number of additional devices and accessories
and provided for a better correlation of price
and quality than the units of the first generation.

)

ounen

usjepkkax. [Ipexie BCEro, paCliupUTb HOMEHKIATYPY
onepaunﬁ 1 OCBOUTD TCXHOJIOI'NH, B CJTy44dC NCIIOJIb30OBAHUA
TPAAUIUOHHON TEXHHUKU S3KOHOMUYECKU HELIETIECOOOPA3HBIE.
B nacrosamee spemsa B Poccuuy, crpanax CHI v gpyrux
TrOCYAAPCTBAX, IJI€ PA3BUBAETCS HALIMOHAJIbHBI
He(PTECEPBUC, BCE OOJIBIIE CEPBUCHBIX KOMITAHUH CTAHOBITCSA
CaMOCTOATENBHBIMHU: IPUOOPETAIOT OOOPYIOBAHHUE,
OCBAaUBAIOT TEXHOJIOTUH, TOTOBAT NEPCOHAJI U CTAPAIOTCS
3apaboTaTh AaBTOPUTET HA PBIHKE, OBITh BOCTPEOOBAHHBIMU
34KA3YUKAMU — HEPTETa30/J0ObIBAIOIITUMU KOMIIAHUSIMHU.
ITO3TOMY B XKECTKOI KOHKYPEHTHOU 60PbOE MOJHUMAIOTCS

TE€ CEPBUCHBIE KOMITAHUU, KOTOPBIE CIIOCOOHBI B KDATYAUIITHE
CPOKHU KA4ECTBEHHO OOCIYKUTb OOJIBIIEE YHCJIO CKBAXKHH.
TaKuM KOMITAaHUAM KOJTIOOUHTI HY>KEH JJ151 TOTO, YTOOBI
JIeJIaTh HE OAUH-/1BA, 4 IECATh-TIATHAAIATD U 60JIEE CKBAXKUHO-
PEMOHTOB B MECsA1L. IMEHHO HA TAKUX OKYIIATENEH U
paccumnTana npoayknusa I'pynmsr O/

32 «IECATUIIETKY> HAXOAMJINCh POCCUMCKUE IIPOU3BOAUTEIN
KOJITIOOMHI'OBOI'O O60PYIOBAHM I, KOTOPBIE MBITAIHUCH
Y4aCTBOBATDb B 'OHKE C IpecyegopanueM I'pynnsr U/ Tem
HE MEHEE X KOHKYPEHTOCIIOCOOHOIO OO0PYAOBAHM A HA
PBIHKE KaK HE OBUIO, TaK U HET. [Touemy? B OTHOM 13 UHTEPBBIO
npeacegaress I'pynms PH/I Jleonun I'py3anioBud OTBEYaAET
HAa 3TOT BOIIPOC TaK: «HaM yza1och nporTu Mexay CLuIon
u Xapubaoi. Cuuiia — HEOOXOUMO UMETh COOCTBEHHOE
momHoe KB, MOCKOJBKY CO3/1aBaeMOe OO0PYAOBAHUE TPEOYET
IIOCTOSIHHOT'O OOHOBJIEHU . Y HAC, HAIIPUMED, HET HU OJJHOM
MOJIEJIH, BBIITYCKABIIEHCA 6€3 CEPbE3HBIX U3BMEHEHU O0ee
Tpex JIeT. CIEAYET TAKKE HEYKOCHUTEIBHO 3A00TUTHCS O
Ka4ECTBE U CTPOT'O COOMIOATH TEXHOJIOTUH IPONU3BO/JCTBA
BECbMAa CJIOKHOM IIPOAYKLIUU, COCTOAIIEH U3 MHOI'MX TBICAY
OPUTUHAJIbHBIX JIETAJIEN.

C Apyro CTOPOHBL, Xapub/a — 3Ta
BBICOKOIIPOU3BOAUTC/IBbHAA TCXHUKA BBIITYCKACTCA OUYCHDb
MaJIBIM THPAKOM. PDAKTHUUECKHU, 3TO HITYYHOE IPOU3BOJCTBO.
IToTPEO6HOCTH POCCUMCKOI'O PIHKA B CAMBIX BOCTPEOOBAHHBIX
MOZIENAX COCTABJIAIOT 5—7 MITYK B rofl. [IoTpeGHOCTHU B IATH
JPYTUX KJIACCaX — 110 1-2 yCTaHOBKHU B rog,. IIperenayior
HA 3TOT PBIHOK KAK MUHUMYM TPU MUPOBBIX JIN/ICPA U
elrie 60JIbITIE HOBUYKOB. [TOBTOPIO: JTIO60U OU3HEC JTOJIKHBI
NIPEBAPATH MAPKETUHTOBBIE UCCIENOBAHMS. EC/IU OB HAM
NPEJIOKUIA HAYUHATD 3TOT OU3HEC CETOIHS, YK€ IO IEPBOMY

LecTbaecaT NpoLeHTOB aHanoros NPoOn3BoOAMMOro

komMnaHusimu Mpynnbl PN o6opyaoBaHus
BbInyckaeTcs Tonbko B CLUA nnn KaHage.

KPUTEPHIO — OKYIIAEMOCTB IIPOEKTA — OH OBLI 6bI OCTAHOBJICH.
OJHAKO HBIHE reorpadus OCBOEHHOI'O HAMU PBIHKA BKJIIOYAET,
noMuMo crpan CHI, rocygapcTsa, paclolOoKEHHBIE U IOKHEE, U
3amagHee».,

3a gecaTs sieT cnennanuctamu I'pynmnsl @H/I 66110 CO30aHO
TPU NOKOJIEHH ST MOOUJIBHBIX KOJITIOOMHI'OBBIX YCTAHOBOK.
ITepsoe nokonenue (1999-2001 1T)) — yCTAaHOBKHU C IIOJIHOCTBIO
OTEUYECTBEHHON KOMIIEKTAIIUEH, pa3pabOTAHHBIC B
COOTBETCTBUU C TEXHUYECKOU NOJIUTUKON OCHOBHOTO
3aKa34UKa TOro BpeMeHU — OAO J'a311pom». DTHU YCTAHOBKU
OTBEYAJIN 35IBJICHHBIM XaPAKTEPUCTHUKAM U ObLIN JOCTATOYHO }
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The third generation broke outside CIS market.
New units have the most effective construction
solutions adopted subsequent the results of
cooperation with international service companies.
Such international service companies like
Schlumberger, BJ Services, Whetherford are
known to use only the best multiple-function
equipment. The units of the third generation
ensures the internationally accepted level of the
consumer’s and performance specifications in the
acceptable price bracket.

60% of equipment similar

to FID Group brands is produced
in the USA and Canada.

What is the secret of success of FID Group’s
units in the market? Its founders understand
that to stop, to dwell and not to renew the
model range means losing competition. This
policy relates even to such models as M10 and
M20. The first of them was designed in 1999.

But in 2003 it was discontinued and replaced

by M1001, which was smaller, but had the same
functions and capabilities. M20 was launched in
production in 2001 and discontinued in 2004. It
was replaced by MK20T. And the latter combined
with some new technical decisions gave way

to MK30T. The enterprise has 3 sophisticated
development laboratory, which renews the
existing modifications and is in constant search
for new models. 60% of equipment similar to

FID Group brands is produced in the USA and
Canada. Another secret: FID Group can supply
the customer with the whole set of advanced well
intervention equipment (coiled tubing, injection
and nitrogen equipment, units for hydrofracturing
and steerable drilling). We guarantee full
interaction and high effectiveness of separate
pieces and the whole equipment system. This is
very important for national services underway in
many countries.

The conditions of making equipment have
changed as well. The first CT unit could be testes
only after it had been established at the oil well.
Now we use 9 special testing stands for trying the
assemblies and ready-made items. Some of these
stands are as complicated as the CT unit itself.

The biggest enterprise of Fidmash Group is NOV
Fidmash. The arrival of 2 new investor, National
Oilwell Varco, triggered a wide interest several
years ago. From the very beginning Fidmash was a
joint venture. But NOV technologies and standards
brought by the investor allowed moving to a new
level of product quality.

Many specialists in the field of oil engineering
first of all abroad never fail to amaze such rash
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JeuesblMU. Bropoe nnokosienue (2002-2004 rr) —
YCTAHOBKM, MOJIEPHU3UPOBAHHBIE 10 PE3YIBTATAM
IHOAKOHTPOIBHOM 3KCIUIYATALUU YCTAHOBOK IIEPBOI'O
NOKOJIeHUA. OHM OTIMYAINCH YyYIIEHHON KOMIUICKTAITCH,
B TOM YMCJI€ OBLIM OCHAIIEHBI TUAPOANIAPATYPOX BEYITUX
MHPOBBIX IPONU3BOJUTEIICH. YCTAHOBKU O0Iaa/Iu O0JIee
HIUPOKUM IMANTA30HOM (DYHKIIMOHAIBHBIX BO3MOXHOCTEH,
OBLIH OCHAIIEHBI PAIOM JIONOTHUTENBHBIX YCTPOUCTB U
OPUHAICKHOCTEN 1 06ecrieunBaiu 6onee 3pPEKTUBHOE
COOTHOIIECHUE LIEHBI U KAYE€CTBA 110 CPABHEHUIO C
arperaTaMmuy nepBoro NOKoIeHus. TpeTbe NOKOIeHUE
HOSABUJIOCH C BBIXOZOM 32 I1peaesnbl ppiHKa CHI. HoBble
YCTAaHOBKH BKJIIOUAIOT B c€6s1 Hanboee 3(pPEKTUBHbIC
KOHCTPYKTUBHBIE PEMICHU S, IPUHATBIE 10 PE3YIBTATAM
PabOTEI C MEKIYHAPOJHBIMU CEPBUCHBIMU KOMITAaHUAMMU. Kak
U3BECTHO, MEXK/IYHAPOHBIE CEPBUCHBIE KOMITAHUH, TAKHE,
kak Schlumberger, BJ Services, Whetherford u 1.7,
OTJIMYAIOTCS TEM, YTO UCTIOIB3YIOT TOIBKO OYEHB
Ka4€CTBEHHOE MHOT'O(DYHKIITMOHAILHOE OO0PY/IOBAHHE.
VCTAHOBKHU TPETHETO NOKOJIEHUS OOECIEYNBAIOT ITPUHSATHIN
B MUPE YPOBEHDb NOTPEOUTEIBCKUX U SKCIIYATAITMOHHBIX
XAPAKTEPUCTHUK B IIPUEMJIEMOM LIECHOBOM JIHAIIA30HE.

B uem ke cekper ycrexa Ha ppIHKE YCTAaHOBOK I'pyririsl M T?
B TOM, 4TO €€ co3aTe v BCeraa HOHUMAIN: OCTAHOBUTDCH,
HE UJTU BIIEPE]], HE OOHOBJIATH MOJIE/IBHBIN PsAJI, O3HAYAET
OTCTABATh, 4 B YCJIOBUSAX KOHKYPEHTHOU 6OPBODBI — C/1aBATh
MHO3ULIUH. DTA MOJUTHUKA KACAETCS [JA’KE CAMBIX U3BECTHBIX
U YIA4YHBIX MOAeNed, TaKuxX Kak M10 u M20. IlepBas u3 HuUx
BBIYCKAJIACh HAaUWHAsA ¢ 1999 ropa, Ho B 2003 rogy 6bL1a
CHATA C IIPOU3BOJACTBA U 3AMEHEHA YCTAHOBKOU
M-1001, MeHBbIIIEH IO Ta6aPUTAM, HO C TEMU K€ (DYHKITUAMHA
Y1 BO3MOXXHOCTAMU. Moziesib M20 6bl1a 3aIyIIEeHA B
1pousBoACTBO B 2001 rogy v CHATA C IPOU3BOACTBA B
2004 rony. Ee cmenmia MK20T, Ha OCHOBE KOTOPOH B
PE3YABTATE BHEAPEHUS HOBBIX TEXHUUYECKHUX PEIICHU
nosBuIachk mozgenb MK30T. Ha npeanpusaruax I'pynns UL
JEUCTBYIOT TPU MOLIHBIX KOHCTPYKTOPCKUX OI0PO, TIE€ HE
IPOCTO OOHOBIIAIOTCS CYIIECTBYIOMNUE MOAU(DPHUKAIIUN, HO
U HEIIPEPBIBHO CO3/[1a10TCs HOBbIE MoJeu. [llecTbaecar
MIPOLIEHTOB aHAJIOI'OB IPOU3BOAUMOI'O KOMITAHUAMU ['PyNITEI
DU /] 060pynOBaHHNA BBITyCKAETCA TONBKO B CIIA mu Kanane.

Eme oquH cekpeT: ['pynna @1/ cnocob6Ha NOCTABUTh
HOTPEOUTEIIIO BCIO HOMEHKJIATYPY COBPEMEHHOI'O
060PYAOBAHUSA IJIS1 BHYTPUCKBAKUHHBIX PAOOT (KOITIOOUHT,
HATHETATEIBHOE M 430THOE OO0PYIOBAHIE, KOMILJIEKCHI
Juts I'PTL, 1151 HAIPaBIEHHOT'O OYPEHUS U IP.) U3 OGHUX
PYK, C F'ApAaHTHEHN IIOJIHOI'O B3AUMOAEHUCTBUA U BBICOKOX
PE3YABTATUBHOCTH KAK OT/JE/IBHBIX €IMHUILIL, TAK U BCETO
KOMILIIEKCA OOOPYAOBAHUSA B LIEJIOM. DTO OYEHB BAXKHO JIJIS
CO3/1aBAEMBIX HBIHE MHOTUMH CTPAHAMU HAITUOHAJIBHBIX
CEPBHUCOB.

W3MEHMUINUCH 1 yCIOBUS CO30aHUSA TEXHUKH. EC/iu nepByIo
KOJITIOOMHT'OBYIO YCTAHOBKY YAAJIOCh TTO-HACTOSILIEMY
UCIIBITATD, TOJIBKO PA3BEPHYB €€ HA HE(PTAHON CKBAKUHE,

TO HBIHE JIJIS1 UCIIBITAHUH Y3/I0B U TOTOBBIX U3JE/IUNI
UCIOJIb3YIOTCS AEBATD CIETUATBHBIX TECTOBBIX CTEH/IOB,
HEKOTOPBIE N3 KOTOPBIX IO CJIOKHOCTU COIIOCTABUMBIL C
CaMOI1 KONITIOOMHI'OBOX YCTAHOBKO.
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jubilee

upswing of Belarusians. FID Group’s old stagers
concluding the 10-year sprint identify two main

CaMBbIM KPYITHBIM M3 IIPEAIPUATHHN, BXOIAIUX
B I'pyniny ®M /I, asnsaercsa C3AO «NOV dupman.

reasons for high start: first of all, a right market
development model was initially accepted
as a project basis and secondly all frictions in

HecCKOJIbKO JIET Ha33/] OOBIION HHTEPEC BBI3BAJ IIPUXO[]
HoBOro nuusectopa National Oilwell Varco. HanoMHuM,
410 PHUAMANI C CAMOTO Ha4aIa ObIJT COBMECTHBIM

the model which of course happened while npeanpuaTHeM. Ho Npuxos BMECTE C HOBBIM HHBECTOPOM
implementing were immediately and efficiently TEXHOJIOI'MH U CTaHAapTOB NOV 1TO3BOIMII HIEPEUTH HA
responded. ©60J1e€ BLICOKMH YPOBEHD KAYECTBA TPOAYKIIUH.

MHOrH€ CIEIUAIUCTEI B OOJIACTH HEPTETa30BOrO
MAaIIMHOCTPOEHMA, IPEKE BCETO 3aPyOEIKHBIE, HE
NEPECTAIOT YAUBIATBHCA CTONIb CTPEMUTEILHOMY CKA4KY
6enopycos. Berepansl I'pynnst @M/, TOABOAS UTOTH
JECATUIIETHETO «CIIPUHTA», BBIICJIAIOT IBE OCHOBHBIE
NPHUYHUHBI B3ATOI'O BBICOKOT'O CTAPTA: TO, UTO C CAMOTO
Ha4a/Ia B OCHOBY IIPOEKTA ObLJIA IOJIOKEHA IPABUIbHAS
MOZIE/Ib PA3BUTHA PBIHKA U TO, YTO HA BCE OTKJIOHEHUA
OT 3TOY MOJEJIN, KOTOPBIE, ECTECTBEHHO, CIY4aJIUCh B
MIPOLIECCE €€ PEATTUZALINH, YIABAJIOCh OIIEPATUBHO U
3P HEKTUBHO PEATHPOBATD.

LOOKING AHEAD!

Itis very important to be able to foresee, what
equipment will be in demand tomorrow, in a
year, in 5 years... What new technologies are
likely to appear? What will be the requirements
of service companies to their equipment?

Due to changing economic and geological
conditions, the demand in CT equipment is
surging. On the other hand, the cost of CT
sidetracking, including the underbalanced
drilling, is going to get lower. As a result more
systems providing for single-pass drilling and
completion operations are likely to emerge.
Completion assembly control is getting more
accurate and its price is reducing.
More and more new materials M peonpuaTtud, He nMeruine COOCTBEHHbIX nccnenoBaTesibCkKmMx
appear and a breakthrough in LLleHTPOB, OyayT cTapaTbCs NONYYUTb BECh CNEKTP 00OpYyAOBaHUSA U3
automated drilling is expected. OfHUX PYK, OT OAHOIO MOCTaBLUMKa, KOTOPbIN OTBEYAET 3a KAYECTBO

Completely new construction 1 nocnenpopaxHoe cepBMCHOE 00CyXKMBaHME.
solutions in CT equipment are

expected to come. It will be used
in non-standard situations, for example in
underwater drilling, coal mining, methane

CMOTPETb BIMEPEA!

OuYeHb BAKHO YMETh IIPEIBU/ICTD, KAKAS TEXHUKA GYICT
BOCTPEOOBAHA 3aBTPA, YU€PE3 'OJI, YEPE3 ISITh JICT... Kakue

IIOABATCA TEXHOJIOI'MH, KAKHEC TpC6OBaHI/IH BBIJBUHYT
K OPYZ1SM CBOETO TPY/la CEPBUCHBIE KOMIIAHUM. Besb
CTPEMUTEJIBHO U3MEHSAIONUECT SKOHOMUYECKUE 1
I'€OJIOT'MYECKUE YCIIOBUS IOOBIYU YITIEBOJOPOIHOIO
CBIPDSL, YKECTOYAIOMINECS SKOJIOI'MYECKUE HOPMBI BEAYT
K PE3KOMY POCTY BOCTPEOGOBAHHOCTU KOJIITIOOMHI'OBOI'O
060pynoBanus. C Ipyro CTOPOHBL, OXKUAAETCS CHUKEHNE
€ce6eCTONMOCTH 6YPEHM S KOJITIOOMHIOM FTOPU3OHTAIbHBIX
CTBOJIOB M3 KOJIOHHBI OCHOBHOU (BEPTUKAJIBHOI)
CKBa’KHUHBI, B TOM YHCJIE HA JIEIPECCUU. DTO C
HEU36EKHOCTBIO BEJET K BHEIPEHHUIO OOJIBIIEIO YUCIA
CHUCTEM, 06ECIIEYNBAIOIUX OYyPEHUE U 3AKAHYHUBAHUE
32 OJUH IIPOXO0J,. ITOBBIIIAETCA TOYHOCTD YIIPABICHHS
3260MHBIMH KOMITOHOBKAMU, UX 11€HA CHUKAETCS,
HOSIBJISIETCS BCE OOJIBIIE HOBBIX MATCPUATIOB, HAMCYACTCA
IIPOPBIB B ABTOMATU3AIUU ITpoLiecca 6ypeHust. OKuaeTcs
MIOSIBJIEHUE COBEPIIEHHO HOBBIX KOHCTPYKTUBHBIX
PEIIEHN 151 KOJITIOOMHIOBOI'O OO0PYAOBAHM,
NPUMCHACMOT'O B HCCTAHJAPTHBIX HA CCI‘O}IHSIIJ_IHI/IIZ
JEHDb CUTYAIUAX (HAIIPUMED, B IOJBOAHOM OypPEHHU,
JIOObIYE KAMEHHOT'O VIVIS, METAHA U T.7.). PacTeT u 6yjer
pacTu NIPUMEHEHUE KOITIOOMHI'A IIPU CTPOUTEIBCTBE

The second tendency is exclusion of WHTEJUIEKTYAIbHBIX CKBA’KHH, IIPH UCTIOIb30BAHNUN
service divisions from oil and gas producing POOOTOB KaK 151 UCCJIEIOBAHUS, TAK U JJI1 PEMOHTA
companies and emergence of independent CKBAKMH.
service enterprises. Such enterprises that don’t B Poccun u CHI 1€ HOKYA€TCS IbBUHAS IO
have their own research centers will be trying npoaykuuu I'pynnst @M/l nepcreKTUBLI HOBBIX
to receive the whole set of equipment from one TEXHOJIOI'NH HEPTECEPBUCA U BOBCE OTPOMHBL. YK€ CETOHA

Such enterprises that don’t have their own
research centers will be trying to receive the

whole set of equipment from one supplier
responsible for quality and maintenance.

production. There is and there will be growth
in application of CT for construction of
intelligent wells and use of robots in researches
and well service.

Russia and CIS, which buy a lion share of FID
Group products, have great avenues for new
oil service technologies. This region has the
highest rates of CT drilling growth in the world.
A number of operation has grown 10 timesin 5
years. Within the next 5 years a number of CT
drilled wells is expected to soar 10-20 times.

It cannot avoid increasing the demand for
reliable multifunctional equipment.
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Commissioning and start-up. Burgas (2007)
ITycko-nanadxa, Bypzas (2007)

371€Ch HAOIIOAAETC CaMasi OBICTPASI B

supplier responsible for quality and maintenance.
And in this situation unique character of FID
Group could not have come at a better time.

The range of products underwent big changes.

10 years ago FID Group produced CT units and
related equipment only for the surface. Today it
offers the best decisions, including the ones that
are new for the world. This new cycle has started
not long ago. Substantial quantitative changes
allowed supplying a service company with all the
equipment necessary for performing both the
highly demanded operations and unique ones

by one company. Today the list of our products
includes CT units for offshore platforms, units
that can be delivered by helicopters to hard-to-
get places, preventive and pumping equipment,
the whole hydrofracturing set, including blenders
and other necessary gear: mixing devices, strong
pumps, sand feed units. We also produce heaters,
compressors, operated borehole assemblies, small
diameter telemetry equipment and a lot more.

It has already been mentioned that the principal
objective of FID Group is to supply oil companies
with such equipment that would bring down
the operation costs. That is why our strategy is
to expand the consumer’s characteristics of the
equipment and make it more reliable. FID has
been persistently following these principles for
10 years. The objective of the next year is to bring
down the production costs by at least 5%. This
is hard to accomplish simultaneously with the
previous tasks. Yet the administration of the group
adopted a special program and is determined to
fulfill it 100%. The principal goal is to stabilize costs
and improve the quality on a regular basis. Our
customers are waiting for the necessary equipment
at a fit time and for a reasonable price.

Galina Yakhontova, Coiled Tubing Times

MHPE JUHAMUKA PA3BUTUS OypPEHUSA
KOJITIOOMHI'OM. 32 IIOCJICAHUE ISATh JIET

OBLII OTMEYEH IECATUKPATHLIN POCT, U
OXUJAETCS, YTO B IIOCJIEAYIONIUE NATh JIET
UHCJIO CKBAXKHH, IPOOYPEHHBIX C IOMOIIBIO
KOJITIOOMHTA, yBEINUNTCA etme B 10-20 pas.
DTO HE MOXET HE IPUBECTU K POCTY CIIPOCA
HAa NOJU(PYHKIIMOHAIBHOE U HAJIEKHOE
O6OpYAOBAHUE.

Bropas tenieH1sA — DPpOJOJIKAIONUICS
BBIBO/I CEPBUCHBIX MOJPA3ACICHUN U3
«TeJI» HEPTEra30400bIBAIONTUX KOMITAHHUH
U OO6PA30BAHUE CAMOCTOSI TEIBHBIX
CEPBUCHBIX NIPEANPUATHN. [IOHATHO,
4TO TAKHE IPEATIPUATUS, HE UMEIOIINE
COOCTBEHHBIX HUCCIECAOBATEIbCKUX
LIEHTPOB, OYAYT CTAPAThCSA OTYYUTD BEChH
CHIEKTP OOOPYAOBAHUSA U3 OJTHUX PVYK,

OT OJIHOT'O MOCTABIIUKA, KOTOPBII OTBEYAET 34 KAYECTBO U
MOCENPOAAKHOE CEPBUCHOE OOCIYKUBAHUE. VI B 3TOM Cily4dae
CHOBA KaK HEJIb34 KCTATH YHUKAJILHOCTD I'pyrinbl PHI. Eciin
JIECSITB JIET HA3a/1 OHA IIPOMU3BOJIUIA TOJIBKO KOITIOOMHI'OBbBIE
YCTAHOBKM U COITYTCTBYIOMIEE OO0OPYAOBAHUE JJIs CYIIH, TO
cerogHs I'pymna NpearaeT CaMble JTYYIIUE PEIICHU, B

TOM YHCJIE U TAKUE, KAKUX B MUPE €IIE HE OBIIO. DTOT HOBBIH
BUTOK HA4aJICA HEAABHO. [IpOU30IUIN U KOTMYECTBEHHBIE
U3MEHEHM S, TO3BOJISAIONINUE U3 OJJHUX PYK OOECIIEYUTD
CEPBUCHYIO KOMITAHHIO BCEM TEM OO0OPYJOBAHUEM, KOTOPOE
HEOOXOIMMO 1151 pAOOTHI U BBIIIOJIHEHU S KaK HAuboJ1ee
BOCTPEOOBAHHBIX PBIHKOM OIEPAIUI, TAK U YHUKAJIBHBIX.
CeropHs B IEpEYHE NPOAYKIIUU — KOJTIOOUHTOBBIE
KOMIUIEKCHI JJIs1 pA0OTHI C MOPCKUX ITAT(OPM U TOCTABKU

B TPYAHOJOCTYIIHBIE MECTA HA BEPTOJIETAX, IPEBEHTOPHOE,
HACOCHOE OOOPYAOBAHUE, TOJIHBIN KOMILIEKC 15
IUIPOPA3PHIBA IIIACTA, BKJIIOYAs OJIEH/IEPHI U BCE OCTAIBHOE:
YCTPOMCTBA IS HPUTOTOBJIEHUS PACTBOPOB, MOITHBIE HACOCHI,
MIPOMIINAHTOBO3BL BEIMTYCKAIOTCS TAKXKE TEIIJIOHATPEBATEIH,
KOMIIPECCOPBI, yIIPABJISIEMBIE KOMITOHOBKU HU3a OYPHUJIBHOM
KOJIOHHBI, TEJIEMETPUUIECKOE OOOPYAOBAHUE MAJIOTO JUAMETPA
U1 MHOT'O€ JIPyTOe€.

Kak yxe roBOpUIIOCH, IM1aBHAA 11eb I'pyninbl U/ — 1aThb
HePTAHUKAM TAKOE OOOPYAOBAHUE, KOTOPOE TTO3BOJIUT
CHU3UTD U3/JICP>KKU IIPU BBINIOJTHEHHUH IOCTABICHHBIX
32/1a4. B OCHOBE TAKTHUKM — JAJIbHEUIIEE PACIIUPEHUE
HOTPEOUTENBCKUX XAPAKTEPUCTHUK U YIIYUIIEHUE HAJIEKHOCTHU
BBIITYCKA€MOTI'O OOOPYAOBAHUA. DTUM NpuHIUunam G/
CJIEJIOBAJI BCE IECATH JIET. biivskaiimas 3a/1a4a rpsayIero
rofia — CHU3UTDb U3JEPKKU IPOU3BOACTBA HE MEHEE UEM
HAa 5%. DTO OYEHDb HENTPOCTO CAEIATH OTHOBPEMEHHO C
pELIEHHUEM NIPEABIAYIIEH 33/1a49H, OJJHAKO PYKOBOJICTBO
I'PYIIIBI Pa3pab0TAIO CHELNUAIBHYIO IPOrPAMMY U IIJIAHUPYET
€€ BBINIOJIHUTD HA BCE CTO. [TTABHOE — CTAOUIN3UPOBATD
CTOMMOCTD U NIOCTOSIHHO YJIY4YIIATh KAYECTBO, BE/Ib
HOTPEOUTEIN XKIYT HEOOXOAUMOE OOOPYIOBAHUE B
YCJIOBJIEHHOM MECTE, B HY>KHOE BPEMS U IO PA3YMHO LICHE.

TanuHa AXOHTOBA, <BpeMsa KOJITIOOHHTIA»
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XAPAKTEPUCTNKM HAMBOIJIEE PACINTPOCTPAHEHHDIX
KOJITIOBMHIOBbIX YCTAHOBOK',
PABOTAIOLUIMX B POCCMIN

Manufacturer

Model

Chassis

Engine

Engine power

Injector Head Pull Capacity

Coiled Tubing Speed, feet per minute

Coiled Tubing Size OD

Maximum Wellhead Pressure

Reel capacity for 14" OD tube

Maximum overall dimensions

- length

- width

- height

Maximum gross weight

Crane Capacities Maximum

*anIBeneHbl AaHHble NOo YCTaHOBKaM, NOCTaB/IeHHbIM B KOJIn4yecTBe He MeHee eCATU N HaXoasawnmcs B sKcnnyaTtayun.
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MANUFACTURER'S SPECIFICATIONS MOST
WIDELY SOLD CTUS' IN RUSSIA

Fidmash Fidmash

Lightweight

Medium Weight  Medium Weight Medium Weight

MAZ 631708 (6X6) MZKT 652712 (8x8) MZKT 65276 (10x10) KENWORTH C-500 (6x6)

YAMZ-7511

240 HP

27,000 |bs

2-160

3/4"_1 3/4"

10,000 psi

7,200 ft

430"

100"

166"

74,300 Ibs

36,000 Ibs

YAMZ-7511

400 HP

54,000 |bs

2-160

3/4"_1 3/4"

10,000 psi

12,470 ft

510"

100"

177"

101,400 Ibs

36,000 Ibs

YAMZ-7511

400 HP

54,000 Ibs

2-160

3/4"_1 3/4"

10,000 psi

16,400 ft

590"

100"

177"

130,000 lbs

60,000 Ibs

CUMMINS

475 HP

60,000 lbs

4-265

1 II_1 3/4"

10,000 psi

13,200 ft

510"

106"

177"

88,000 lbs

34,000 Ibs

*Not less than ten units, currently being operated.
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technologies

ASPECTS OF COILED TUBING TECHNOLOGIES
IMPLEMENTATION FOR DEVELOPING FIELDS WITH
HIGH VISCOSITY AND LOW-GRADE OILS, BITUMENS
AND OTHER CAUSTOBIOLITHS

NEPCNEKTNBbI TPUMEHEHWSA KOJITOBUHIOBbIX
TEXHOJIOI'U NP PA3SPABOTKE MECTQPO)K}J,EHI/II?I
BbICOKOBA3SKNX N TAXKEJIbIX HEOGTEWU, BUTYMOB
N APYTNX KAYCTOBMNOJINTOB

'VOITENKO V.S.,’KIMAYEV A.E., 5SHEMET S.F.

1Belarusian Mining Society,
2Neftechiminvest LLC,
3Belgorchimprom OJSC

INTRODUCTION

The problem of developing fields with high
viscosity oils and bitumens became extremely
relevant in the context of substantial rise in
€energy costs.

We offer a solution to the problem of integrated
development of high-viscosity and low-grade
oils and bitumens based on application of
hydrogenation, solution and dilution of high-
viscosity hydrocarbons. These methods are
combined with a wide use of coiled tubing and
wave technologies, wave units with application of
working agents able to dissolve, rarefy and wash
hydrocarbons of the pay zones without the waste
of the heat energy [1-3].

The historical background of the problem is
the following. Back in 1930s professor Gubkin
estimated that conventional methods of oil
production won’t be sufficient to recover more
than 30-50% even of low-viscosity oil. For high-
viscosity oil that figure is much lower. And
though a number of highly effective methods of
bottomhole zone and oil reservoir treatment have
been developed since that time, the challenge
of cost-effective production of bitumens, high-
viscosity and low-grade oil still has to be met [3].

MODERN TECHNOLOGIES FOR
DEVELOPMENT OF HEAVY
HYDROCARBONS FIELDS

For now there are some well-known methods
of oil production and recovery enhancement,
which suggest heat treatment of oil rocks with
various well constructions and technological
decisions applied [4-9].

Yet the methods are not that efficient in the

34 Ne4 (026), November/Hos6pn 2008

'BOUTEHKO B.C.,2KUMAEB A.E., 5IIIEMET C.®.

1BeIopycCcKOe rOpHOE O01eCTBO,
2000 He(pTeXuMMHUHBECT>,
30A0 «BeJIropxXuMIIPOM>

BBEAEHUE

IIpo6aeMa pa3paboOTKU MECTOPOKICHUN
BBICOKOBAI3KHUX HE(PTEN U GUTYMOB OCOO0 OCTPO BCTAIA
B CBA3U C CYICCTBCHHBIM ITOBBINICHUCM CTOMMOCTHU
3HEPropeCypPCOB.

Hamu npearaeTcs peneHue 3a/1a49i KOMIIJIEKCHOMU
Pa3paboTKH U OCBOEHHUS MECTOPOXKAECHUH BBICOKOBA3KHUX
U TSKEJBIX HE(PTEN, 4 TAKXKE OUTYMOB, METOAAMH
TUAPUPOBAHUS, PACTBOPEHUS U PAZKIKEHHU S BAZKUX
YIJIEBOAOPOJOB HA OCHOBAHUH N POKOT'O IPUMEHEHU
KOJTIOOMHI'OBBIX Y BOJTHOBBIX TCXHOJIOI‘I/Iﬁ, BOJIHOBBIX
KOMIIJIEKCOB IPU NPUMEHEHUH PAOOYNX AT€HTOB,
CIOCOOHBIX PACTBOPATD, THIPUPOBATD, PA3KHUXKATh U
NPOMBIBATD YIVIEBOAOPOABI IPOAYKTUBHBIX IIJIACTOB 6€3
HOTEPD TEIUIOBOM SHEPI'UH I 9TUX Lieiel [1-3].

Ecn 06paTuThCa K UCTOPUHU BONIPOCa, TO .M. ['yOKruH
ete B 30-€ rogbl IPOLIJIOrO CTOJIETUS CYUTAL, YTO
OOBIYHBIE METO/BI JOOBIYU HEPTHU HE MOT'YT OOECIIEYNTD
ussisicueHue 6osee 30-50% axxe MaIOBI3KUX HEPTEN,
JUJI BBICOKOBA3KUX U TSXKEJBIX HEPTEU KOIPPULIUEHT
U3BJIEYCHUS CYLIECTBEHHO HIXKE. M XOTA € TEX IOP
ObL1a pa3paboTaHa LesIast raMMa BBICOKOA(P(PEKTUBHBIX
COCOOOB BO3IEUCTBUA HA NPU3A00HHYIO 30HY U
HeMTAHOU IJIACT, 33/1a49a PEHTAOEIBHOI JOOBIYN OUTYMOB,
BBICOKOBSI3KUX U TSIKEJIBIX HE(PTEMN €111 JaIEKA OT
paspemenus [3].

COBPEMEHHbBIE TEXHONOIMA
PA3PABOTKWM MECTOPOXOEHWW TAXENbIX
YIMEBOOOPOOOB

W3BECTHBI CIOCOOBI OOBIYY HE(PTU U TOBBIIICHUS
He(PTEOTAAYN IPOAYKTUBHBIX IIJIACTOB, 3AKII0YAIONIAECS
B TETIJIOBOM BO3JIEUCTBHUU HA HE(PTECOAEPKAIUE TOPHbBIE
IOPOJBI IIPU UCIIOAb30BAHUN PA3JINYHBIX KOHCTPYKIIUH
HEPTAHBIX CKBAXKUH M IPUMEHAEMBIX TEXHOJIOTMYECKUX
pemmenuii [4-9].



TCXHOJIOI'MHN

production of high-viscosity and low-grade oil
because of substantial heat energy waste, low
scope of thermal effect on the pay zone, low oil
recovery factor, necessity in a dense network of
production and injection wells, which makes the
final product very expensive.

The technologies of pay zone heat treatment
[10-11] imply simultaneous heat and wave
impacts. The heat treatment is carried out by
means of delivering a heat-transfer medium
(superheated vapor) to the layer. The operation
is produced by a generator of pressure variations
set in the injection or production wells. The
wave treatment is carried out in compliance with
oscillation frequency calculated on the basis of
the corresponding functions.

The disadvantages of the technologies are
waste of heat energy on warming the pay zone,
low oil recovery rates. It eventually results in high
cost of produced oil. Besides, such methods don’t
exclude the cases of oil emulsions inrush into
the water beds.

There is also another method used in
mineral resources production. It includes the
development of the reservoir with at least two
wells, dissolvent supply through the injection
well, pressure surge treatment with regularly
changed wave shapes and unsymmetrical
distribution of pulse energy
in time of relatively zero amplitude and delivery
of mineral deposits through the production
wells [12].

The method is inefficient, since oil travel paths
are often sealed during supply of water, acids and
other working agents. Some sections of the pay
zone become unavailable for further production.
The inrush of oil-containing fluids to water beds
is possible as well.

The other technology of permeability
increase [10] envisages drilling-in and formation
stimulation by the static pressure and elastic
waves. The method implies the use of tubing with
the waves direction changing by the reflector
fixed in a certain position and a packer set up in
the well in order to protect the production string
and overlying zones from the impulse waves [13].

The technology is inefficient for the
development of high-viscosity and low-grade oil
and bitumens. There is also a threat of inrush of
oil containing solution in the nearby water beds,
which may disrupt the environmental balance in
the production region.

Our technology advances the development
of heavy hydrocarbons fields and preserves
the ecological system at the same time. This is
achieved by the pay zones stimulation with the

formation treatment by static pressure and elastic }

DTH CTIOCOOBI MATOIPPEKTUBHBI IIPH PA3PAOOTKE
BBICOKOBSI3KUX U TSJKEJIBIX HE(PTEN M3-32 OOIBIINX
IIOTEPh TEIJIOBOY 3HEPTUH, MAJIOT'O OXBATA TEIIOBBIM
BO3/JICUICTBUEM NPOAYKTHUBHOI'O IIACTA, HU3KOTI'O
KO3( puIreHTa HEPTEUIBICUCHU I, HEOOXOJUMOCTHU
CTPOUTENBCTBA I'YCTOM CETU JOOBIYHBIX U 3dKAYHBIX
CKBaXMH U, KAK CJIEACTBUE, BLICOKOU CE6ECTOMMOCTH
IIOJIYYEHHOTI'O CBIPBSL.

B TeXHOJIOrMAX TEIIOBOI'O BO3JECUCTBHA HA I1acT [10—11]
IIPEAYCMATPUBAETCA OZHOBPEMEHHO TEIJIOBOE U BOJIHOBOE
BO3/JIeUCTBHUE. TEMIOBOE BO3/ICHUCTBUE OCYIIECTBIISETCS
IIyTEM IIOAAY U TEIIJIOHOCUTEIA (LI€EPErPETHIM 11ap) B IVIACT
4epes3 reHePATOP KOJIEOAHUIN JABIEHM S, YCTAHOBICHHBIN
B HATHETATEJIbHOU WJIH JJOOBIYHOM CKBA’KUHAX, ITPU 3TOM
BOJIHOBOE BO3JEUCTBUE OCYILIECTB/IAIOT [IPU 3HAYCHUAX
4ACTOT KOJIEOAHUH, OIPEAECIAEMBIX U3 COOTBETCTBYIOMUX
3aBUCUMOCTEN.

HeoCTaTKaMu 3TUX TEXHOJIOTUH SABJISIOTCSA IOTEPS
TEIJIOBOI SHEPIHUU HA PA30TIPEB IPOAYKTUBHOIO I1JIACTA,
HU3KHUE KO3 (PUITUEHTBI U3BIECUYECHUS IOJIE3HOTO IPOAYKTA,
4TO B UTOT'E€ IIPUBOJIUT K BBICOKOM CE6ECTOMMOCTHU JJOOBIYHN
HedTHU. KpoMe TOro, Npy UX NIPUMEHEHUN BO3MOXEH
IIPOPBIB HE(PTAHBIX SMYIBCUU B BOJOHOCHBIE TOPU3OHTHL.

W3BECTEH TAKXKE METOJ] PA3PAOOTKH OJIE3HBIX
UCKOITAEMBIX, BKJIIOYAIONNI BCKPBITUE 32JI€KU 10O MEHBIIEH
MEpE JBYMS CKBAXKUHAMH, IIOAYY PACTBOPUTEIIS Ye€PE3
34KAYHBIE CKBAKUHBI, BO3JICUCTBHE HA 32JI€Kb UMITY/ILCAMHU
JIABJICHUSI C IEPUONYECKH U3MEHSIEMOM (DOPMOU BOJTHBI U
HECUMMETPUYHBIM PACIPEICIEHUEM SHEPIUU UMITYIbCOB
BO BPEMS OTHOCHUTEIBHO HYJIEBOI AMILIUTY/IbI U BBIAAYY
I1OJIE3HOI'O UCKOIIAEMOI'O YePe3 OTKAYHbIE CKBAKUHEI [12].

DTOT METOA MANO3((PEKTUBEH, TAK KAK IIPH IO1A4E
BO/JIHBIX, KUCJIOTHBIX 1 JJPYTHUX PAOOYUX PACTBOPOB
BO3MOXKHO KOJIbMATUPOBAHUE ITyTEH MUTPALTUN HE(DTU
B IJIACTAX, YTO IPUBOJUT K IIOTEPE ITOM YACTU IJIACTA
JULS JanbHENIEN JoObYn. ITpu ero oCyeCcTBIEHUN
TAKXKE BO3MOXKEH IPOPBIB HEPTECOAEPKAMUX (DITIOUOB B
BOJOHOCHBIE TOPU3OHTEL

B TEXHOJIOTUH NOBBIIIEHUS IPOHUIIAEMOCTH IIJIACTOB
[10] mpepycMaTpUBAIOTCA BCKPBITHE IIPOAYKTHBHBIX
IUIACTOB CKBAXKUHAMU, BO3/ICHICTBUE HA TIJIACTHI
CTATUYECKUM JIABJICHUEM U YIIPYTUMH BOJTHAMHU Y€PE3
HACOCHO-KOMIIPECCOPHBIE TPYObI C HOBOPOTOM BOJIHBI OT
OTpaxkaresiss, OPUEHTUPOBAHHOI'O B IPOCTPAHCTBE
B 33JJAHHOM HAIIPABJICHUH, YCTAHOBKA ITAKEPA B CKBAXKUHE
JUISL 3AI[UTHI SKCILTYaTAlTMOHHOM KOJIOHHBI
U BBIIIEIEKAINX IIJIACTOB OT BO3JEUCTBUSA
yAapHBIX BOJIH [13].

DTa TEXHOJIOTUS MaJIO3(PPEKTUBHA IIPU PA3PAOOTKE
3aJ1€KE€H BBICOKOBA3ZKUX U TSAKEJIBIX HE(PTEN U OUTYMOB.
IIpr 3TOM TAKXKE CYLIECTBYET BO3SMOXXHOCTD IIPOPBIBA
HePTECOAEPKAIMUX PACTBOPOB B OJIM3JIECKAIINE
BOJIOHOCHBIE TOPU3OHTBL, YTO NPUBEJET K HAPYIICHUIO
3KOJIOTMYECKOT'O PABHOBECUS B PETUOHE TOOBIYH.

B npepjiaraeMod HAaMU TEXHOJIOI'MH 32/1a44 IIOBBIIICHUA
3P HEKTUBHOCTHU PA3ZPAOOTKU MECTOPOKACHUN TAXKETBIX
YIVIEBOAOPOAOB IIPHU COXPAHEHUH SKOCHUCTEM JJOCTUT'AETCA }
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waves with the help of the tubing. The waves
are sent in specific directions from the reflector
fixed in a certain position. After the packer is set
in the well, coiled tubing drilling is performed in
at least one injection and one production wells.
Then they do the directional drilling of lateral
wells with intervals between them, which are
calculated taking into account the size of the
field. Drilling to the calculated distance in both
the injection and the production wells has to be
made by the several wells, but at least three of
them are obligatory:
the upper wells pass through the rocks of
the pay zone in a calculated distance from its
middle line (the line regularly spaced from the
upper and lower contacts of the zone);
the middle wells pass along the middle line of
the pay zone;
the lower wells pass through the rocks of the
pay zone in a calculated distance from its
middle line.
The distance between the holes depends on
permeability of the formation of the upper and
lower contacts of the zone.

Before the development they use static
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Figure 1 — Technique for Recovering Oil High-Viscosity
Low-Grade Oil, Bitumens and Other Caustobiolitbs

Pucynox 1 — Cnocoo 000biunt 6bICOKOBAIKUX U MANCENBLX
Hegpmedi, GUMYMO8 U OPYzuUX KaycmoouoIumos
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TEM, YTO B CIIOCOOE MOBBIMIEHUS IPOHUIAEMOCTH ILIACTOB,
BKJIIOYAIOMIEM BCKPBITHUE NPOJYKTUBHBIX IIIACTOB
CKBAKMHAMU, BO3/ICHICTBUE HA IIJIACT YEPE3 HACOCHO-
KOMIIPECCOPHBIE TPYOBI CTATUYECKUM JJABJIEHHUEM

U YIPYTHUMHU BOJIHAMU C UX [IOBOPOTOB B 33JJAHHOM

HAMPABIECHUHU OT OTPAKATEN A, ODUEHTHPOBAHHOTIO B

IIPOCTPAHCTBE, YCTAHOBKY B CKBAKMHE [TAKEPd, OypeHue

KaK MUHHUMYM IIO OJTHOU 3aKAYHOU U IOOBIYHOI CKBAKHE

C MCHIOIb30BAHUEM KOJITIOOUHTOBBIX TEXHOJIOTUH,

OCYIIECTBIAIOT HAKJIOHHO OPUEHTHPOBAHHOE GypEHUE

U1 HA PACYETHOM PACCTOSHHUHU APYT OT JPyra C y4€TOM

Pa3MEpPOB MECTOPOXKAEHUA. IIpH 3TOM IPOXOJKY KaK

3aKAYHOM, TAK U JJOOBIYHON CKBAXKHH BEAYT 10 PACYETHOM

OTMETKU HECKOJIBKUMHU CTBOJIAMH, HO HE MEHEE YEM TPEMSL:

* BEPXHME CTBOJIBI IPOXOASAT B TOPHBIX OPOAAX KPOBIU
IPOAYKTUBHOI'O IVIACTA HA PACYETHOM PACCTOIHUU OT
€I'0 CPEAMHHOM JIMHUU (JIMHUU, PACIIOJIOKEHHOU HA
PaBHOM PAaCCTOAHHUM OT KPOBJIX U IOAOIIBBI ILJIACTA);

* CPEAHUE CTBOJIBI IPOXOAAT BAOIb CPEJUHHON IMHUH
OPOAYKTUBHOI'O IIACTA;

* HMXKHUE CTBOJIBI IPOXO/ISIT B TOPHBIX TOPO/IAX MOAONIBbI
OPOAYKTUBHOI'O IVIACTA HA PACYETHOM PACCTOSHUU OT
€ro CPENMHHOU JIMHUU.

PaccrositHHue MEXY CTBOJIAMH 3aBUCUT OT
IIPOHUIIAEMOCTH OPOJ KPOBJIU U NOJOLIBbI
IPOAYKTUBHOTIO IIACTA.

Ilepe HauaI0M Pa3pabOTKU MOJNIE3HOI'O UCKOITAEMOTO
CTATUYECKUM JIABJICHUEM, HATIPABJIECHHBIMU YIIPYTUMHU
BOJIHAMH C PACYETHON AMIUIUTYAOM, CIIELIUAIbHBIMU
U pabOYHUMHU ATEHTAMU YePE3 IePPOPUPOBAHHBIE
06CcaiHbIE TPYObI BO3AECHCTBYIOT HA TOPHBIE TIOPOABI
KPOBJIA U NOAOMIBLI IPOAYKTUBHOTO IIACTA U, TAKUM
06pa30M, KOITBMATUPYIOT 3THU YYACTKH, 00pa3ys
IUAPOTa30HENIPOHUIAEMBIE SKPAHBL, IPENATCTBYIONINE
IIPOHUKHOBEHUIO HEPTECOACPKAIUX IMYJIbCU, IA30B,
YIJIEBOAOPOJOB 1/UJIU APYTHUX KAYCTOOHUOINUTOB 32
IIPeEIbl TPOAYKTHUBHOTO IIJIACTA.

ITpu pa3pabOTKE NOJEZHOIO UCKOIIAEMOIO OJAYY
PACTBOPHUTEJIS B 3aKAYHBIE CKBAXKUHBI COITPOBOXKAIOT
CTATUYECKUM JJABJIEHHUEM C HAJIOKEHUEM YIIPYTHUX BOJIH,
IIEPEAABAEMBIX IO HACOCHO-KOMIIPECCOPHBIM TPYOaM B
HY>KHOM HAIIPABJIECHUH, YTO OOECNIEYNBAET A(PPEKTUBHOE
PaCTBOPEHUE, TUAPUPOBAHUE U FA3U(PUKAITUIO BA3KUX
HedTeN, GUTYMOB U IPYIUX KAyCTOOHOIUTOB C IIOJTHBIM
OXBATOM NPOCTPAHCTBA IPOJAYKTUBHOI'O IIJIACTA MEXY
3aKAYHBIMHU U JIOOBIYHBIMHU CKBAKHUHAMU. [I0OBIYA
PACTBOPEHHBIX YITIEBOJOPOAOB MOXKET IPOU3BOJUTBCS
BAKYYMHPOBAHHEM C U3MEHAIEMBIM BO BDEMEHHU JJABJICHUEM.

Ha pucyHke 1 npefcTaBiIeHa TEXHOJIOTUYECKasd CXeMa
Pa3paboTKH 3aJI€:KEN BBICOKOBI3KUX U TSXKEIBIX HEPTEH,
OUTYMOB U JJPYTUX KAYCTOOHOIHUTOB.

IIpeanmaraeMslii CIOCOO pa3padbOTKHU 3a7ICKEN
BBICOKOBA3KMX U TSIKEJIBIX HE(PTEN, OUTYMOB U IPYTUX
KayCTOOUOIUTOB OCYLIECTBIIAIOT CIEAYIOMNM OOPA3OM.

BHyTpH KOHTYpa MECTOPOXAEHUA 1 IPOAYKTUBHBIN
IUIACT 2 BCKPBIBAIOT KAK MUHMMYM OJHOM 3aKa4HO¥M
3 ¥ OTHOM JOOBIYHOM 4 CKBAXKMHAMU, HAKJIOHHO
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pressure, directional elastic waves with calculated
amplitude and working agents pumped through
the perforated casing in order to treat the upper
and lower contacts of the pay zone and seal

this sections. The water and gas proof shields
produced during this treatment don’t let the oil
containing emulsions, gases, hydrocarbons and/
or other caustobioliths to leave the pay zone.

During development the supply of solvent
into the injection well is accompanied by static
pressure accompanied by the elastic waves
sent into the necessary direction through the
producing string. Such method provides the
effective solution, hydration and gasification of
viscous oil, bitumens and other caustobioliths
and the complete coverage of the pay zone
between the injection and the production wells.
The production of the dissolved hydrocarbons
may be carried out by means of vacuum
treatment with the pressure changing in time.

Figure presents the technological schemes of
developing the deposits of high-viscosity and
low-grade oil, bitumens and other caustobioliths.

The suggested method of producing high-
viscosity and low-grade oils, bitumens and other
caustobioliths includes the following operations.

The pay zone 2 within the field 1 is penetrated
with at least one injection well 3 and one
production well 4 oriented downward along the
field 1. Additional highly deviated sidetracks 8
and 9 are drilled in each well. They are located
in the rocks of the upper 5 and lower 6 contacts
of the zone at the calculated distance from the
medium line 7 of the zone.

The wells 8 and 9 are cased and perforated all
along their length. The mouths of the injection
and production wells are equipped with X-mas
trees and units 10 for treatment of the pay zones
2 with elastic directional waves. Wave reflectors
12 are lowered on the producing strings 11 to the
calculated depth.

The reflector 12 is set in the injection well
3 and oriented towards the production well
4 and the reflector in the production well 4 is
oriented towards the injection well 3. Packer 13
is set up in the upper hole of the injection and
production wells at the calculated distance from
the reflectors 12. Then a linkage between the
upper 8 and the lower 9 holes of the injection and
production wells is made along the upper 5 and
lower 6 contacts of the pay zone 2 by means of
static pressure and the energy of the elastic waves
directed along the channel produced by liquid
agents with visco-elastic backfill systems that
help the cementation of soft rocks. The amplitude
of the directional elastic waves shouldn’t exceed
0.7 % of the rock strength. It is also necessary to

OPHEHTHUPOBAHHBIMHU BJIOJIb IPOCTUPAHUSA
MECTOPOXAEHUA 1. M3 KaXKJJOM CKBAXKHUHBI B TOPHBIX
[IOPO/IAX KPOBJIU 5 U MTOIOIIBHI 6 MIPOIYKTUBHOI'O IJIACTA

2 Ha paCYE€THOM PACCTOSHUHU OT EI'O CPEIUMHHON IMHUU

7 BOMIOJIHUTEIBHO OYPAT HAKJIOHHO OPUEHTUPOBAHHBIE
CTBOJIBL 8 U 9.

CrBOBI 8, 9 KpenAaT nepPOpUPOBAHHBIMHU 10 BCEH
JUIMHE OOCAaTHBIMU KOJIOHHAMU. YCThS 3aKA4HON U
JIOOBIYHON CKBAXKHUH OO0PYAYIOT (DOHTAHHON ApMATYPOU U
koMmIiekcaMu 10 a1 06pabOTKU NPOJYKTUBHBIX IIJIACTOB
2 yIpyruMy HAIIPABJIEHHBIMU BOJIHAMU. Ha HACOCHO-
KOMIIPECCOPHBIX TPYyOax 11 10 paCUYE€THBIX OTMETOK
CIIyCKAaIOT BOJIHOBBIE OTpakarenu 12.

B 3aKa4HOM CKBAXXUHE 3 YCTAHABIUBAIOT U OPUEHTUPYIOT
OTpPaXaTeNb 12 B HAIIPABJIEHUU JOOBIYHOI 4, 2 OTPAXKATENb
B IOOBIYHON 4 — B HAIIPABJIECHUH 3aKA4YHOI 3. B BepXHUX
CTBOJIAX KAK 3aKAYHOM, TAK U JOOBIYHOM CKBAXKUH
YCTAHABJIMBAIOT IAKeP 13 HA pACIETHOM PACCTOSHUU OT
orpaxarenet 12. 3aTeM IPOU3BOAAT COOUKY MEXY COOOH
BEPXHUX 8 M HUJKHUX 9 CTBOJIOB 3AKAYHOH 3 U IOOBIYHOM
4 CKBQ)KHMH I10 KPOBJIE 5 U IIOJOMIBE 6 COOTBETCTBEHHO
IPOAYKTUBHOTIO CJIOA 2 HOCPEACTBOM UCIIOIb30BAHUS
CTAaTHUYECKOTO JABJIEHUS U SHEPTUH HATIPABJICHHBIX
YIIPYTUX BOJIH IO BOJTHOBOJY, OOPa30BAHHOMY
JKHUJIKMMU AT€HTAMH C BA3KOYIIPYTHMHU TAMIIOHAXKHBIMHU
CUCTEMAMH, CIIOCOOCTBYIONUMHU LIEMEHTUPOBAHUIO
PBIXJIBIX TOPHBIX ITIOPOJ, U UX KOJIbMAaTALNU. [Ipu 3TOM
AMIUINTY/14 HAIIPABJIEHHBIX YIIPYTUX BOJIH HE JOJIKHA
npeBpImaTs 0,7 Ipeaeaa MPOYHOCTH TOPHBIX ITOPO.

JIJ151 CHU2KEHM S 3aTPAT BPEMEHU IIPU OCYIIECTBICHUN
COOMKM MEX/Jy BEDXHHUMU CTBOJIAMHU 8 3aKAYHOH 3 U
JIOOBIYHON 4 CKBA’KUH, 4 TAKXKE MEXY UX HUKHUMH
CTBOJIAMHU 9 B HATIPABJIEHUH OT JOOBIYHOM 4 K 3aKa4HOI 3
CKBa’KMHE IPOU3BOJAT BCTPEYHOE BO3/ICHCTBUE BOTHAMU
PACTSIKEHUS BIUIOTD 10 OOECIIEUEHH S PACIETHBIX
XAPAKTEPUCTUK IPUEMHUCTOCTU F'OPHBIX TOPOJ KPOBJIN

5 ¥ IOAONIBBI 6 MPOJYKTUBHOI'O IUTACTA 2 Y BBIXO/A
pabouero peareHTa, COAEPKAIMEro BA3KOYyIIPYTrUue
TAMIIOHAKHBIE CUCTEMBI, U3 JOOBIYHOU CKBAXKUHBI 4.
Taxum 06pa3oM (pOPMUPYIOT TUAPOTra30HENIPOHUIIAEMBIC
3KPAaHBI U 00PA3YIOT 3aMKHYTOE NPOCTPAHCTBO 14 A1
(PIIIOUA0B IPOAYKTUBHOI'O IIACTA 2 C IOCTEAYIOUIEH €TO
Pa3paboTKON U MAKCHUMAJIbHO BO3MOKHBIM U3BJICYCHUEM
BA3KUX HE(PTEN, OUTYMOB U JIPYTHUX KAYCTOOHUOIUTOB B
IUIACTOBBIX YCJIOBUSAX 6€3 IOTEPHU TEITIOBOU S3HEPTUH,
BBITECHEHUS JIETKUX (DPAKIIUI U3 IPOAYKTHUBHOI'O IIJIACTA
2 1 COXPAHAIOT 9KOJIOT'MYECKOE PABHOBECUE B PAUOHE
BEJICHUS PAOOT.

BHyTpH CO34aHHOI'O 3aMKHYTOI'O IIPOCTPAHCTBA 14
OCPENCTBOM OYPEHUS JOIOJIHUTENBHBIX 3aKAYHBIX U
JIOOBIYHBIX CKBAXKUH MOXKET OBITh OOPA30BAHA CUCTEMA
IIO3TAITHOT'O U3BJICYEHHU S BA3KUX U TSXKEJIBIX HEPTEH,
OUTYMOB U KAayCTOOHOJINTOB METOJAMU PACTBOPEHMS,
TUIPUPOBAHUS, U3MEHEHU S ATPETATHOI'O COCTOSHUSA
U IP. C OOPA30BAHUEM HA BBIPAOOTAHHBIX YIACTKAX
Ia30BMEMIAIOMUX I1JIACTOB C IPEUMYILECTBEHHOU
KOHIIEHTPAITHEN METAHA. }
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cut the time on linking the upper boreholes 8 of
the injection well 3 and the production well 4
with their lower boreholes 9 from the production
well 4 to the injection well 3.

To this end counter pressure of tensile waves is
produced until the calculated injectivity rates

of the upper 5 and lower 6 contacts of the pay
zone 2 are reached and the working reagent
containing visco-elastic backfill systems appears
from the production well 4. Thus, water and gas
proof shields appear to create a confined space
14 for the fluids of the pay zone 2 with its further
development and maximum level of recovering
viscous oils, bitumens and other caustobioliths
in formation conditions without waste of heat
energy and driving light distillates from the pay
zone 2. The method also allows preserving the
environmental balance in the field of operations.

With additional injection and production
wells drilled, the confined space 14 may shelter
a system of gradual recovery of high-viscous
and low-grade oil, bitumens and caustobioliths.
The recovery will be made with the methods of
solution, hydration, changing of the aggregate
state etc. Gas containing layers with predominant
methane accumulation will be formed in the
worked-out sections.

The recovery of high-viscous and low-grade
oils, bitumens and other caustobioliths from
the pay zone 2 begins with lowering a reflector
of directional elastic waves 12 into the middle
borehole 15 of the injection well 3. The reflector
is lowered with the producing string 11 and
oriented to the necessary direction along the pay
zone 2. After that a packer 13 is opened. After
assembling the equipment facilities the injection
well 3 is filled with working substance so that the
pay zone 2 could be treated with the directional
elastic waves. Depending on the composition
of high-viscosity and low-grade oils, bitumens
and other caustobioliths, the working agent may
include a mixture of saturates and/or alkenes (H,,
CO,), water H,O and other components in the
proportions necessary for maximal recovery of
the mineral resource.

A wave source 10 is also filled with the working
agent. An air or gas cushion is blown off to the
atmosphere by means of a special flap. The
pressure of the liquid on the mouth is fixed in
such a way so that there was a balance between
hydrostatic pressure of the working agent column
in the hole 15 and the pressure of the rocks,
which prevents the formation fluids and the
working agent from leaving the confined space
14 formed by the impermeable layers.

During the wave treatment of the pay zone a
static balance between the rock pressure and
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W3B1eUEeHNE BBICOKOBA3KUX U TSAXKEBIX HEPTEH,
OUTYMOB U IPYTUX KAyCTOOHUOTUTOB U3 IPOAYKTHBHOTO
IUIACTA 2 HAYMHAIOT CO CITYCKd B CPEJIMHHBIN CTBOJI 15
32KA4YHOU CKBA’KMHBI 3 HA HACOCHO-KOMIIPECCOPHBIX
TpyOax 11 oTpakaTess HAIPaBJIECHHBIX YIIPYTUX BOJIH
12. Orpaxarensb 12 OpueHTHPYIOT B IPOCTPAHCTBE B
HY>KHOM HAaIIPAaBJIEHUHU BJJOJIb IPOAYKTUBHOI'O IJIACTA
2 1 pacKpbIBAIOT nakep 13. [Tocnie MOHTAXKa KOMITJIEKTA
060pyAOBAHUA 111 O6PA6OTKU NPOJAYKTUBHOI'O
ILUIACTA 2 HATIPABJIECHHBIMU YIIPYTUMU BOJTHAMU
3aIIOJIHAIOT 3aKAYHYIO CKBAXKUHY 3 pabodeil cpeiort.

B 3aBUCUMOCTH OT COCTABA BBICOKOBA3KUX U TSIKEJIBIX
HedTeH, OUTYMOB WU IPYTUX KAyCTOOHUOIUTOB
pabouen Cpefor MOXKET OBITh CMECH ITPEIENbHBIX U/UITHU
HETIPE/IC/IbHBIX YITIEBOAOPOIOB, ra3oB (H,, CO,), BOzbI
H,O u Jpyrux KOMIIOHEHTOB B IPOLEHTHOM OTHOUICHUH,
HEOOXOAMMOM JJIs1 MAKCUMAJIBbHO IIOJIHOTO U3BJICYECHU S
II0JIE3HOI'O UCKOIIAEMOT'O.

OMHOBPEMEHHO pabOYE CPEIOH 3AIOIHSIOT
Y BOJIHOBO¥ m3ny4daresb 10. Bo3aymnyio niu
ra30BYIO NOAYIIKY CTPABIUBAIOT B ATMOC(hEPY Uepes
CHEUAJTIBHBIN BEHTUIIb. [laBJIE€HUE JKUJAKOCTH HA YCTHE
YCTAHABIUBAIOT U3 YCJIOBUA COOMIONEHUS PABHOBECHUS
MEXAY THJPOCTATUYECKUM JJABJICHUEM CTOI6a pabouen
Cpejbl B CTBOJIE 15 B COBOKYIIHOCTH C [JABJIEHUEM HA
YCTBE C AABJIECHUEM I'OPHBIX HOPOJ, IPENATCTBYIOUIUM
IIPOHUKHOBEHUIO IIJIACTOBBIX (DJIIOUJIOB C PabOoUeit
CpejoM 34 IIPEAEJIbl CO34aHHOI'O 3AMKHYTOI'O
MIPOCTPAHCTBA 14 N3 TPOTUBOMUIBTPALTUOHHBIX
3KPAHOB.

Bo BpeMsI BOITHOBOI OOpabOTKH IPOAYKTUBHOI'O
IIACTA NOAJIEPKUBACTCS CTATUYECKOE PABHOBECHE
MEX/Y TOPHBIM IABJIEHUEM U JABJIECHUEM CTOIOA
pabouei cpe/ibl B CTBOJIE 15 HA oTpaskarene 12,

O6pabOTKY NIPOAYKTHBHOI'O ILJIACTA BBIIIOJIHSAIOT
IIPEUMYIIECTBEHHO B CTOPOHY JOOBIYHOI CKBAKHUHHEI 4;
IIPU 3TOM AMILIMTY/1A YIIPYTUX BOJIH HE JJOJIKHA
npesbmars 0,7 yYIPYTOCTU FOPHBIX TOPOJ,

IIpu HACTYIJIEHUH COOMKHU CKBAXHUH 3 U 4 U
IIOJIY4YEHUHU IIEPBOM ITIOPLUU PACTBOPEHHONU
BBICOKOBA3KOI U TSKEJION HEPTU, GUTyMa U PAOOUETO
4AT€HTA U3 JOOBIYHOI CKBAXKUHBI 4, B CTOPOHY 3aKAYHOU 3
HAYMHAIOT U3/1y4aTh BOJIHBI PACTSKEHUA. [IpOAOIKAIOT
TEXHOJIOTMYECKUU IPOLIECC O OOECIEUEHHU
HEOOXOIUMOT'O OO'beMa JOOBIYU CMECHU JOOBIBAEMOT'O
MIOJIE3HOI'O HCKOIIAEMOTI'O U paOOYEN CPEABI.

Jns obecriedeHus NPoLECCa THPUPOBAHUS
BBICOKOBA3KHUX U TSXKEJIBIX HEPTEN, OUTYMOB U D.
BA3KUX KAaYCTOOHMOIHUTOB B INIACTOBBIX YCJIOBUAX HA
HACOCHO-KOMIIPECCOPHBIX TPy6ax 11 MOXHO CITyCKaTh
JIO PACYETHOM ITTyOUHBI CKBAXXUHHBIN I'€HEPATOP
Bogopoaa. IlocTynaromas CMeChb IpeJeabHbIX U
HEIPEEIbHBIX YIVIEBOJOPOIOB U I'da30B, B TOM YHCJIE
H,,CO, CO,u ap., BIPOLEHTHOM OTHOIICHUN
ONPEEIIAECTCA B 3dBUCUMOCTH OT ILJIACTOBBIX YCJIOBUH,
XAPAKTEPUCTUKU U3BJIEKAEMOI'O ChIPhS U 3TAIA
OTPabOTKU NPOAYKTUBHOTO IJIACTA 2.
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the pressure of the working agent column in the
borehole 15 on the reflector 12 is maintained.

The treatment of the pay zone is oriented
towards the production well 4 with the amplitude
of elastic waves being no higher than 0.7 of the
formation elasticity.

When the wells 3 and 4 are linked and the
first portion of the dissolved high-viscosity and
low-grade oils, bitumens and working agent from
the production well 4 is received, the tensile
waves start radiating towards the injection well
3. The technological process is continued till the
necessary volume of the mineral and the working
agent is obtained.

In order to provide the hydration of high-
viscosity and low-grade oil, bitumens and other
viscous caustobioliths in pay zone conditions a
downhole hydrogen generator may be lowered
by the tubing 11 to a certain point in the well.
The proportions of saturates, alkenes and
gases, including H, , CO, CO, etc. depend on
the reservoir conditions, characteristics of the

minerals and development stage of the pay zone 2.

INDUSTRIAL PRODUCTION OF MOTOR
FUELS AT THE DEVELOPMENT SITE

OF HIGH-VISCOUS, LOW-GRADE OILS
AND BITUMENS

The existing world technologies of converting
natural oil into the gasoline are based on
the assumption of self-sustainability of oil
composition, impossibility or unprofitability of
enriching it with hydrogen, irrationality of using
carbon from natural resources, unavoidable
concomitant production of inferior products like
masut, maltha and coak.

Nevertheless, an ideal hydrocarbon fuel that
can be obtained from oil is isooctane gasoline
CH,.

It enables the highest gasoline heating effect of
11000 Kcal/kg and high degree of environmental
friendliness during the combustion. The highest
heating effect of motor gasoline produced

in Russia is 7000 Kcal/kg. It brings about low
efficiency of the engines and high level of
pollution.

In terms of its composition properties as a
material for gasoline production, oil doesn’t have
enough hydrogen for the production of an ideal
gasoline. It is necessary to add 40% of hydrogen
to the high-grade oils and 80% to the low-grade
ones.

We offer technologies and equipment for all-
round preparation and refining of low-grade
viscous oils and bitumens for production of
high-octane motor gasoline. They include the

4

CyIIECTBYIONINE MUPOBBIE TEXHOJIOTUUECKUE
IIPOLIECCHI TPOU3BOACTBA OEH3UHOB PA3/IMYHBIX MAPOK
IIPU NIEPEPAOOTKE IPUPOAHOI HEPTU OCHOBAHBI HA
JIONYIIEHNUH CAMOJOCTATOYHOCTH 3JIEMEHTHOI'O COCTABA
HedTU, HEBO3MOXKHOCTH HJIM HEPEHTAOETBHOCTHA
O60TraleHUs €€ BOJOPOJOM, HEPAIIMOHAJIBHOM
UCIOJIb30BAHUH YITIEPO/A, 3AKJIIIOYEHHOT'O B IPUPOJAHOM
CBIPBE, U BEIHYK/IEHHOM COITYTCTBYIOUIEM IIPOU3BOZCTBE
MaJIOLIEHHBIX IPOAYKTOB — Ma3y T4, I'YAPOHA M KOKCA.

Tem HE MEHEE UIEATBHBIM TOILJIMBOM, [IOTY4YAEMBIM
U3 HE(PTH, ABJIAETCS YITIEBOJOPOAHOE BEMIECTBO,

KOTOPOE YAOBIETBOPSIET JIEMEHTHOMY COCTABY —

CyH,; — N300OKTAHOBBIM 6€H3UH. B 9TOM Ci1y4dae JOCTHXRUMA
HAaUBBICIIAS TEIVIOTBOPHAS CLIOCOOHOCTDL OCH3HUHA,

paBHas 11 000 KKaJI/KT, U OTHOBPEMEHHO OOECIIEYNBACTCS
BBICOKASI CTENEHD IKOJIOTUYECKOHN YUCTOTHI €TO CKUTAHUS.
ABTOMOOWIBHBIE OEH3UHBL, BLIITYCKA€MBIE B POCCHH, UMEIOT
TEMJIOTBOPHYIO CIIOCOOHOCTD HE H01ee

7000 KKaJI/Kr. OTO NpUBOAUT U K HU3KOMY KII/I nBUraresen
U 3AI'PA3HEHUIO OKPYXKAIOIIEHU CPEIBL

Kak ceIpbe A1 IPOU3BOACTBA OEH3UHOB IPUPOIHAS
He(dTb UMEET TAKOU 3JIEMEHTHBIN COCTAB yITIEPOAA U
BOJIOPOZA, YTO BOAOPOAA HEJOCTAET A0 MOIYIECHUS
UJICATTBHOTO OCH3UHA: JJIs1 IETKUX HEPTEH HEOOXOIUMO
106aBITh 110 40% BOJIOPO/A, /IS TSKENBIX — 10 80%

K CYyIIECTBYIOIIEMY COCTABY.

IIpenmararoTcs TEXHOJIOTUS U OO0PYLOBAHUE
KOMIIJIEKCHOIH IITy6OKOM NOATOTOBKH U IEPEPAOOTKU
TSIPKEJIBIX, BBICOKOBA3KHUX HE(PTHU U OUTYMOB C
BBIPAOOTKOI BBICOKOOKTAHOBBIX ABTOMOOHJIBHBIX
OEH3UHOB, I'/I€ IPEyCMATPUBAECTCS BHEJIPEHNUE HOBBIX
TEXHOJIOI'MYECKHUX ITPOLIECCOB, OCHOBAHHBIX HA HOBBIX
IPUHIUIIAX OO0TAECHUS IPUPOAHON HEPTU BOAOPOAOM U
060PYJOBAHUS IPOU3BOJICTBA OEH3MHOB C KAUECTBEHHBIMU
XAPAKTEPUCTUKAMU, MAKCUMAJIBHO IPUOITHKEHHBIMU K
UEAIBbHOMY OEH3UHY.

Ha nnepBOM 3Tame NPOU3BOAUTCS MOATOTOBKA JOOBITOM
CMECH C OIIEPALUAMU YIAJICHUS CEPBL, CEDHUCTBIX
COEIMHEHUN U MEXIIPUMECEN U IIPEBPALLECHUA
CBIPBS B YITIEBOJOPOAHYIO 3MYJIbCUIO, COCTOAIYIO U3
MEIKOJUCIIEPCHBIX ACCOLIUATOB.

Ha BTOpOM 3TaIe YIIIEBOJOPOAHAS SMYIbCUS
EPEPAOATHIBAETCS B UBOOKTAHOBBIN OEH3UH C BBIXOJJOM JIO
98% OT MACCHI ChIPDbAL.

OCHOBA IPOLIECCA — KOMILJIEKCHOE BO3/JIENICTBUE
PE30OHAHCHOU Ir'HAPOJUHAMHUYECKON KABUTALIUU U
BOJIHOBBIX IOJIEN HA CMECh KOMIIOHEHTOB. B mporiecce
IIPOUCXOJUT PA3PBIB YIVIEBOJOPOAHBIX LIETIOYEK CMECU
KOMITOHEHTOB U OO6PAa30BAHUE CBOOOIHBIX PAJIUKAIOB
OH- u H- u3 yriepozgcoaepxaieii 106aBku. B pesynsrare
CcBOOOAHBIE panKaibl OH- u H- 1 pa3opBaHHbIE

Ne4 (026), November/Hos6ps 2008 39



technologies

implementation of the new technological
processes based on the new principles of
enriching of natural oil with hydrogen and
equipment for production of gasoline with
basic characteristics, which are very close to
ideal gasoline.

On the first stage the recovered mixture
is prepared with sulphur, sulfides and
mechanical admixtures removed. Then the
crude is turned into a hydrocarbon emulsion
consisting of the fine associates.

On the second stage the hydrocarbon
emulsion is turned into isooctane gasoline
with 98% output.

The core of the process is an integrated
effect of resonant hydrodynamic cavitation
and wave fields on the mixture. The process
breaks the hydrocarbon chains of the mixture
components and produces free radicals OH-
and H- from the carbon-bearing additive. As
aresult free radicals OH- and H- and broken
hydrocarbon chains produce stable associates
of the hydrocarbon emulsion in the cavitation
area. Their density is 0.75- 0.82 g/sm’. The
emulsion is rather stable and can’t be broken in
a mechanical way and even if the temperature
rises up to 100-120°C. The continuous
treatment of the components with low
frequency wave field followed by the treatment
with high frequency wave field allows
receiving a high quality hydrocarbon emulsion
suitable for direct procession at the operating
refinery without changing its technological
processes. The obtained hydrocarbon
emulsion is chemically inert during contacts
with metal walls of hydraulics and pipelines.

The industrial experiments testing
hydrodynamic wave dispersers produced more
than thousand tons of emulsion for procession
at the refinery.

The emulsion doesn’t fall into the
components and the output of light oil during
heat distillation rose from 30-45% (crude oil)
to 80-85% (emulsion).

The stability and quality of produced
hydrocarbon emulsion allows transporting it
without damage to its basic characteristics in
tank capacities for long distances or supplying
it into pipelines.

Our equipment and technologies provide
for minimal energy consumption during the
refining of hydrated high-viscous low-grade
oils, bitumens (low-grade hydrocarbon crude
material) and make a good product. The
equipment may make part of a delivery system
without updating technical equipment at the
refinery.
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YIJIEBOAOPOJAHBIE LIEIIOYKH OOPA3YIOT B KABUTALTMOHHON
06JIACTU YCTOUYUBBIE ACCOLIUATHI YTTIEBOJOPOAHOM
3MYJIbCUU C INIOTHOCTBIO OT 0,75 10 0,82 r/cm?. OMyIbcUs
JIOCTATOYHO YCTOMYMUBA U HE PA3PYILIAETCI MEXAHUIECKUM
IIyTEM U IIPU MOBBIIIEHUHU TeMIIEpaTypsl 4O 100-120 °C.
INocnenoBarenbHast O6PAOOTKA KOMIIOHEHTOB

CHA4aJ1a HU3KOYACTOTHBIM BOJTHOBBIM IIOJIEM, 4 3ATEM
BBICOKOYACTOTHBIM BOJTHOBBIM I1OJIEM MIO3BOJISIET MTOJIYIUTh
BBICOKOKAYECTBEHHYIO YITIEBOJOPOAHYIO OMYJIBCHIO,
IPUTOIHYIO U1 JAJIBHEHIIIEH IPAMON IEPEPAOOTKU

Ha geicTByroneM HI13 6€3 n3MEHEHUS YTBEPXKIECHHOTO
TEXHOJIOI'MYECKOro Ipolecca. [lonydyeHnas
YIJIEBOAOPOAHAS 3MYJIbCUS TAKKE XUMUYIECKHU HHEPTHA
IIPU KOHTAKTAX C METAJJINYECKUMHU TIOBEPXHOCTIAMH
TUAPOANIAPATYPBI U/UINA CUCTEMBI HE(DTETPOBOJOB.

B pesynbTaTe NpOBEJEHHBIX IPOMBIIIIEHHBIX
3KCIEPUMEHTOB IO UCIIBITAHUIO F'HIPOJUHAMHUYECKUX
BOJIHOBBIX JJUCIIEPTIATOPOB IOJTYYEHO OOJIEE THICAYU TOHH
3MYJIbCUH JII EpepadoTku Ha HIT3.

DMYIbCHA IOKA34J14 YCTOMYHUBOCTD K PA3/EJICHUIO
€€ Ha KOMIIOHEHTHI U TTOBBIIIEHUE BBIXO/IOB CBET/IBIX
He(PTENPORYKTOB C 30 — 45% (HENOATOTOBJIEHHAA HEDTH)
10 80 — 85% (3MyJIbCHA) IIPU TEIZIOBOM PA3IOHKE.

CTabUIBHOCTD U KAYECTBEHHBIE XAPAKTEPUCTHUKH
IIOJIy YEHHOMH YIVIEBOJAOPOLHOM SMY/IbCUU IIO3BOIAIOT
TPAHCIIOPTUPOBATD €€ 6€3 U3MEHEHUS KAYECTBEHHBIX
XAPAKTEPUCTHUK B IUCTEPHAX HA 3HAYUTEJIbHbBIE
PACCTOSAHUS WIH CAABATb B CUCTEMY HE(PTEIIPOBOAOB.

IIprMeHeHHE OOOPYAOBAHUA KOMIIEKCA U
Pa3paboOTaHHOTO TEXHOJIOTUYECKOT'O IIPOLIECCA TTIO3BOJISIET
C MUHHUMaJIbHBIMU SHEPI€TUYECKUMU 3aATPATAMU
OJATOTABINUBATh I'MJIPHPOBAHHYIO BBICOKOBA3KYIO U
TSIKEIIYIO HEPTh, GUTYMBI (TSKEIO€ YITIEBOAOPOJHOE
CBIPBE) U IPOU3BOJUTD BBICOKOA(P(PEKTUBHOE CBIPHE.
O60pyI0BAHUE MOXKET OBITh BCTPOEHO B CUCTEMY ITOJAYN
CBIPBS HA IEPEPAOOTKY 6€3 IEPEHACTPOUKU OOOPYAOBAHUSA
TEXHHUYECKOIo pertamenTa HII3.

O60pyI0BAaHUE U TEXHOJIOTUS IEPEPAOOTKH SIMYIbCUU
B U300KTAHOBBIY OCH3UH OOECIIEYUBAIOT IT€HEPAIUIO
BBICOKOMHTEHCUBHOI'O AKYCTHYECKOTI'O U3JTYYEHH S B
IIOTOKE NEPEPAOATHIBAEMOI'O CBIPbS IIPH PACYETHOM
KOJIMYECTBE BOAOPOJACOAEPKAIIEH TOOABKU. [eHEpHpYyEMBIE
IIPU KaBUTALIUU PE3OHAHCHBIE BBICOKOYACTOTHBIE
KOJIEOAHUS UMEIOT BBICOKYIO YIEIbHYIO MOITHOCTb,
06€eCcreunBasi BBICOKYIO CTEIEHD AECTPYKIIMU MOJIEKYIT
YIJIEBOAOPOJOB IIPH OTHOCUTEBHO HEBBICOKOM HAI'DEBE
CBIpBS, He 60s1ee 150 °C. CHHTE3 KOHEYHOT'O IPOAYKTA
(HanpuMep, U300KTAHOBOI'O 6EH3UHA) TPOUCXOJUT
IIPU BBICOKOYACTOTHOM BOJIHOBOM BO3/ICHICTBUU
IIYTEM COEIMHEHUS OTAEIBHBIX 4ATOMOB U Pa/IUKAJIOB
Pa3pyLIEHHON CTPYKTYPHBI CBIPbSI U AaTOMOB BOAOPO/A U3
TOOABKH.

KoM1iekc 060pyI0BaHUS IPOU3BOACTBA U300KTAHOBOI'O
OGEH3UHA MOXKET OBITh CO3/IAH MOOWJIbHBIM, T.K.
KOMITOHOBKY OOOPYJOBaHUS OCHOBHBIX OJIOKOB
MOKHO Pa3MECTUTDb B KOHTEUMHEPAX U IPUMEHSATD
HEMOCPEACTBEHHO HA TEPPUTOPUHN HEPTEOA3 NN



The equipment and technology for turning the
emulsion into the isooctane gasoline provides
generation of high-intensive acoustic radiation
in the flow of the refined material with the
calculated amount of hydrogenous additive. The
resonant high frequency oscillations generated
at cavitation have high power density providing
for high degree of dehydrogenation under
reasonable crude heating, not higher than 150°C.
The synthesis of the end product (for example,
isooctane gasoline) is made under high frequency
wave action, when the individual atoms and free
radicals of the destroyed structure and added
hydrogen atoms combine.

The equipment for isooctane gasoline
production may be made mobile. The main
equipment units may be installed in containers
and used right on the site of bulk plants or at the
producing field.

True competition between the producers of
motor fuel is possible only under the condition of
equal or lower costs of production of high-octane
gasoline with better production and ecological
characteristics.

Isooctane gasoline, produced from natural
high-viscous, low-grade oil and bitumens with
the suggested methods have low costs, don’t
contain sulphur and other harmful contaminants.
Plus their combustion is usually complete.

Apart from the mentioned advantages,
isooctane gasoline has the highest combustion
temperature, low percentage of nitrogen oxides
and coal smut in the exhaust air.

Thus, the hydration of low-grade hydrocarbons
into isooctane gasoline and then in a motor
fuel right on the site of oil recovery provides
the economic production at small fields, saves
transportation and procession costs, offers
competitive, ready-to-use and environmentally
friendly oil products.

The suggested technology for producing and
refining low-grade hydrocarbons has several
advantages as compared to other methods:

1. This is a non-waste industry offering
solution to social and environmental
problems. It guarantees complete oil refining
and manufacturing of a wide range of
environmentally friendly products.

2. High profitability.

3. The production can be set up and start to
operate in 2-3 years.

4. The production provides itself with the
necessary amount of power and heat. Its surplus
may be used for the development of the oil
production area or sold to the population or
organizations.

5. The economic efficiency is provided by
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pa3pabaTbBIBAEMOI'O MECTOPOXAEHUS. PeanibHas
KOHKYPEHIUS MEXK/AY IPOU3BOAUTEISIMU BUJIOB
MOTOPHOTO TOIIJINBA BO3MOXHA TOJIBKO IIPU PABHOM
WU 60JIE€ HU3KOH CEOECTOMMOCTH BBICOKOOKTAHOBBIX
OEH3UHOB, ITPU JJOCTHUXKECHUH HOJIEE BHICOKHUX
SKCILIYATALIUOHHBIX U 9KOJIOTHYECKUX XAPAKTEPUCTHK.

H300KTaHOBBIE GEH3UHBI, ITOJIY9aEMbIE U3 IPHUPOJHBIX
BBICOKOBSI3KHUX, TAXKEJBIX HEPTEN NI OGUTYMOB
NPEIOKEHHBIMHU CIOCO6AMU M OOOPYIOBAHUEM, HAPALY
C HU3KOM C€6ECTOUMOCTBIO HE COIEPAKAT CEPHL, APYTUX
BPEJIHBIX IIPUMECEN U XaPAKTEPUIYIOTCS ITIOJTHOTOU
CTOpaHUS.

TTOMUMO y3K€ HA3BAHHBIX IIPEUMYIIECTB U300KTAHOBBIE
OEH3UHBI XaPAKTEPUIYIOTCA CAMOU BBICOKOI TEIIIOTOM
CTOpaHMS, YPEZBBIYANTHO HU3KUM IIPOLIEHTHBIM
COJIEP’KAHUEM OKUCJIOB 430T4 M CAKH B BBIXJIOITHBIX I'A34X.

TakuM 06pa3oM, THAPUPOBAHUE TAKEIOTO
YIVIEBOJOPOAHOTO ChIPbsS B U30OKTAHOBBII OEH3UH U
Jlazee B MOTOPHOE TOIIUBO HEMOCPEACTBEHHO B PaliOHE
HedTETOOBIYU TO3BOIUT PEHTAOEIBHO PA3Pa6aTHIBATD
MaJIOMOITHBIE MECTOPOXIEHUS, SKOHOMHUTD
(PUHAHCOBBIE CPEACTBA, CBA3AHHBIE C TPAHCIIOPTUPOBKOM
YIVIEBOJOPOAHOTO CBIPbS OT MECT JJOOBIYU U UX
CTOPOHHEN IepePabOTKON, IPEIATATh IOTPEOUTEIIM
KOHKYPEHTOCIOCOOHBIE U TOTOBLIE K YIIOTPEOIEHUIO
3KOJIOTUYECKHUE HEPTENPOAYKTHI.

IIpenMyIecTBa NPENIATAEMOTO KOMIIEKCA TEXHOJIOT U
JIOOBIYU U TIEPEPAOOTKHU TAKEJIOTO YITIEBOJOPOLHOIO
CBIPbA B CPABHEHUU C JJPYTUMHU CIIOCOOAMMU: }

Ne4 (026), November/Hosa6ps 2008 41




technologies

lowcost production of motor fuels, power
and heat energy.

6. The technologies are based on the use of
standard equipment, produced mainly in
Russia, and typical engineering structures.

CONCLUSIONS

Coiled tubing technologies together with the
opportunities for permeability increase or for
sealing areas of formation fluids and working
agent leakage with the help of the power of
controlled shockwaves provide an economical
and ecological solution for development of
high-viscosity and low-grade oils, bitumens
and other caustobioliths.

New strategy of high profitable production
and refining of heavy hydrocarbons
completely lifts the necessity in big plants for
producing isooctane gasoline, which has a
good potential on the market of motor fuels.
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1. IIpOU3BOACTBO ABJISAETCSI OE30TXOAHBIM U PEATTBHO
06ECTIEUNBAET PEMIEHUE COLIMATBHO-9KOHOMUYECKUX
npo6JIEM — OJIHAS IEPEPAOOTKA TAKEIOTO
YIJIEBOJOPOAHOTIO CBIPbA C BBIITYCKOM U POKOI I'AMMBI
3IKOJIOT'MYECKH YUCTOU IPOAYKIUHU.

2. BbICOKasl pEHTA0EIBHOCTD.

3. IIpOM3BOACTBO MOXKET OBITh CO3JJAHO U CIAHO B
IKCIUIyaTALUIO B TEUYEHHUE 2—3 JIET.

4. TIpou3BOACTBO MOJTHOCTBIO OOCCIEUYNBAET CEOS
NEKTPUUECKON U TEIJIOBOH SHEPTUEH, U3OBITOK
KOTOPOI MOXET OBITh UCIIOJIb30BAH HA PA3BUTHUE
pernoHa He(PTEeJOO6BIYU WIH IPOAAH OPTAHU3ALUAM
U HACEJIEHUIO.

5. DxoHoMu4deckas 3PHEKTUBHOCTh OO6ECIICYUBACTCS
HU3KO34TPATHBIM IIPOU3BOJICTBOM MOTOPHBIX TOIIUB,
3JIEKTPUYECKON U TEIVIOBOM 3HEPI'UU U JP.

6. [IpUMEHSIEMBIC TEXHOIOTUY 6A3UPYIOTCS Ha
UCHOJIB30BAHUU CTAHJAPTHU30BAHHOI'O OOOPYAOBAHU S
(B OCHOBHOM POCCHUHCKOT'O IPOU3BO/ICTBA)

U IIPUMEHEHUHU THUIIOBBIX CTPOUKOHCTPYKLIHI.

BbIBOAbI

KONTIOGUHTOBBIE TEXHOJIOTUHN B COYETAHUU C
BO3MOXKHOCTBIO (DOPMHUPOBAHHS B TOPHOM MaCCUBE
JIOTIOJTHUTEIBHOIM IPOHULIAEMOCTH WIH, HATIPOTUB,
KOJIBMATHPOBAHU S IIPHU HEOOXOJUMOCTHU 30H YyTEUEK
IJIACTOBOT'O (QJIION/[1A Y pA6OYEro areHTa C HOMOIIBIO
3SHEPTUU HATIPABJIEHHBIX YJAPHBIX BOJIH [IO3BOJISIOT
YCIEIIHO PEMIATD 33/1a49H JJOOBIYU BEICOKOBSI3KUX U
TSKEJIBIX HE(DTEN, OUTYMOB U JIPYTUX KAyCTOOUOIHUTOB C
06€ECIIEYEHNEM JIOJIKHON OXPAaHBI OKPY>KAIOIIEH CPE/BL.

HoBast cTpaTerus BBICOKOPEHTAOEIbHOU JOOBIYH
U NIEPEPAOOTKHU TSKEIOTO YIVIEBOAOPOLHOTO ChIPbs
IIOJIHOCTBIO PENIAET IPOHIEMY CTPOUTENBLCTBA KPYITHO-
TOBAPHOI'O IPOU3BOACTBA U300KTAHOBBIX OEH3UHOB KaK
IIEPCHEKTUBHOIO MOTOPHOI'O TOIUIUBA. ®
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practice

DEMAND FOR QUALITY
WORKOVER IS GROWING

IIOTPEBHOCTD
B KAUECTBEHHOM KPC
BYIET HAPACTATDH

BY. Kravchuk, seniior manager
of Lukoil’s production
department, on a visit to

Coiled Tubing Times.

B 2ocmax 'y acyprana <Bpems
Konmroburza» bA. Kpasuyx,
cmapuuti mereoxcep YnpaeieHus
10 000bLue Hehmi KOMNAHUL
JIVKOHD.

Coiled Tubing Times: Bogdan
Yaroslavovich, currently most Russian

0&G producers exclude service divisions

from their company structures. What is
the case with Lukoil?

Bogdan Kravchuk: At the moment Lukoil
wells are served by both corporative and
outside services, but the company has set a
strategic objective of outsourcing for well
service and workover.

C.T.T.: Is this process explained by
economic or organizational factors?

B.K.: Outsourcing marginal assets is
a general trend aimed at reducing oil
production costs and capitalization of
companies. In the context of the toughening
competition, working with contractors is
much more efficient than running a service
division. Yet, serious preparatory work is
necessary to make the outsourced services
bring the required economic effect. All
the pros and cons should be assessed first,
otherwise outsourcing may turn out to be
even more expensive.

C.I.T.: Any reorganization brings
potential problems along with
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«BpeMsi KOITIOOHUHT2»: BorgaH SIpociaBOBHY, B
HACTOSIIEE BPeMs IOABIAIONEE OOTBITHHCTBO
poccuickux HedTe- ¥ ra30700bIBAIONIUX
KOMIIAaHHH BBIBOOHUT H3 CBOMX CTPYKTYP CEPBHCHBIE
noapasaenenun. Kak c arum o6croar aena B JIYKOMIe?

borgan KpaBuyk: B JIVKOIJIe Ha cerofHANTHUT AeHb
CKBaKMHBI OOC/IYKUBAIOTCSA KAK COOCTBEHHBIMH, TAK U
BHEIIHHUMHU CEPBUCHBIMU CTPYKTYPAMHU, HO CTPATETNYIECKOMI
NEPCIIEKTUBON KOMITAHUU ABJISIETCSA IIOCTENIEHHBIN BBIBOJ,
COOCTBEHHBIX CEPBUCHBIX NOAPA3ACIACHUN HA BHEIITHUH
CEPBUC, B TOM YUCJIE TEKYIIUN U KAIIUTAJIbHBIA PEMOHT
CKBAXKUH.

«B.K.»: Kakue IpHYHHBI JIEZKAT B OCHOBE 3TOI'O
Imporecca - 3KOHOMHYECKHE HJIH YIIPABJI€HUYECKHUE?

B.K.: Be1BoJ HENPO(UIBHBIX AKTUBOB HA BHEIITHU
CEPBUC — OOIIAS TECH/ICHIIH S, OKA3bIBAIONIASI BIUSTHUE
H4 CHYDKEHUE 34TPAT, CBSI3aHHBIX C JOObIYEr HE(DTH, U
CIIOCOOCTBYIOMAS KAMUTAIU3ALMU KOMITAHNUHN. OTHOIIEHU S
«3AKA34YMK — [TOJPASYUK> B YCJIOBUAX YKECTOUAIOMIEHUCS
KOHKYPEHIIUU 3(P(PEKTUBHEE TPAMOTO YIIPABJICHUS
HedTEra30/J06bIBAIONICH KOMITAHUH CBOUM CEPBHCHBIM
noapaszaeacHueM. OJJHAKO JIJIS1 TOI'O 4TOObI BBIBOJ] HA
BHEIIHHWI CEPBUC TPUHEC JKEJTAEMBIN SKOHOMUYECKUI
3a(pPeKT, EMy JOKHA IPEAMIECTBOBATD OCHOBATE/IbHAS
HOArOTOBKA. [Tpex/ie BCErO HYKHO IPOCYUTATD BO3MOXKHbIE
IUTIOCHI K MUHYCBI, YTOOBI HE IOTYYHJIOCH TAK, YTO BHEIITHUNI
CEPBUC CTAHET OOXOIUTHCS IOPOKE COOCTBECHHOTO.



B. Kravchuk was born in 1957. After
duty in the field be entered Gubkin
Moscow Institute of Oil and Gas. After
graduation be tried many vacancies
Jfrom assistant-driller to director
general of a well service company

in Western Siberia. In February
2005 be was employed by LUKOIL
as a senior manger of well service
division. He is one of those, who form
the company’s service and workover
policies, coordinate working groups

designing uniform compan) standards

of well service and workover and

calculating the costs, takes part in the
development of corporative program
products. He often represents LUKOIL

at international conferences and fora,

publishes articles in oil magazines.

opportunities. The same is likely to
happen in relations with independent
service contractors.

B.K.:Frankly speaking, we are often
dissatisfied with the well service quality
offered by some independent service
companies, which fail to meet our
requirements. Many companies, especially
the small ones, offer insufficient technical
and technological equipment. The
qualifications of their personnel are often
a source of problems as well. Ultimately, all

B.A. Kpasuwyx poousncs 6 1957 200).I1ocne cayncool 8 apmuii
3AKOHUUL OHeBHOoe omoesieHue MOCKOBCKO20 UHCIIUNY M
HePhMeXUMULECKOLL U 2A30801L TPOMBIUIICHHOCINU

um. UM. IYOKuHa no cneyudisHocmiu «0yperue HegmanbLx
U 2A308bIX CKBAICUH». Pabomau 6 PasHbix O0JINCHOCIAX —
01 NOMOUGHUKA OYPUNBULUKA 00 2eHePAIbHO20 OUDEKmopa
npeonpuamUs 1o pemoHm) CKeaxnCcur 8 3anaoroi Cuoupu.
C gpespans 2005 200a pabomaem 8 OAO JIVKOHID 6
O0SINCHOCIU CIAPULE20 MeHeox cepa OMoeLa PemMOoHma
CKBaNCur Ynpaenerus no 00ovie negpmu [naero2o
ynpaenenus no obecneveHuro 000biMu Hehmii i 2a3da.
Henocpeocmeenno yuacmeyem 6 popmupoeaHii
NOJIUMUKIU KOMNAHUU 8 OOACMIU CePBUCA 1O IEKYULeM)

U KAnumaabHoM) PemMOoHmy CKEANCUH; KOODOUHUD) e
0eamebHOCHIb pabouell 2pynnst 1o paspadonixe

eo0UH020 CMAHOAPMa KOMNAHUL 1O YHemy 3ampam

npu nposeoerul mexyule2o u KanumaJjisHo2o pemoHna
CKBAIICUI; YHacmeE)em 6 Paspabomixe KopnopamueHslx
npozpammmoLx npodyxmos. [peocmasnsem OAO JIVKOHJI»
HA MEAHCOYHAPOOHBIX KOHPEPEeHUUAX U CUMNOSUYMAX,
nYORUIKYeMCA 8 HCYPHANAX HePMAHOU MEeMAMUK.

4

«B.K.»: JIr006asa peopraHu3anus HeCeT B cede He
TOJBKO HOBBIC BO3MOKHOCTH, HO H IIOTCHITNA/IbHbBIC
po6aeMsbl. O4€BH/HO, OHH BO3HHKAIOT U BO
B3aHMMOOTHOIICHHU X 3AKA3YHKA CEPBUCHBIX PAa0OT
HE3aBHCHMOI'O IIOAPATIHKA.

B.K.: He cTany CKpbIBATD, CEI'OAHSA HAC HE BCErAa
YCTPAUBAET KAYECTBO YCIYT IO PEMOHTY CKBAXKUH,
OKa3bIBACMBIX HCKOTOPBIMH CAMOCTOATC/IBHBIMN
CEPBUCHBIMH KOMITAHUAMM, KOTOPBIC HC B TIOJTHOM Mcpe
COOTBETCTBYIOT TPEOOBAHUAM 3aKA34UKA. MHOTHIE
KOMITAaHHUH, OCOOEHHO HEOOJIBIINE, HEAOCTATOYHO
OCHAIIIEHBI TEXHUYECKU U TEXHOJIOINYECKU. ECTh NpOOGIEMBbI }

Ne4 (026), November/Hos6pb 2008 45




practice

these factors influence the quality of well
service and prompt fair customers’ claims.
The quality of service brings about either
revenues or losses for the customer.

C.T.T.: What operations does your
company usually order?

B.K.: We order traditional operations,
ranging from cleaning out the bottom-
hole zones of the productive formations to
sidetracking, isolation and fishing works,
performed during the mitigation of troubles
and collapses.

C.T.T.: Lukoil has a reputation as a
company that boldly introduces new
technologies.

B.K.: Yes, the company is really
interested in innovations and is trying to
launch advanced technological decisions
and equipment. For example, we have
successfully introduced a technology that
is quite new for Russia — radial drilling
operations. And of course, sidetracking and
casing shoe subdrilling are on the rise today.
All these operations are rather promising
and give substantial marginal production,
that is why the companies are expanding
them.

C.T.T.: What additional equipment do
service companies need to cater to the
customers’ requirements?

B.K.: Good service in sidetracking

The customer is interested in lower
expenses. We always take into

account the correlation between
price and quality.

and subdrilling includes such important
elements as drilling, telemetry services,
well cementing and development. Service
companies should use high quality
equipment as well as experienced and
qualified specialists.

C.T.T.: What principle does Lukoil
apply when choosing the contractors?

B.K.: There is a the common principle
for all oil producers. Lukoil has committees
for all tender procedures. Technological
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C KBUJIM(PHUKALMEN KaZPOBOTI'O IEPCOHAIIA. BCe 3TH (DAaKTOPEI
BJIMAIOT B KOHEYHOM CYETE HA KAYECTBO PEMOHTA CKBAXKUH,
YTO BBI3BIBAET CIIPABEJIUBBIE IPETEH3UU 3aKA39NKA. Beab B
3aBUCUMOCTH OT PE3YJIBTATA PAOOT KOMIIAHUU-NIO/IPSATINKA
KOMITAHHUA-34KA3YUK MOXET JINOO0 NOTEPNETD YOBITKH, TUOO
IOJIYYUTh NPUOBLID 33 CYET JOIOJIHUTEIBHON JJOOBIYN
HePTH.

lns 3aKasyKrKa BaxHO, YTOObI 3aTpaThl

Oblnn MeHbLue. Mbl BCerga y4mtbiBaem
COOTHOLWEeHNEe «LeHa — KayecTBO».

«B.K.»: Kakue onepansin Han0oJ1ee 4acTo
3aKa3bIBa€eT Ballla KOMIIAHUA?

B.K.: DTO IPUBBIYHBII CIEKTP PA0OT, HAYMHAA C OYUCTKHU
IPU3260MHBIX 30H IPOAYKTUBHBIX IIJIACTOB U 3AKAHYUBAS
3aPE3KOU OOKOBBIX CTBOJIOB, PEMOHTHO-HU30JIAIIUOHHBIMU
U JIOBUJIbHBIMU PA0OOTAMH B CKBAKMHAX, CBI3AHHBIMHU C
JIMKBUAALUEN OCJIOKHEHUN U ABAPUIL.

«B.K.»: IYKOIJI HMeeT penmyTAIHIO KOMITAHUH,
CMeJIO BHEIPAIOIEH HOBBIE TEXHOJIOTHH.

B.K.: la, KOMIIaHU A, JEHCTBUTEIBHO, 3AUHTEPECOBAHA
B MHHOBAIUAX U CTPEMUTCS BHEJPATD B IPOU3BOICTBO
IIPOTPECCUBHBIE TEXHOJIOTUYECKHUE PELMICHUS U
ob6opynoBanue. HanpuMep, Mbl yCIIENTHO BHEAPUIN
OJIHY 13 HOBBIX /11 POCCHU TEXHOJIOTUH — TEXHOJIOTUIO
pPaauanbHOrO OYPEHHUS CKBAXKUH. M, KOHEUHO K€, CETOTH S
Ha ITof’beMe OypeEHUE GOKOBBIX CTBOJIOB M YIVIYyOJIEHHUE
CKBAKMH 4epe3 6AMIMAK IKCILTyaTalTHOHHON KOJIOHHEL Bee
3TU PA6OTHI OUYEHDb IEPCIIEKTUBHBL, JJAIOT CYLIECTBEHHBIN
NPHPOCT JONOJTHUTENBHOM OOBIYU HEDTHU, TOITOMY
KOMITAHHUM HAPAIMIUBAIOT UX OO'BEMBL

«B.K.»: Kakum 000pyOBAaHHEM HY>KHO B IIEPBYIO
odgepeanb JOOCHACTHUTD CEPBHCHBIEC KOMIIAHHH,
9TOGHI OHH B GO/IBIIEH MepPeE CTATIH COOTBETCTBOBATH
KPUTEPHUAM 3aAKA3IHKOB?

B.K.: BA’KHBIMH KOMIIOHEHTAMU KA4€CTBEHHOI'O CEPBUCA
npu OypeHUH OOKOBBIX CTBOJIOB U YITTyOJIEHHUU CKBAXKUH
ABJIAIOTCS: OYPEHUE, TEEMETPHIECKOE COIPOBOXIEHHE,
KPEIJIEHNUE U OCBOEHHE CKBAKHUH. HEOO6XOUMO, UTOOBI
CEPBUCHBIE KOMITAHUHU UCIIOJIb30BAJIM B CBOEL paboTe
BBICOKOKA4ECTBEHHOE OOOPYIOBAHUE, YTO, COOTBETCTBEHHO,
TpebyeT MPUBIJICYCHIS OITBITHBIX U KBATHU(PUITUPOBAHHBIX
CHELUATIACTOB.

«B.K.»: ITo KakoMy IPpUHIHITY Kommauusa JTYKOMT»
BBIOHpPAET NOAPATIUKOB?

B.K.: DTO O6IIMHI NPUHIUII /11 MHOI'UX
HedTENOOBIBAIOMUX KOMIIAHUI. B JIVKOWJIe JENUCTBYIOT
TEH/ICPHBIE KOMUTETHL, Y4EPE3 KOTOPBIE U OCYIIECTBIIAIOTCS



intensiveness and staff qualifications of
the tendering companies are taken into
account. We also estimate their experience
in the offered services, procedural
nomenclature and company reputation

in the service market. Many contractors
gave a good account of themselves and
have been cooperating with us for many
years. We decline the services of notorious
companies and the ones that fail to meet our
requirements.

C.T.T.: This means that startup
service companies find it very difficult
to make their mark.

IPAKTHUKA

BCE TE€H/IEPHBIE IPOLEAYPHL [IPHHNUMAIOTCS BO BHUMAHHE
KaK TEXHUYECKAsS U TEXHOJIOINYECKAsl OCHAIIEHHOCTD,
TaK 1 KBAJIU(PUKALIMS [IEPCOHAJIA KOMITAHUH-
IIPETEH/IEHTOB, 4 TAKKE OIIBIT OKA3AHU JAHHOI'O BHA
YCIIYT, YU TBIBAION U HOMEHK/IATYPY IIPOBOJUMBIX PA0OT
U PENYTAIUIO IPEIIPUATUS HA PHIHKE CEDBUCHBIX YCIIYT.
MHorue noipsAuYuKU XOPOIIO Ce6s 3aPEKOMEH/IOBAIIN

U pabOTAIOT Y HAC HE OJMH I'0Jl, 4 OT YCJYT CEPBUCHBIX
NPEANPUATHH, UMEIOITHX COMHUTEIBHYIO PETYTALIHIO

U HE COOTBETCTBYIOIUX TPEOOBAHUSAM 3aKA34HKA, MBI
OTKAa3BbIBAEMCHL

Bakyym nHgpopmaumm o HoBbIX

B.K.: Yes, gaining prestige in the service
market isn’t easy.

TEXHONOIMAX PEMOHTHO-U30NALMOHHbBIX
pPaboT He 3aMnoJiHeH.

C.T.T.: Do you prefer your wells to
be served with domestic or foreign
equipment?

B.K.: It is not the brand of the equipment
producer that makes the reputation of a

The void of information about

isolation technologies hasn't
been filled.

service company, but rather its nomenclature
and the quality of operations. When the
quality satisfies the customer, the origin

of the tools is not that important. Another
thing matters. When the operations are done
with domestic or Belarusian equipment,
they turn out to be cheaper. The customer is
interested in lower expenses. We always take
into account the correlation between price
and quality.

C.T.T.: What service operations are
likely to be the most demanded in the
future? What are the trends in service
market development?

B.K.: I would dwell mostly on the well
service, since I specialize in this field. The
well stock is becoming outdated, which
causes water cuts and deterioration of the
production strings. This concerns such
large oil-bearing regions as Western Siberia,
Volgograd, Perm and Komi. There are a lot
of new fields that are hard to recover because
of the complex geology of the productive

«B.K.»: IIorygaeTcs, 9T0 MOJIOJOH CEpBUCHOH
KOMIIAHHH O9€HB CJIOKHO 32BO€BATH C€6€ MECTO IO,
COJIHIIEM.

B.K.: 12, aBTOPUTET HA PBIHKE CEPBUCHBIX YCIIYT
Hapa6O0TATb OYEHDb HEIIPOCTO.

«B.K.»: BbI IpeIIIOYHUTACTE, ITOOHI CKBAKHHEBI
006 CITY>KHBAIH C IOMOIIBI0O HMIIOPTHOT'O HUTH
OTEe4EeCTBEHHOT'O O0OPYAOBAHU A?

B.K.: Ha aprOopuTeT CEPBUCHON KOMITAHWUU BJIMSET HE
CTOJIBKO MaPKa MIPOU3BOAUTEIS OOOPYAOBAHUS, KOTOPBIM
OHA PACIIOJIATAET, CKOIBKO HOMEHKJIATYPA U KA4eCTBO
BBITIOJIHAEMBIX €10 yCayT. ITo cyTH, Ipy IpueMIeMoM
Ka4ECTBE CEPBUCHBIX PAOOT /11 KOMIIAHUH-31KA39HKA HE
BAXKHO, IIPOU3BEAEHBI OHU C UCIIO/Ib30BAHUEM UMIIOPTHOI'O
060PYIOBAHUSA, OTEYECTBEHHOI'O UJTH 6ETOPYCCKOTO. 3AECh
CYILIECTBEHHO KAK Pa3 IPyroe: €CJIU OlePA U JIeJIAI0TCS
C IOMOIIBIO O60PYAOBAHUS, BEITYIIEHHOTO B CHI, TO OHY,
KaK IIPABUJIO, OOXOAATCA A€IIEBIIE. I/ 3aKA39HUKA BAKHO,
4TOOBI 3aTPATHI OBUIM MEHBIIIE. MBI BCETIA YYUTHIBAEM
COOTHOIIEHHE «1I€HA — KAYE€CTBO>.

«B.K.»: KakHe CepBHCHBIE OII€PAITHH OyAyT
HauoGo/Iee BOCTPeOOBaHBI B I KA IIIeM Oy ayuem?
KaKOBBI TECHICHITHH PA3BUTHA PBIHKA CEPBHCHBIX
pador?

B.K.: 51 6yqy rOBOPUTH NPEXE BCETO O PEMOHTE
CKBAKMH, IOTOMY YTO SBJISIIOCH CIICIIUAIUCTOM B JAHHOM
obsactu. POHJT CKBAXKUH CTAPEET, YTO BEJET K POCTY
OOGBOTHEHHOCTHU IPOAYKILIUU U YXYAIIEHUIO COCTOSHUS
3KCILTYAaTAIIUOHHBIX KOJIOHH. DTO KACAETCS KPYITHBIX
HePTENOOBIBAIOUUX PETMOHOB, TAKUX KaK 3aM1aJHO-
Cubupckurt, Bonrorpaackuii, IlepMcKui, a TAKXKE
MECTOPOXAeHUN KoMU. YBEIMYUBACTCSA KOJIMYECTBO BHOBb
BBOJIMMBIX MECTOPOXIEHHUH C TPYJHONU3BIEKAEMBIMU
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reservoirs and high contents of high-
viscous oil. I think that in the long view the
demand for high quality service work will be
growing. At the moment the isolation works
are often ineffective. That is why almost
all customers look for technologies and
contractors that offer a high level of quality.
The void of information about isolation
technologies hasn’t been filled, which makes
these operations demanded and promising.
It is important to study the experience
of domestic and foreign companies. It is
very important to master and develop
technologies, providing for effective isolation
operations!

Another trend is looking for lower
operation expenses. Coiled tubing is one
of the leading technologies that save
resources by reducing well shut-down.
Unfortunately, coiled tubes are currently
used for rather simple operations like bottom
washing or acid treatment. Meanwhile,
very complicated, unique operations can be
performed!

C.T.T.: How can Russia be taught to
apply coiled tubing in a proper way?

B.K.: We need a great volume of
information about the opportunities
of the coiled tubing, its technological
and economic efficiency, case studies of
complicated operations, such as isolation
works or retrieving foreign bodies during
elimination of breakdowns, and sidetracking.
The latter is a very complicated operation in
terms of technologies and very few service
companies are ready to run it. Clearly,
coiled tubing brings about some problems,
prompted by limited diameter and strength
performance of the coiled tubes.

Nevertheless, the CT technologies are
very effective and have good avenues in the
Russian oil service market.

I hope to find my questions answered in
the Coiled Tubing Times.

C.I.T.: In its turn, our editorial
staff will try to supply you with the
necessary information with the help
of competent experts.

By Galina BULYKA, Coiled Tubigg Times
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3a11acaMu, OOYCJIOBJIEHHBIMU CJIOKHBIM I'€OJIOTMUYECKHUM
CTPOEHHUEM NPOAYKTHUBHBIX KOJIJIEKTOPOB U COAEPKAHUEM
BBICOKOBA3KOM HE(PTHU. S AYMAIO, YTO B IEPCIEKTHUBE

OyZeT BO3PACTATh IOTPEOHOCTD B OOJIEE KAUECTBEHHOM
KaIuTaJIbHOM PEMOHTE CKBAXKUH. B HACTOSIIIIEE BpEMS
CYILIECTBYIOT NPOOIEMBI C 3(P(PEKTHBHOCTBIO PEMOHTHO-
U3O0JISAIJUMOHHBIX PA0OT, IO3TOMY CET'O/IHS €CJIN HE BCE, TO
60BINAS YACTh KOMITAHUH-32KA3YNKOB UITET TEXHOJIOTUH
U NO/IPSTYUKOB, CIIOCOOHBIX BBIIOHUTD 3TU PA0OOTHI HA
BBICOKOM Ka4E€CTBEHHOM YPOBHE. BakyyM nH(popmanuu

O HOBBIX TEXHOJIOTHSIX PEMOHTHO-U30ISITMOHHBIX

pa6ot (PYIP) He 3anonHeH. [ToTpebHOCTD 3aKA34YUKOB B
PHUP nocTaroyHO BEIUKA, YTO CTABUT 9TU OIIEPAIIUU B

s/l BOCTPEOOBAHHBIX U IIEPCIIEKTUBHBIX. OUYEHB BAKHO,
U3Y4YUB OIBIT OTEYECTBEHHDBIX U 3APYOEKHBIX CEPBUCHBIX
KOMITAHHH, OCBOUTD U PA3PA6OTATH TEXHOJIOTUH,
O3BOJIAIONIUE A(PPEKTUBHO NPOBOAUT PEMOHTHO-
U3OJISIITUOHHBIE PA6OTHI!

Eme ojHa TEHJEHIINA — KYPC Ha YJEUIEBICHUE PAOOT.
OnHa 13 BEAYIIUX TEXHOJIOIUM B YMCJIE 3HAYUTEIBHO
SKOHOMSAIIUX CPEACTBA 32 CUET COKPAIEHUS ITPOCTOS
CKBAKHH — KONTIOOWHT. CerogHs ¢ IOMOIIbIO 'MOKOM
TPYObI IPOUBBOAAT, K COKAJIEHUIO, BOCHOBHOM JIOCTATOYHO
IIPOCTHIE BU/IBI ONIEPAIINI, HAITPUMEDP IPOMBIBKU 320051 U
KUCJIOTHBIE OOPAOOTKU. A BE/Ib MOXKHO JIEJIATh U CJIOXKHBIC,
Y YHUKAJIbHBIE PAOOTHI!

«B.K.»: KakuM 06pa3om, Ha Bani B31/1s,1, MO3KHO
IpUBHUTH B Poccuu 60/1ee BBICOKYIO KYJIBTYPY
HMCHOJIb30BAHHA KOJITIOOHHIA?

B.K.: Heco6X0qUMO 1aBATh KAK MOKHO 6O0JIbIIE
MHMOPMALTUHN O BO3MOXHOCTAX KOJITIOOWHI'4,

O TEXHOJIOTMYECKOI U 3KOHOMUYECKON 3(P(PEKTUBHOCTHU
PaboT U OIIBITE IPOBEAECHU S CJIOKHBIX OEPALINM, TAKHX
KaK PEMOHTHO-U30JIALIUOHHBIE, U3BJICYEHUE TIOCTOPOHHUX
MIPEIMETOB NIPH TIMKBUAALIUY aBAPU, OYypEHHE GOKOBBIX
CTBOJIOB. IToCIEHAS U3 IEPEUYUCTIEHHBIX ONEPAITUI
SIBJISIETCSI OJIHOU U3 HANOOJIEE TEXHOJIOTMYECKHU CIIOKHBIX,
W JIMIIb €IUHUYHBIE CEPBUCHBIE KOMITAHUH TOTOBBI K

€€ IIPOBEJICHUIO. BEe3yCIOBHO, HOHATHBL U CJIOKHOCTH,
BO3HHUKAIOIINE IIPU IPUMEHEHNUH KOJITIOOUHT' 4,
OOYCJIOBIIEHHBIEC OTPAHUYEHHEM AUAMETPA

U IPOYHOCTHBIMU XAPAKTEPUCTHUKAMU THOKUX TPYO.

Tem He MeHee KONTIOOUHTOBBIE TEXHOIOIUH 3(P(PEKTUBHEI
U UMEIOT OOJIBIIYIO IEPCIEKTUBY HA POCCUMCKOM PBIHKE
HePTECEPBUCHBIX YCIIYT.

Haieroch HaliTH OTBETHI HA IOCTABJIEHHBIE BOIIPOCH
Ha CTPAHUIAX )KypPHaJIA «BpeMs KONTIOOHUHT 2>,

«B.K»: Pejaknma B CBOIO OU€pPESb IIOCTAPAETCA
C IIOMONII IO KOMII€TEHTHBIX IKCIIEPTOB

npesocTaBuTh BaM Hy:kHY¥0 HH(POpPMAIIHIO.

Bena 6eceny 'amnaa BYJIBIKA, <BpeMs KOJTTIOOHHIA».



OIL SERVICE EXPANDING
TO THE EAST

he first international East Siberian HpkyTcke rpomen 1-i MexyHapOaHbIi

International O&G Congress took place in BocTounocubupckuii HepTeCEPBUCHBIN KOHTpecc. OH

Irkutsk. It was organized by national trade OBbUI OPTAHU30BAH HALTMOHAJIbHBIM OTPACJIEBBIM Ky PHATIOM
magazine “The Oil & Gas Vertical”, oil company «Hererasosas BepTHUKA/Ib> IPH HONAECPKKE HEPTAHOM KOMITAHUHA
Rosneft and administration of Irkutsk region. The PocuedTb 1 aiMUHUCTpa U MpKyTCKOU 061acTi. OCHOBHASA
organizers meant that the event would help to 33/1a49a MEPOIIPUATHUS, TIO MBIC/IH OPT'AHU3ATOPOB, 3aKJII0YAIACh
thoroughly study the opportunities of cooperation BO BCECTOPOHHEM M3yYEHHU BO3MOXKHOCTEU COTPYAHNYECTBA

and coordination of actions in the region in order to 1 KOOPJAUHALIMU ACHCTBUNA B PETUOHE JIJIS1 ONTUMU3ALIUU
improve the production infrastructure and optimize =~ ITPOU3BOACTBEHHON MHMPACTPYKTYPHI U 3aTPAT. IIepBbIA I€HD

costs. The first day of the congress touched upon KOHI'PECCA 6L TOCBAIIEH B3AaUMOOOMEHY HH(DOPMAIIUEN

the information exchange in plans and service OTHOCHTEJIBHO IVIAHOB ¥ CEPBUCHBIX CTPATETUI. B 4aCcTHOCTH,
strategies. For instance, the participants discussed peYb 1114 O IIEPCIIEKTUBAX PEAIN3ALUH BOCTOYHOU I'Aa30BOH

the avenues of East gas program implementation, IPOrPaMMBl, Pa3paboTKaAX B CHEPE MEXAHUZUPOBAHHON TIOOBIYUH,
mechanized extraction developments, promotion O Pa3BUTHUH CEPBHUCA OYPOBOI'O OO60OPYAOBAHUS, (POPMHUPOBAHUNU
of drilling equipment, service market development, PBIHKA CEPBUCHBIX YCIYT M IPEAOCTABIEHUH UX IPEAIPHATHAM

offering services to O&G companies, cluster drilling  HedTEra30BOro KOMILIEKCA, KyCTOBOM OYPEHHUHU B YCIIOBHAX
in the conditions of East Siberia and development of ~ BocTouHO# CU6HPH, OCBOEHHH YITIEBOAOPOJHBIX 3a11ACOB B

hydrocarbon deposits in Irkustk region. HIpKyTCKOIt 06/1aCTU. BOCTOUHOCHUOUPCKUI PETUOH MAJIO U3YYEH

The East Siberia is poorly explored because of H3-3a JOCTATOYHO CYPOBBIX KITMMATHYECKUX YCIOBHUA U AepUITATA
harsh environment and lack of qualified personnel. KBaJIM(PHULIHMPOBAHHBIX MECTHBIX K4JDOB.

The second day featured seminars on the Bropo# ieHs TPOBOAUIICA B (POPMATE PA3AEIbHBIX
following themes: construction of exploratory and CEKLIMOHHBIX 34CEIAHUI, B XOZI€ KOTOPBIX YYa4CTHUKH KOHI'PECCA
production wells, geophysics and seismic surveys, OOCYK/IAJIN CJIEAYIONIHUE TEMBL: CTPOUTENBCTBO PA3BEJIOUYHBIX U
automatic control and mechanized extraction, 3KCIUIYaTAlIMOHHBIX CKBAKUH, I'€O(PU3NUKA U CEMCMOPA3BEIKA,
capital projects (infrastructure development, power  aBTOMATHU3AIIUs X MEXAHU3UPOBAHHAA 10ObIUA, KATUTATIBHOE
generation, pipelines) and transport infrastructure. CTPOHUTENBCTBO (OOYCTPOHCTBO, SHEPTETHUKA, TPYOOIIPOBO/LL),
Baker Hughes held a presentation seminar at the TPAHCIIOPTHAS HHPPACTPYKTYPa. B paMKaX KOHI'DECCA KOMITAHUA
congress. Baker Hughes nmpoBesa ceMUHap, MOCBAMIEHHBIN HOBBIM

The event was attended by over representatives TEXHOJIOTHSAM.
of the leading Russian and foreign production and Bcero B MeponpusiTUH MPUHSIIH yaacTHe 6omee 50
service companies, firms engaged in exploration NPEACTABUTENIEN BEAYIIUX POCCUHCKUX 1 3aPYOEKHBIX
and oilfield geophysics, well construction and KOMITAHHU, pa6OTAIOUUX B OOIACTU HEPTETA30100bIYU U
service, capital projects and energy supply. He(TEra30BOI'o CEPBUCA, '€OJIOTOPA3BEKU 1 IIPOMBICIIOBOM

reo(PU3UKH, CTPOUTENIBCTBA U PEMOHTA CKBAXKIH, KAIIUTAIBHOIO

NEW WELL EQUIPMENT CTPOMTENHCTBA U SHEPTOOBECTIEIEH UL
AND TECHNOLOGIES

Konstantin Kempf, head of well technologies HOBAA TEXHUKA N TEXHONOTNW AN CKBAXWUH
division at Rosneft’s department of drilling, well HavabHUK yIIPAaBIEHUA CKBA)KMHHBIX TEXHOJIOT U
technologies and supervising, told the participants JenaprameHTa OypeHUs, CKBAa)KMHHBIX TEXHOJIOTHHI U
about new promising technologies for well } CyIepBan3uHra Komnanuu «Pocued1e>» Koncrantua Kemnd }
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construction and reconstruction. A system of
new drilling and well completion adopted by
the company allows it raising the oil recovery
factor (ORF), overall drilling speed and improve
the performance quality. For instance, this year
they applied a new ORF improving technology.
The company used sidetracking, stations of
geotechnical studies and inflow control devices
and remote drilling monitoring. As a result it got
experience in running and locating equipment
in the producing stem. Besides, in order to
improve the quality of well construction and
reconstruction high technology cementing fleets
and swell packers were used. The quality of cross
spacers was improved by making offshoots. In
order to cut the terms of well construction and
reconstruction infill drilling from a mobile
unit was applied. The principal objective of
infill drilling is involvement of unexpended
deposits at old fields that are unavailable during
sidetracking. One of the advantages of drilling
from a mobile unit is an opportunity to use

the existing cluster sites. It cuts the time of the

preliminary job and doesn’t require additional
expenses for engineering, back filling and
arrangement of new clusters.

According to Konstantin Kemf, one of the
most advantageous methods is dimensional
geo-steering, which allows drilling horizontal
wells without pilot hole and provides for effective
location and harness of the well bore in the
productive horizon. In April 2008 Russia used
dimensional geo-steering (Periscope) to drill its
first horizontal well with ultra-long displacement
at the offshore field Odoptu. Due to the increased
effective span the additional daily production per
1 well has amounted to 80 tons.

Among the leading technologies Konstantin
Kempf named a controlled rotor system applied
for making designer wells. It increases the cutting
rate by 15-25% and substantially cuts the time of
borehole reaming before the landing. Diamond
bits of large diameter double the speed and cut
the drilling cycle by 2 days. The only constraint
here is high equipment cost.

TDS drilling units can improve the borehole
cleaning and bring downs the risks of tool
sticking.

Konstantin Kempf also presented an idea of
“drilling brain trust”. 5 corporative Rosneft’s
groups involved in well engineering and tracking
will merge into a single Corporative Engineering
Center on Well Construction and Reconstruction.
Its principal office will be located in Samara. The
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pacckasza y9aCTHUKAM KOHI'DECCA O HOBBIX U NEPCIEKTHBHBIX
TEXHOJIOTUAX JJI1 CTPOUTENBCTBA M PEKOHCTPYKIIUN CKBAXKHH.
ChopMUPOBAHHAS B KOMOAHUU CUCTEMA HOBBIX TEXHOJIOT' U
10 OYPEHMIO U 3aKAHYHUBAHUIO CKBAKUH ITO3BOJISIET YBEIUUUTD
ko3 puninenT ussnedeHns Hepru (KHMH), kommepueckue
CKOPOCTH, 4 TAKIKE YJIYUIIUTb KA4€CTBO PAbOT. B uacTHOCTH, B
3TOM rofy s nosbimenus KMH npuMeHsIoch 6ypeHue 0OKOBOT'O
TOPU3OHTAJIBHOI'O CTBOJIA CO CTAHIIUSAMU I'€OJIOTO-TEXHUYIECKUX
UCCIEJOBAHUN U YCTPOHUCTBAMU IO KOHTPOJIIO IIPUTOKA B CKBAXKUHY
(B p€3y/IbTATE OB IIOJTYYEH OIBIT IO CITYCKY U PA3MEIICHUIO
060pPYNOBAHUS B IPOAYKTUBHOM CTBOJIE), 4 TAKXKE YAAJICHHDBIN
MOHMTOPHHT 6ypeHus. KpoMe TOro, j1s1 COBEPIICHCTBOBAHUSA
Ka4eCTBA CTPOUTENBCTBA U PEKOHCTPYKIIMU CKBAXKHUH
UCIOJIb30BAIUCH BBICOKOTEXHOJIOTUYHBIE (PJIOTHI HIEMEHTHPOBAHUS
(METOOM CTPOUTENBCTBA GOKOBBIX CTBOJIOB ITOBBIIIAIOCH KAYECTBO
KPEIJIEHU) U pa30yXarouue makepsl. C LEIbI0 COKPAIIECHUS
CPOKOB paboT A1l CTPOUTENBCTBA M PEKOHCTPYKIIUHU PA/IA CKBAXKUH
OCYIIECTBIISJIOCH YIVIOTHAIONIEE 6YPEHUE C MOOMIBHON OYPOBOH
YCTAaHOBKU. OTMETUM, YTO OCHOBHOH LI€JIBIO YIIOTHAIOIIEI'O
OypEHUS SIBJISETCS BOBJICYEHUE HEBBIPAOOTAHHBIX 34I14COB HA
CTaPbIX MECTOPOXK/ECHUAX, HEJJOCTYITHBIX IIPU 34PE3KE OOKOBBIX
CTBOJIOB. [IpenmyImecTBOM 6ypeHUs C MOOWIBHON OYPOBOH
YCTAHOBKH SIBJISIETCS BO3MOXHOCTB PAOOTHI C CYIIECTBYIOIMINUX
KYCTOBBIX IIOIIA/IOK, YTO 3HAYHUTEIBHO COKPAIIAET
BpEMS OJIOTOBUTENBHBIX PA6OT U HE TPEOYET
JIOTIOJIHUTEJIBHBIX 3aTPAT HA IPOEKTUPOBAHUE, OTCHIIIKY
1 O6yCTPOUCTBO HOBBIX KyCTOB.

ITo muenuo Koncranruna Kemriga, o4eHb NepCrieKTUBHA
IPOCTPAHCTBEHHAA T€OHABUT A1, KOTOPAs IO3BOJIIET OYPUTH
TOPUBOHTAJIBHBIN yYACTOK CKBA’KUHBI O0€3 MUJIOTHOT'O CTBOJIA U
obecreynBaeT 3(PPHEKTUBHOE PACIIONOKEHNE U IPOBOJKY CTBOJIA

CKBaKHHBI B IIPOJyKTUBHOM I'OpU30HTE. B anipesie 2008 roga
BHEPBbIE B Poccry NpOGypeH TOPHU30OHTAIBHBIN YIaCTOK CKBA’KHUHBI
CO CBEPX/IIMHHBIM OTXO/JOM C [IOMOHIBIO IPOCTPAHCTBEHHON
reoHasuranuu (3OH/, Periscope) Ha MecTOpOXxAeHUN OfO0IITy-MOPE.
3a cueT yBenndyeHus 3(OEKTUBHOIM JIMHBI Y4ACTKA JOIIOTHUTEIBHAS
CyTOYHas O0ObIYa HE(PTH HA OJHY CKBAXUHY COCTaBUIA 8O TOHH.

ITOMHUMO 3TOrO, B YMCJIE BEAYIINX TEXHOJIOINU KOHCTaHTHUH
KeM1i Ha3BaJI pOTOPHYIO VIIPABJISAEMYIO CUCTEMY, IPUMEHSIOMTYIOCS
JUISL IPOBOAKY CKBAXKUH CJIOKHBIX ITpoduieit. [1pu atom
MEXAHUYECKAS CKOPOCTb OypEHMA YBETUYUBAECTCA Ha 15-25%, a
BpEMS Ha IPOPAOOTKY CTBOJIA IEPE, CITYCKOM KOJIOHHBI 3HAYUTEIBHO
COKpamaeTcs. biarogaps ske aJIMa3HbIM JOJIOTAM OOJIBIIOTO
JUAMETPA, CKOPOCTD YBEIMYUBAETCSA 60s1ee yeM Ha 50%, 4 IIUKIT
OypeHM KOHAYKTOPA COKPAIIAETCA HA IBOE CYTOK. EAMHCTBEHHBIM
CJIEPKUBAIONIUM (DAKTOPOM 3/1€CH SIBJISIETCS BBICOKASI CTOUMOCTD
060pPYAOBAHUSL.

VIIy4IIUTh OYUCTKY CTBOJIA CKBA’KUHBI 1 CHU3UTD PUCKU IPUXBATA
MHCTPYMEHTA BO3MOXKHO 33 CYET KOMIUIEKTALIUU OYPOBBIX YCTAHOBOK
CUCTEMOU BEPXHETO MPHUBO/A.

Koncrantun Kemig pacckasan v 06 ujiee co3jatb Ha 6a3e
KOMITAHHHU CBOETO POZA «<MO3TOBOY LIEHTP 6ypeHUst». Peub uzer



new structure will employ some 200 specialists
to collects and analyze well construction and
restoration information, hold a database on
design specifications and estimates, provide
engineering, technical and scientific support,
monitor troubles and hazards and do extension
services. The initiators aim the center to make
aworking document out of every document so
that it could be easily carried out.

MI SVAKO (Moscow) presented an interesting
idea at the congress. The head of

MI SVAKO’s technological service Sergey
Medentsev demonstrated new technologies
of preventing mud loss. The problem is very
typical of Western Siberia. It should be noted
that loss of mud and slurry is a hard to predict
and to mange in spite of many technologies,
methods and reagents meant to cope with
it. Ideally, lost-circulation control should be
automatic and prompt no stops in drilling. The
antidote should be simple and cheap. The

system should be environmentally friendly
and protect the collector from impurities. The
IM SVAKO’s representative thinks that one
of the most effective lost-circulation control
systems, corresponding to all the mentioned
requirements is Driplex. Its basic component
is microcrystal of mixed magnesium and
aluminum oxide, which instantaneously
produces solid thixotropic structure with
high gel strength rates, when the circulation
is stopped. Besides, Driplex provides for high
quality of well bore cleaning, minimal caving
and walls erosion, low level of impurities in the
collector. It also effectively prevents mud loss in
fractured horizons, produces external FC, has
high level of environmental security and thermal
repeatability. The success rate of the system is
about 80% with absorption intensity decreased
by 10-20 times.

Director of Ecobur Plus Raisa Kateeva
made a report about technical means for well
completion with better cementing quality. }

006 O6'bEAUHEHNH ATH KOPIOPATUBHBIX I'pymIl PocHedTH,
3aHUMAIOMUXCS IPOEKTHUPOBAHUEM U COIIPOBOXK/ICHUEM CKBAXKUH,
B €JUHBII KOPIIOPATUBHBII IIPOEKTHBIN LIEHTP I10 CTPOUTEILCTBY

U PEKOHCTPYKIIMU CKBA>KHH. Ero TOJIOBHOM O(PUC IIJTAHUPYETCS
pasmecTuTh B Camape. B paboTe HOBOH CTPYKTYPBI IPEIIONIATA€TCA
33JIEUCTBOBATh NOPsIKA 200 CIIEIUATHUCTOB, KOTOPbIE 6y T
3aHUMATBCS, B YACTHOCTH, COOPOM U AaHAJIU30M HH(POPMAITUU O
CTPOUTENIBCTBE U BOCCTAHOBJICHUU CKBAXKUH, CO3/IaHUEM 6A3bI
JIAHHBIX [TO IPOEKTHO-CMETHOM JOKYMEHTAIIUHU, IPOBEJJCHUEM
WHXXEHEPHO-TEXHOJIOTUYECKOI'O U HAYYHO-METOJUYECKOTIO
COIIPOBOXK/AECHH A, MOHUTOPHUHI'OM OCJIOKHEHUN U ABAPUL,
PaCIpOCTPaHEHUEM IEPEJOBOTO OIBITA. I10 3a/[yMKE MHUIIMATOPOB
TAKOM LHEHTP NPU3BAH CAEIATD KAXK/BIA IPOEKT IOUCTUHE PAO0OIUM
JIOKYMEHTOM, YTOOBI OH MOT OBITH C JIEFKOCTBIO PEATIN30BAH HA
MPAKTHUKE.

C MHTEPECHBIM NIPEAJIOKEHUEM B XOZIE KOHI'DECCA BBICTYITNIIA
KoMITaHud «OM-Art CBAKO» (MockBa). PykoBoguren
TEXHOJIOTUUYECKOH Ci1y>k0bI Cepreit MeIeHIIEB TPEACTABUI
Y4YaCTHHKAM KOHI'PECCA HOBBIE TEXHOJIOTUH 60OPBOBI C
HOIVIOIMIEHUSMU 6YPOBOT'O PACTBOPA. DTA IPOOJIEMA XAPAKTEPHA,

B YaCTHOCTY, 17151 BocTouHoM Cubrpu. CTOUT OTMETHUTD, UTO

HOIVIOMIEHUSI 6y POBBIX U

LIEMEHTHBIX PACTBOPOB ABJISIOTCS

TPYAHOIIPOIHO3UPYEMOM 1

IJIOXO PENIaeMor Ipo61eMont

B OTPAC/IN HA IPOTSKEHHUU

y2KE MHOT'HIX JIET, HECMOTPS

Ha KaXXyIIeecs Pa3HooOpa3ue
TEXHOJIOTUH, METO/IOB U PEATE€HTOB, PAa3PA0OTAHHBIX JIJIsI €€ PEIICHUSL.
B uzeane MTMKBUALNSA HOIVIOMEHUH JO/DKHA OCYIIECTBIIATHCS
4ABTOMATHUYECKH IPU HETPEPBIBHOM TPOOYpUBAHUN. COCTAB
CIPOTHUBOSIIUS> JOILKEH ObITh IPOCTBIM, 4 CTOUMOCTD — HU3KOM.
ITpu 3TOM JOJKHA O6ECIIEYUBATHCS SKOJIOTUUECKAsI OE30IACHOCTD
U 32IIUTA KOJUIEKTOPA OT 3ar pA3HEHNI. [T0 MHEHUIO IPECTABUTEIS
«®OM-A11 CBAKO», Ha CETOAHAIITHUN IEHb OAHOU U3 ITIEPEJOBBIX
CUCTEM OOPBOBI C HOIVIOMEHUEM 6YPOBBIX PACTBOPOB, OTBEYAIOIEH
BCEM BBIIIENIEPEUUCIEHHBIM TPEOOBAHUSM, IBJISACTCS «[IPUIIEKC»,
OCHOBHOM KOMIIOHEHT KOTOPOT'O — MUKPOCKOIMNUYECKUH KPHUCTAJLT
CMEMIAHHOI'O OKCH/IA MATHUS 1 AJIIOMUHUS, MTHOBEHHO OOPA3YIOM NI
MPOYHYIO THKCOTPOITHYIO CTPYKTYPY C BBICOKUMHU NTOKA3aTEISAMHU
CHC 11py OCTaHOBKE LUPKY/IALNU. KpoMe TOro, «/IpUIlIeKC»
06€ECIIEUNBAET BBICOKOE KAYECTBO OUYUCTKU CTBOJIA, MUHUMAJIbHbBIC
3PO3UI0 CTEHOK CKBAXKUHBI U BEPOSITHOCTb KABEPHOOOPA30BAHNS,
4 TAKXKE HU3KHUU YPOBEHB 3aIPA3HEHM S KOJIIEKTOPA, 3(P(PEKTUBHO
OPOTHUBOCTOUT NOTEPSM U HOIVIOMIEHUSAM PACTBOPA B TPEMUHOBATHIX
TOPU3OHTAX, 0OPA3YET «BHEIIHIOK» (DUIBTPALIMOHHYIO KOPKY,
MIMEET BBICOKYIO SKOJIOTUUYECKYIO 6E30ITACHOCTDb U XOPOLIYIO
TEPMOCTAOUIBHOCTD. CTENEHD YCIEMTHOCTU IPUMEHEHUS CUCTEMBL
COCTABJIAET OKOIO 80%, IIPU 3TOM MHTEHCUBHOCTD IOIVIONMEHU A
cHuxaetca B 10-20 pas. }
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Her presentation paid attention to hydrojet
reaming, technical resources for casing
hardware including standard set of steel positive
centralizer.

Hydrojet reaming implies high-pressure jets at
the bore bit during reaming operation. The jets
remove FC from the well walls and at the same
time clog up pores and rips in the damaged zone
of collector with mud solids excluding repeated
wall building. High-pressure jets destroy the
structure of gel mud within caverns and during
cementing they fully substitute the mud with
cement solution in 2 hours after reaming.

A patented complex technology is available
today, which includes KPS-230 device (bristle

type scratcher with the diameter of 230 mm)
installed between the bit and the casing.

The congress finished with a technological
workshop organized by Baker Hughes. The major
report of the Well Construction Section was
the speech of business development manager
of Baker Oil Tools Sergey Budlov dedicated
to completion and well service technologies.

The expert pointed out that the principal
problem of horizontal wells exploitation
prompting unbalanced reserves production

is early breakthrough of water and gas, early
coning, production of behind-the-casing flaws
(between the well wall and the filter). All these
factors can destroy the filter. The company uses
passive control and equalizers (fir-tree fastening)
to manage these problems. Such technologies
level the movement profile along the horizontal
well section. Sergey Budlov noted that packer
systems, equipment for flow control (irregular
circular valves, systems of landing nipples and
keepers, running and auxiliary tools), gas lift and
safety valves are used in such kind of operations.

The active control includes the co-called
“intellectual” well systems providing for real-time
distant monitoring of operational characteristics
(and respond to changes in parameters),
organize hydrodynamic, complete several items
in the well bore. @

Maria Ogneva, special correspondent of Coiled Tubing
Times in Irkutsk
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O TEXHUYECKUX CPEJCTBAX JJ1s1 3aKAHUYNBAHU S CKBAKHUH C
IOBBIIIEHUEM KA4€CTBA LIEMEHTUPOBAHU A KOJIOHH PACCKA3a/14
aupexrop OO0 «Dkobyp ITmoc» Panca Kareesa. B ceoeM
JIOKJIAJI€ OHA 3aTPOHYJ/IA BOIIPOCHI PA3Pa00OTKU U NCIIOIb30BAHUS
TUAPOCTPYHHOI'O CIIOCOOA TPOPAOOTKU CTBOJIA IIEPE]] KPEILICHUEM
CKBaKHH, UCIIOJIb30BAHUS TEXHUYECKUX CPEJCTB JJIs HAPY>KHOM
OCHACTKH OOCAAHBIX KOJIOHH, 4 UMEHHO HOPMAJIBHOI'O psijia
JKECTKHUX LIEHTPATOPOB, U3TOTABIUBAEMBIX U3 CTAJIM METOJJOM
JINTBSL.

CyTb rUpOCTPYHHOro criocoba npopaborku (I'CIT)
3aKJII0494€TCA B (POPMUPOBAHUU HA IOJIOTE B IIPOLIECCE
OPOPaOOTKU CTBOJIA BEICOKOHATIOPHBIX CTPYH, HANIPABIECHHBIX
HA CTEHKU CKBAXXUHBI, JAIAIONUX (PUIBTPALMOHHYIO KOPKY
C €€ CTEHOK U OJJHOBPEMEHHO 33aKYIIOPHUBAIOINX IIOPBL U
TPEMUHEBI KOJIJIEKTOPA TBEPABIMU YACTULIAMU 6y POBOI'O

pacTBOpPA B IIPUCKBA’KUHHOU 30HE, UTO UCKJ/IIOYACT
IIOBTOPHOE (pOPMUPOBAHNE KOPKU. B MHTEpBAsIE

KaB€PH BbICOKOHAIIOPHLIE CTPYU PA3PYLIAIOT CTPYKTYPY
3arymieHHOI'o 6YPOBOr'O PACTBOPA M IPU HEMEHTHPOBAHUHN
KOJIOHHBI, HE IIO3JHEE YEM Y€PE3 ABOE CYTOK I10CIIE
IPOPabOTKHU, OOECTIEYUBAIOT OOJIEE NTOJIHOE 3AMEIICHUE
OypPOBOrO PaCTBOPA LIEMEHTHBIM.

B HacTos1I€ee BpeMs pa3paboTaHa KOMILIEKCHAS
TEXHOJIOT' U, XaPAKTEPUBYIOMIASCS BKIIOUEHUEM B
KOMIIOHOBKY HHU34 OYPHJIBHOHN KOJIOHHBI MEX/TY 1OJIOTOM
1 KOJIOHHOM ycTporcTsa Tuiia KITC-230 (kaHaTHO-
IIPOBOJIOYHBIN CKPEOOK C JUAMETPOM IO CKpEOKAM

230 MM), 3aIUIIEHHOTO NATEHTOM.

3aKJIIOYUTETBHBIM MEPOIPUATHEM KOHI'PECCA IBUJICS
TEXHOJIOTUYECKNUH CEMUHAP, OPrAaHU30BAHHBIN KOMITaHUET Baker
Hughes. OgHuM 13 BEAYIIUX JOKJIAJOB CEKLINU «CTPOUTEIBCTBO
CKBaKHH» CTAJIO BBICTYIIJIECHUE MEHE/IXKEPA IO PA3BUTHIO OU3HECA
«berikep Ot Tyns» Cepres bya1osa, NOCBAMEHHOE TEXHOIOTUAM
3aKAHYUBAHUSA U PEMOHTA CKBAXKHUH. DKCIIEPT OTMETUIL, UTO
OCHOBHBIMHU IIPOOGIEMAMU NPHU IKCILIYATALIUN TOPHU3OHTATIBHBIX
CKBaXHH, KOTOPbIE IPUBOJAT K HEPABHOMEPHOM BBIPAO6OTKE
34MACOB, IBJISIOTCA PAHHUU NPOPBIB BOJBI UJINU I'd34, PAHHEE
KOHYCOOOPA30BAHHUE, 4 TAKKE OOPAZOBAHUE 3AKOJTOHHBIX
MEPETOKOB (MEXY CTEHKOM CKBAXKUHBI U (DUJIBTPOM, UYTO MOXKET
MPUBECTH JA’KE K PA3PYIIEHUIO CAMOTO (PUILTPA). [J15 pEeLICHUA
HOJO6HBIX TPOOIEM B KOMIAHUHU IIPUMEHSETCS TAK HA3bIBAEMBII
NACCUBHBIN KOHTPOJIb C IIOMONIBIO 9KBAIAN3€epa (KPETJIEHUE
XBOCTOBHK). P€ub HJIET O TEXHOJIOTUAX BEIPABHUBAHUA NIPOMUIIA
IIPUTOKA 110 JVIMHE F'OPU3OHTAIBHON CEKLIMU CKBAXXUHBL Cepreit
Bya/10B OTMETUIL, UTO JJI1 TAKOU PabOThl IPUMEHSIOTCS, B
YACTHOCTH, HAKEPHBIE CUCTEMBI, OOOPYIOBAHUE /1151 YIIPABICHU
MIPUTOKOM (HETACTOMEPHBIE IIUPKYJISIPHBIEC KJIAIAHBIL, CUCTEMEI
IIOCAJOYHBIX HUIIIIEJICH U 3AMKOB, CIIMCKOBOM U BCIIOMOI'ATE/IbHBII
UHCTPYMEHTBI), Ta3TUPT, KIAIAHBI-OTCEKATEIH.

K aKkTUBHOMY KOHTPOJIIO OTHOCATCS TAK HA3bIBAEMBIE
WHTEJUIEKTYaIbHBIE CKBAKMHHBIE CUCTEMBI, KOTOPBIE TO3BOISAIOT
OPOBOAUTD JUCTAHITUOHHBIN MOHUTOPHUHT PAOOYUX IAPAMETPOB
CKBaKHHBI B PEKHUME PEATIBHOT'O BDEMEHH (U, KAK PE3Y/IBTAT, —
pearupoBaThb HA BCE U3MEHEHU I1I0KA34TEJIEN), OPIAHU30BbIBATD
TUAPOJUHAMUYECKUE UCCIIENOBAHNSA, 3AKAHUHUBATh CKBAXKUHBI «Ha
HECKOJIBKO OO'bEKTOB» B OJJHOM CTBOJIE. ©®

Mapusa OrHeBa, ClIeIHAIBHBIM KOPPECIIOHAECHT <BpeMeHH KOITIOOHHTA>
B IpKyTCKe



PEIrMOHBI

FILTRATION FLOW TRACING

Efficiency of further development of oil deposits
and the choice of stimulation methods in order
to achieve oil recovery enhancement is highly
dependent on information fidelity about formation
reservoir properties. It is filtration flow tracing that
gives the most reliable information about the current
state of oil reservoir development.

This method enables to determine real speed and
direction of injected water, reservoir characteristics
in conditions of natural occurrence, flow distribution
between reservoirs and between separate wells,
as well as sources of water encroachment,
hydrodynamic connection of wells, inhomogeneity
of deposits, efficiency of oil displacement process,
current state of the reservoir, etc. [1-3]. The main
advantage of this method is the opportunity to
define a number of geological and physical reservoir
characteristics directly in the reservoir conditions
with the coverage of a considerable volume of
geological material and also a differentiated
presentation of the reservoir structure in the
interwell space.

Filtration flow tracing lies in the injection of
indicator solutions to the injection wells together
with the injected water, drawing of samples from
the neighboring production wells on a periodic
predetermined base, determining presence and
concentration of indicators in the samples of
selected water. Chemical elements, salts of chemical
compounds, colouring agents, stable radicals,
isotopes, food products and their waste are used as
indicators. Poly-indicator methods are applied to
evaluate the influence of the neighboring injection
wells on the same production wells: solutions of
different indicators are pumped into the neighboring
injection wells. Tracing results analysis is carried
out with the help of a software system, developed
by BelNIPIneft according to the calculation model
described by EV.Sokolovsky et al. [1].

For a number of years BelNIPIneft has been caring
out research on filtration flow tracing not only in the
fields of the Republic of Belarus, but also in Western
Siberia and the Komi Republic. During these years

4

BELORUSNEFT:
RESERVOIR TAMING

BEJIOPYCHE®Th:
YKPOIIIEHUE SAJIE2KEN

Nikolay KARTASH, BelNIPIneft
Huxkonait KAPTAIIL, BextHUIIUHedTH

TPACCUPOBAHWUE ®UJTIBTPALNOHHBIX MOTOKOB
DPPEKTUBHOCTD IOPA3PAOOTKH HEPTIHBIX 3AJICKEN U
BBIOOP METOJIOB BO3JICUCTBUS HA HUX C LIE/IBIO YBEJIUYCHUS
HE(PTEOTAAYN CYIIECTBEHHBIM OOPA30M 3ABUCAT OT
JIOCTOBEPHOCTU UH(POPMALIUU 06 UX (DHIIBTPAIJUOHHO-
€MKOCTHBIX CBOMCTBaX. Hanboee JOCTOBEPHYIO
UH(POPMALIHIO O TEKYIIEM COCTOSSHUN PA3PAOOTKHU 3aJICKEN
JIA€T TPACCUPOBAHUE (PUIBTPALIMOHHBIX IIOTOKOB.
DTOT METOJ NO3BOJISIET ONPEAETUTh UCTUHHYIO CKOPOCTD
U HATIPABJIEHUE JIBUKEHH I HATHETAEMOM B 34JI€3Kb BOJH,
KOJJIEKTOPCKHE CBOVICTBA IJIACTOB B YCJIOBUAX €CTECTBEHHOTO
3aJIETAHUS, PACIIPEJEIEHHUE IOTOKOB IO IIIACTAM U MEKY
OTJEbHBIMU CKBAXKUHAMU, 4 TAKXKE UCTOYHUKU OOBOAHEHUS,
I'UJIPOAMHAMHYECKYIO CBA3b CKBAXKMH, HEOJHOPOJHOCTD
OTJIOKEHUH, 3(PHEKTUBHOCTB IMPOIECCA BBITECHECHU ST
He(TH, TEKYIIEE COCTOSIHHUE 3AJIEKU U T.1. [1-3]. OCHOBHOE
MIPEUMYIIECTBO 3TOI'O METO/1A 3AKJIIOYAETCS B [IOIYUYEHUH PAJIA
re0JIOrO-(PU3NUECKUX TAPAMETPOB IIACTA HEMTOCPEACTBEHHO
B IVTACTOBBIX YCJIOBUAX C OXBATOM OOJIBIINX OO'BEMOB
TFOPHBIX ITOPO/I, 4 TAKXKE AUDHEPEHITUPOBAHHON KAPTHUHBI
CTPOEHMUS 3AJIEKH U BLITECHEHUS HE(DTU B MEKCKBAXKMHHOM
IIPOCTPAHCTBE.
TpaccupoBaHuE (PUIBTPAITUOHHBIX IOTOKOB 3aKII0YAETCS
B 3AK4YKE PACTBOPOB UH/IUKATOPOB B HATHETATE/IbHbIC
CKBAaKHMHbBI BMECTE C HATHETAEMOI BOZIOH, OT6OpE MPOH
JKHJIKOCTH 1O OKPYKAIOIMIUM JOOBIBAIOII UM CKBAKMHAM
C 33/TAaHHOH TEPHUOJINYHOCTBIO, ONIPEJICJIEHUU B TPOOAX
OTOUPAEMOUN KUJIKOCTH HATUYUS U KOHLICHTPAIIUH
WH/IMKATOPOB. B KaueCTBE MHUKATOPOB UCHOIB3YIOTCS
XHUMHUYECKUE TIEMEHTBI, COJIU XUMUYECKUX COETUHEHN,
KPACUTENH, CTAOWIBHbBIC PAJJUKAJIBL, U30TOIIBL, TUIEBLIE
MPOAYKTHI U UX OTXOABL IJ151 OLIEHKU BIUSHUA COCEAHUX
HATHETATEJIbHBIX CKBAXXUH HA OJJHU U TE K€ JOOBIBAIOIINE
CKBAXKUHBI BBITTOJIHAIOTCS IOJTUUHANKATOPHBIE METO/bI —
B COCEZJTHNE HATHETATEIBHBIE CKBA’KHMHBI 3AKA4HUBAIOT
PACTBOPBI PA3/IMYHBIX HHUKATOPOB. AHAJIN3 PE3YJIBTATOB
TPACCUPOBAHUS IPOBOJUTCS C UCIIOIb30BAHUEM
[IPOTrPAMMHOI'O KOMILJIEKCA, pa3dpadboTanHoro betHUIIMHeDTH
I10 PACYETHOM CXeMe, OITUCAHHOM D.B. COKONOBCKUM U /1. [1].
BbenHUITHHeMTD B TEYEHUE PAJIA JIET 3aHUMAETCA pA00OTaMU
IO TPACCUPOBAHUIO (DHUIBTPALTUOHHBIX IIOTOKOB KaK
MeCTOpOXAeHUN Pecriybnuku benapycs, Tak 1 3amagHoun
Cubupy, Pecnybnuku Komu. 32 3TH rofibl HAKOILIEH
OOJIBIION HAYYHO-TIPAKTUYECKHUH OIBIT IPUMEHEHN A }

Ne4 (026), November/Hos6ps 2008 53



regions

broad research and practice experience has been
gained in applying such indicators as fluorescein,
ammonium nitrate (nitre), carbamide (urea),
thiourea, ammonium thiocyanate, etc. Scientists of
the institute are constantly looking for new indicators
and are developing new methods of their application
in various geological and physical environments.

In particular, a new filtration flow tracing method,
which is based on introduction of a tracer fluid into
the flow-deflecting compound, is being worked out
at present.

PRODUCTION ENHANCEMENT (PE)
BelNIPIneft personnel is constantly carrying out
research on upgrading the existing technologies and
compositions aimed at production enhancement and

are developing new ones in the following direction:

- regularity efficiency evaluation of carrying out
actions on reservoir conformance;

+ development and implementation of wide-
covering target exposure technologies based on
hydrodynamic exposure on the reservoir by means
of injecting flow-deflecting compositions both
through injection wells and idle producing wells;

« development and implementation of a PE aggregate
technology based on filtration flow redistribution
and additional washing of unrecovered oil as
a result of flow-deflecting and oil-washing
components exposure;

« development, adaptation and implementation
to commercial operation new structures and
compositions of chemical reagents.

At present all programs on PE include two
compulsory stages: pre-operational and post-
operational tracing. Pre-operational tracing on
PE enables to make a well-grounded choice of
the exposed targets, kinds and volumes of flow-
deflecting compounds. Post-operational tracing on
PE gives an opportunity to evaluate the degree and
effectiveness of the exposure on the reservoir, and, if
required, to give reasons for repeated implementation
of operations aimed at PE. Efficiency of the latter is
proved by the experience in the subsalt reservoir
of the Vishanskoye field, intersalt reservoir of the
Rechitskoye field and a number of other fields in
Belarus.

Analysis of PE operations carried out on the
Vishanskoye field [4] has shown that maximum
efficiency is observed when periodicity of these
operations is less than 1 year. On this site practical
field operations were carried out in four stages,
each including tracing, injection of flow-deflecting
reagents, repeated tracing. As a result, total effect by
January,1,2008 was 26,824 tonnes of oil, with the
returns of investment more than 400 per cent.

BelNIPIneft specialists have worked out the
“Advanced Program for Production Enhancement
of RUP PO Belorusneft fields, using physicochemical
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TAKUX UHJUKATOPOB, KaK (DIIIOOPECLIENH, HUTPAT AMMOHU S
(cenuTpsl), Kapo6amMu (MOYEBUHA), THOMOYEBHHA, DOJAHU]
AMMOHHUA U T.21. [TOCTOAHHO UIET HONUCK HOBBIX MHANUKATOPOB
U METOJUK UX IIPUMEHEHUSA 111 PA3/IMYHBIX I'€0JI0IO-
(PUBNUECKUX YCIIOBUM, B YACTHOCTH, UJET Pa3padOTKa
HOBOI'O METO/IA TPACCUPOBAHUS (PHUIBTPALTUOHHBIX IIOTOKOB,
OCHOBAaHHOI'O HA BBEICHUY MEYCHOU XKUJKOCTU B COCTAB
IIOTOKOOTKJIOHAIOIEN KOMIIO3ULIUHU.

MNOBbIWEHNE HEDTEOTAAYN MNIACTOB
B benHUTTNHeMTh HOCTOSHHO BEAYTCS PA6OTHI IO

COBEPIIEHCTBOBAHUIO CYIIECTBYIOMIUX U IIOUCKY HOBBIX

TEXHOJIOTHH U KOMIIO3UITUH /171 ITIOBBIIIEHUS HEPTEOTAAYN

r1acToB (ITHIT) no ciepyommum HalIpaBaICHUAM:

* OLIEHKA 3(P(PEKTUBHOCTHU PETYIAPHOCTU IIPOBEACHUA
MEPOIIPUATHH 10 YBEJIMYEHUIO OXBATA IIJIACTOB
33aBOJHEHUEM,

* Pa3pabOTKa ¥ BHEAPEHUE TEXHOJIOTUU MU POKOOXBATHOI'O
BO3JIEUCTBUSI HA OO'BEKT, OCHOBAHHBIX Ha
TUAPOIANHAMUYECKOM BO3ACHCTBUU HA 3JIEXKD I1yTEM
334KA4YKHU [IOTOKOOTKJIOHSAIOINX COCTABOB KAK Yepe3
HATHETATENbHBIC, TAK U CUCTEMY IIPOCTANBAIOIINX
IOOBIBAIOIINX CKBAXKUH;

¢ pa3paboTKa U BHEJAPEHUE KOMIUICKCHOM TexHooruu ITHIT,
6a3UPYIOHIENCS HA IEPEPACTIPEACICHUN (DUIIBTPAIMOHHBIX
IIOTOKOB 1 JJOOTMBIBE OCTATOYHOU HE(PTU B PEIYIIBTATE
BO3JCHCTBHA HA 34JIEKDb [IOTOKOOTKJIOHAIOMUMUY 1
HE(PTEOTMBIBAIONIUMU COCTABJIAIOMNMUY,

* Pa3pabOTKa, AAANTALNA U BHEIPEHHE B IIPOMBIIIIEHHYIO
3KCILIYATALHIO HOBBIX COCTABOB ¥ KOMITO3UIIUI
XHUMPEATECHTOB.

B macrosamee Bpems Bce nporpammel 110 ITHIT BKIouaror
JIBa OOSI32TE/IbHBIX ITANA — TPACCUPOBAHUE JJO U IIOCJIE
pa6oT. TpaccupoBanue nepej paboramu no ITHIT no3sossier
OCYIIECTBIIATh OOOCHOBAHHBIIN BEIGOP OOBEKTOB BO3ACHCTBUS,
BUJIOB U OO'BEMOB ITOTOKOOTKJIOHSIOINX COCTABOB.
Tpaccuposanue nocie pador 1o ITHIT 1aeT BO3BMOXKHOCTh
OLICHUTD CTEIEHDb U 3(P(PEKTUBHOCTD BO3ACHCTBHA HA 33JICXKD,
4 TAKXKE IIPU HEOOXOMMOCTHU APIr'yMEHTHUPOBATH IOBTOPHOE
nposejenue MeponpuaTui no ITHIT. D @eKTuBHOCTD
MOCJIETHUX NOATBEPK/IACTCS ONBITOM PAOOT B HOICOIEBO
3aJIeKU BUIIAHCKOI'O MECTOPOXKAECHU A, MEKCOJIEBOU
Peyn1koro 1 no paay Apyrux MECTOPOXKIEHUIN PecriyOnuKku
Bemapycs.

BeInonHeHHBIN aHAIU3 paboT 1o ITHIT Ha BummaHnckom
MECTOPOXKIECHUU [4] ITIOKA3aJI, YTO MAKCUMAJIbHAS
3(PPEKTUBHOCTD HAOMIOAAETCS IPU IEPUOJUIHOCTH
MPOBEJICHUS 3TUX PAOOT HE MEHEE OAHOTO rofa. Ha fannom
MECTOPOXKIAEHUU ONBITHO-IIPOMBICJIOBBIE pa60THL (OITP)

IO MOBBIIMIEHUIO HE(PTEOTAAUH IPOBEIECHDI B UETHIPE ITAIA,

KaK/IbIH 13 KOTOPBIX BKJIIOYAJ B €6 TPACCHPOBAHUE, 3AKAUKY

IIOTOKOOTKJIOHAIOIUX PEAr€HTOB, IOBTOPHOE TPACCUPOBAHUE.

B pesynbrare NPOBEIEHHBIX PAOOT CYMMApPHBIN 3(D(PEKT MO

cocrosauio Ha 1.01.2008 goctur 26 824 T HEPTH, OKYITAEMOCTb

3aTpar IPH 3TOM cocTaBuia 6onee 400%.

B benHUITNHe)TH pa3dpadboTrana JlepCeKTUBHAS
MIPOrpaMMa HOBBIMIEHUS HEPTEOTAAUU IIACTOB
mectopoxaeHn PYIT (10 «benopycHedTh» C IPUMEHEHUEM
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Incremental oil production in the year of implementation, th. tonnes

Zlononnumenstas 000bida Heghmit 6 200 EHEOPEHUS, MbLC. 1.

Number of rig-ups, units
Konuuwecmeo ckeancuro-oneparuil, um

Specific incremental oil production in the bulk of well workover opeartions, per cent
Yoenvrasn oononnumensras 006biua 6 oousem ooseme pabom no KPC, %

Figure 1 — Time bistory of PE operation
characteristics forthe period from 2004
10 2008 (as of July, 1, 2008)

Pucynox 1 - Junamuxa usmeHenus
noxasameaneii paoom no IIHII 3a nepuod
€ 2004 no 2008 200 (1o cocmoanuto Ha
01.07.2008)

and microbiological methods, for 2007-2015”,
which anticipates systematical carrying out of such
activities. The activities are at the stage of laboratory
research.

During development of fields with several rows
of production wells formation of filtration system
takes place, which is determined by the zone of low
reservoir pressure (depression cone). The negative
factor in this situation is that further rows of wells are
being watered out after the first row wells are excluded
from development. In this case operations, aimed
at injecting flow-deflecting reagents only through
injection wells and carried out in order to gain
conformance control and, consequently, production
enhancement, do not always prove to be effective.

Wide-covering exposure technology has been
introduced in order to improve operational efficiency.
Its essence is the following: flow-deflecting reagents
get into the pay zone not only through injection
wells, but also through inspection idle production
(intermediate) wells. Spaciotemporal reservoir system
of flow-deflecting reagents injection is designed so
(particularly with the help of hydrodynamic computer
models) that several stream redistribution frontiers
from fully-washed, highly porous interlayers to less
washed more oil-saturated ones could be created on
the ways of oil filtration.

It should be also noted that all wide-covering
reservoir exposure operations are preceded by
filtration flow tracing through idle production wells,
and in some cases — through injection wells.

For the sake of testing and developing separate
stages of wide-covering reservoir exposure technology
and also working out optimal systems of PE for
various conditions of oil reservoirs development,
practical field operations were carried out in four sites
(semiluksky reservoir of Zolotukhinskoye field, subsalt
reservoir of Vishanskoye field, voronezsky reservoir
of the eastern block of Tishkovskoye field, eletsko-
zadonsky reservoir of the third block of Beresinskoye
field) in 2007.

2005 20086 2007 2008

(PUBHKO-XUMHUUYECKHUX ¥ MUKPOOHOJIOTMUYECKHX METOJJOB Ha
2007-2015 rr», mpegycMaTpUuBaIonas CACTEMHOE IIPOBEJECHUE
JIAHHBIX MEPONPUATUN. PA6OTHI — B CTaAUM TAOOPATOPHBIX
HCCAEOBAHUII,

B npornecce pa3padoTKH MECTOPOXKAECHUN C HECKOJIBKUMU
CTATUBAIOIINMU PAAAMU JOOBIBAIOIINX CKBAKUH
dpopmupyeTcs (PUIBTPALTUOHHAA CUCTEMA, OOYCIOBICHHAS
30HOU NOHMKEHHOT'O IJIACTOBOI'O JABJIEHUA (BOPOHKA
Jleripeccun). HeraTuBHBIM (PAKTOPOM B IAHHOM CJIy4ae
SIBJISIETCS TO, YTO IIOCJIE BBIOBITUS CKBAKMH IIEPBOT'O PAJ1A U3
Pa3paboTKu 1O CHOPMUPOBAHHOU CUCTEME (DHIIBTPATUOHHBIX
MOTOKOB OOBOJHSIOTCS NOCJIEAYIOMME PAABL B TakoH
CUTYALIUU MEPONPHUATUSA MO 3AKAYKE TOTOKOOTKJIOHAIOMNX
PEAreHTOB TOIBKO YE€PE3 HATHETATE/IbHBIEC CKBAXKUHEL,
MIPOBOIMMBIE 1711 BBIPABHUBAHUS IPOMUIIS IPUEMUCTOCTH U
B UTOI'€ HOBBIIIECHUS HE(PTEOTAAUH INIACTOB, OKA3bIBAIOTCS HE
BCEI/IA JOCTATOYHO 3(P(PEKTUBHBIMH.

C 11€J1bI0 NOBBIIEHU S A(PHEKTUBHOCTH PAOOT pa3paboTaHa
Y BHEIPSAETCA TEXHOJIOTUS U POKOOXBATHOI'O BO3ICUCTBH,
3AKJIIOYAIOIIASICA B TOM, YTO HOTOKOOTKJIOHSIOIIAE
PEAreHTHI IOCTYAIOT B IPOAYKTUBHBIN IIACT HE TOJIBKO
4epe3 HATHETATE/IbHBIE, HO U YEPE3 KOHTPOJIBHBIE,
06€371eCTBYIOIHE JOOBIBAIOIINE (IIPOMEXKYTOUHBIE)
CKBAXUHBL [IpOCTPAHCTBEHHO-BPEMEHHAA CUCTEMA
MO/Ia4YH B IUIACT NOTOKOOTKJIOHSIOIINUX PEATEHTOB
IPOEKTUPYETCS TAKUM OOPA30OM (B TOM YHCJIE C TIOMOIIIBIO
TUJPOIUHAMUYECKUX KOMIIBIOTEPHBIX MOJICTICH), UTOOBI
HA OYTAX (PUIBTPALIMU HEPTU U BOJIBI CO34ATh HECKOIBKO
pyoexe nepepacpeiesICHUS IOTOKOB U3 IMTOJTHONPOMBITBIX,
BBICOKOIIPOHMITAEMBIX IIPOCJIOEB B MEHEE IIPOMBITHIE, HOJIEE
HE(MTEHACHIIEHHBIE IPOCJION.

HeobX0ANMO TAKKE OTMETHUTD, YTO BCE PAOOTHI 1O
U POKOOXBATHOMY BO3/JIEHCTBUIO HA 3AJIEXKb IPEABAPAIOTCS
TPACCUPOBAHUEM (DUIBTPALIMOHHBIX IIOTOKOB Y€pPE3
IPOCTAUBAIONIHNE JOOBIBAIOIINE CKBAKUHBI U B PAJIE CTyYAEB —
HATHETATEIbHBIE.

J17151 oTpO6OBAHUSA U OTPAOOTKU OTIEIBHBIX 3JIEMEHTOB
TEXHOJIOTUH MU POKOOXBATHOI'O BO3/ICHCTBHUS HA 3AJIEXKD, 4
TAKKE BBIPAOOTKU ONITUMAIBHOI cucTeMbl ITHIT 17151 pa3HbIX
YCJIOBHH Pa3paboTKu 3anexei HedTy, B 2007 rogy Obu1u
MPOBEAECHBI OITBITHO-IIPOMBICIOBBIE PAOOTHI HA UETBIPEX
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Implementation of this technology resulted in
increase of coverage of these reservoirs by forcing-
out horizontally and vertically, involvement into
development of additional zones and oil-saturated
thickness, which were earlier not exposed. In the
future it will help to achieve maximum possible
oil recovery factor and to improve technical
and economic characteristics of the reservoir
development. Success of the conducted activities
made it possible to continue activities on mastering
this technology in 2008 in accordance with the
approved program aimed at wide-covering exposure
to the pay-zone in order to achieve PE.

Conventional PE technologies ensure only coverage
coefficient increase and are based on redistribution
of filtration flows in the course of reservoir flooding,
resulting in the situation when stagnant (relatively
low-porous) oil-saturated zones are included in the
development. Still, the problem of displacement
of capillary —held and filmed oil, contained in the
porous medium, remains unsolved.

In order to tackle this problem BelNIPIneft
specialists have developed a complex technology of
formation stimulation which consists in injection of
flow-deflecting and oil-washing compositions into
the injection wells. Practical and field operations on
mastering of the complex technology on the basis
of polyacrylamide gels and surface-active substance
“Don-96” are scheduled in the third quarter of the
current year.

In the period from 1983 to 2006 while conducting
operations aimed at production enhancement the
following substances were used as residuum-and-gel-
processing reagents [5]: caustic soda, ash of soda, gel
composition, simusan, suspension BMZ wastage, SPS,
soluble glass, hydrolyzed polyacrylonitrile, renivol,
lingopol, OVP-1, polyacrylamide (PAA), etc. The main
principle of operation of majority of them involves
the fact that in the course of interaction of solutions
and compositions of chemical reagents with ions
Ca*+ and Mg?+, concentration of which in oil-field
water is up to 70-80 g/, residuum and gels are formed
which reduce permeability of highly porous channels
to a considerable extent.

During 2006-2007 practical and field tests of
flow-deflecting compositions (for PE) on the basis of
diluted water solutions “OVP-1” and natrium soluble
glass (Na,0+mSiO,), and also “OVP-1” and ash of soda
(Na,CO,) were carried out at six reservoirs. Operations
at zadonsky reservoir (forth bench) proved to be the
most successful, resulting in more than 2.8 th. tonnes
of incremental ultimate recovery [6].

Lately composition of chemical reagents
(polymer-polymer, organic-mineral, compounded
polymer compositions, etc.) has been one of the
major directions in improvement, development
and implementation of new compounds, which
enables to create solutions and plugging materials
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3aJIe’Kax (CEMUITYKCKOM 30I0TYXUHCKOTO, ITIOJCONEBOMU
BHIITAHCKOTO, BOPOHEKCKOI BOCTOUYHOI'O OJI0KA THIIKOBCKOTO,
€JIEIIKO-33/TI0HCKOI I1T 6510Ka BEPE3NHCKOrO MECTOPOXKICHUI).

Pe3ynbratoM BHEAPEHUS JAHHOM TEXHOJIOTUU ABUJIOCH
YBEJIMUCHUE OXBATA 3TUX 3AJICXKEN BEITECHEHHEM I10 IUIOIAAN
U pa3pesy, BOBICYEHUE B PA3PAOOTKY JONOTHUTEIbHBIX
Y44CTKOB M HE(PTEHACHIIIECHHBIX MOIITHOCTE, paHee He
OXBAYEHHBIX BO3ACUCTBUEM, YTO ITO3BOJIHT B IAJIbHCHIIIEM
JIOOUTHCSI MAKCHMAIBHO BO3MOXHOTI'O KO3 (PULIEHTA
U3BJICYCHU HEPTU U YIYUIIEHUA TEXHUKO-3KOHOMHUYECKUX
oKazaTesel pa3padoTKU 3aIE€KEH. YCIIENTHOCTh
MPOBEJICHHBIX PA0OT MO3BOJINUIA TPOJIOJLKUTH B 2008
rojly paboThI IO OTPAOOTKE JAHHOI TEXHOJIOTUH B
COOTBETCTBUU C YTBEPKACHHON IIPOI'PAMMOLM 10 BHEAPEHUIO
MU POKOOXBATHOI'O BO3ACHCTBHUA HA IPOAYKTUBHBIH IJIACT C
nenbio ITHIT.

TpaguIIMIOHHO NPUMEHSsIEMbIC TeXHOIOruu ITHIT
06€ECNIEYNBAIOT YBEIIMUEHUE TOIBKO KOA(P(PUITNEHTA OXBATA
U OCHOBAHBI HA IEPEPACIPEIEIEHUN (DHUIBTPALTUOHHBIX
IIOTOKOB B IIPOLIECCE 3aBOAHEHUA IVIACTA, B PE3YJILTATE YETO
B pa3pabOTKy BKJIIOUAIOTCS 3ACTOHHBIE (OTHOCUTEIBHO
HU3KOIIPOHUILIAEMBIE) HE(PTEHACHIIEHHbBIE 30HBI, HO IIPU 3TOM
OCTAE€TCSI HEPEMIEHHOM TPO6JI€MA BEITECHEHUS KAITUJUISIPHO
VAECPKUBAEMOH U IVIEHOYHOM HE(PTEH, COAECPIKAIINXCS B
IOPHUCTOI CpEJIE.

J1J151 pemmeHuns 3TOU NPOOIEMBI CIIELTUATIUCTAMU
BbenHUTTWHeDTh NPEAIOKEHA KOMIIEKCHAS TEXHOIOT U
BO3JCHUCTBUA HA IUIACT, 3AKJIIOYAIONIAACA B 3AKAYKE B
HATHETATEIbHBIE CKBA’KUHDBI [IOTOKOOTKJIOHAIOIUX U
HEPTEOTMBIBAIONNX KOMIIO3UITUU. ONIBITHO-TIPOMBICIIOBBIC
PabOoThI IO OTPAOOTKE KOMIIEKCHOMH TEXHOJIOTUH HA OCHOBE
[OJIMAKPUIAMU/THBIX resieit u [TAB «[JoH-96» pOBE/ICHBI B
TPETHEM KBAPTAJIE TEKYILETO I'OAA.

3a iepuof ¢ 1983 o 2006 roj mpu mpoBEICHUN PA6OT
IO MOBBIIMIEHUIO HE(PTEOTAAUH IIACTOB B KAYECTBE OCAJIKO-
ree06pas3yoIUX PEAreHTOB IPUMEHSINCH [5]: KAYyCTUYECKAs
CO/1a, KAJIbLIMHUPOBAHHAS COJ4, I'€/IbCOCTAB, CHMYCaH,
orxozbl 3Myabcuu BM3, CIIC, )KHUIKO€E CTEKIIO, 'UIIAH,
penusou, turunonosn, OBII-1, nonuakpunamug (ITAA) u gp.
OCHOBHOU NPUHIIN ACHCTBHS OOIBITUHCTBA U3 HUX CBSI3aH
C TEM, YTO IIPU B3AUMOJENUCTBHUH PACTBOPOB U KOMITO3UIINI
XHUMPEATEHTOB C HOHAMU Ca’+ 1 Mg?+, cofiepskaHHE KOTOPBIX
B IIJIACTOBBIX BoJax gocruraet 70-80 1//1, IPpOUCXOaUT
06pPa30BAHUE OCA/IKOB U T'€JIEH, 3HAUNUTEIBHO CHIDKAIOMNX
IIPOHUILIAEMOCTDb BEICOKOIIPOHULIAEMBIX KAHAJIOB.

3a rrepuoy ¢ 2006 1o 2007 roj| Ha MECTH 3a7IeKAX
OBLIX IIPOBE/ICHBI OITBITHO-TIPOMBICJIOBBIE UCIIBITAHUSA
IMIOTOKOOTKJIOHAIOMUX KoMIto3uuii (A ITHIT) Ha ocHOBE
Ppa36aBIEHHBIX BOJHBIX PACTBOPOB «OBIT-1> 1 HATPHUEBOT'O
JKUJKOTO cTeKIa (Na,0+mSiO,), a Tak e «OBII-1» u
KaJIBLITMHUPOBAHHOI cozbl (Na ZCO3). Haubornee ycriemHasMu
OKA3JIMCh PabOTHI HA 33/IOHCKOM 3as1exu (IV mauka) Peunnikoro
MECTOPOXIEHU S, B PE3Y/IBTATE KOTOPLIX JOIOJIHUTE/IbHAA
JI06bI4a cocTaBuiia 6osee 2,9 ToiC. T HedTH [6].

B nociienHee BpeMsa ONHUM U3 OCHOBHBIX HAIIPABJIEHUI
B 006JIACTU COBEPIIECHCTBOBAHMUS, PA3PA6OTKU 1 BHEPEHUS
HOBBIX COCTABOB ABJISACTCA KOMIIO3ULIMOHUPOBAHUE
XHUMPEATEHTOB (II0JIMMEP-IIOJIMMEPHBIE, OPI'AHOMUHEPAJIbHBIE,
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with required properties without substantial extra
expenditures on the synthesis of new reagents.

At present there are compositions with adjusted time
of gellation on the basis of PAA (TR-1516, Alcoflood-
955) and chrome acetate (stitcher) at the stage of
implementation. These compositions have given a
good account of themselves in laboratory and model
studies and differ from those previously used in lower
cost and fabricability of preparation, as they can be
composed using both fresh and salt water, which
presupposes all-the-year-round operating mode.

It is also worth mentioning that there is the PAA+
soluble glass composition for high-temperature wells
(over 80°C (176°F)) in the stage of implementation.
This composition is recommended considering new
experimental results in gellation kinetics and heat
stability of polyacrylamide gels, obtained in the course
of research on state-of-the-art equipment.

Implementation of new highly-effective complex
technologies of production enhancement combined
with existing technical, economic and intellectual
asserts will allow to gain maximum possible oil
recovery factor in Belarusian fields and improve
technical and economic characteristics of reservoir
development, which will ensure slowing down the rate
of oil production decline for the coming 20-30 years. @
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oil fields. // Abstract of research-and-technology collected
volume, series Petroleum engineering. — 1985. — N210.

4. Integrated approach to activities aimed at production
enhancement on the example of subsalt reservoir of
Vishanskoye field. / Limar I.V., Demianenko N.A., Pirozhkov
V.V., Pisenkov V.G. et al. Collection of scientific papers
“Search and developing of oil resources of the Republic of
Belarus”.—Gomel, 2004. - P. 16-26.

. Technical and economic efficiency of activities on regulating
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reservoir conformance on the oil reservoirs of RUP PO
Belorusneft fields / Demianenko N.A., Pisenkov V.G.,
Pirozhkov V.V., Ageenko E.V., Limar L.V., Tishchenko N.V.
Materials of scientific-practical conference “Problems of
oil and gas resources development in Belarus and ways of
solving them". — Gomel, 2002 - P. 365-375.

6. Reagent “OVP-1" — application in technologies of water
production restraining and production enhancement/
A. V. Makarevich [and oth.] // Petroleum engineering. —
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HAIIOJIHEHHBIE [IOJIMMEPHBIE KOMIIO3UITUH U T.I1.), TIO3BOJIAIONIEE
6€3 CYLIECTBEHHBIX JIONIOJTHUTEIBHBIX 34TPAT HA CHHTE3 HOBBIX
PEAreHTOB NOMYYaTh COCTABBI U TAMIIOHAKHBIE MATEPUAJIBI C
TpebyeMBIMU CBOHUCTBAMHU.

B HacTos11e€e BpEMS B CTAJUU BHEIPEHUS HAXOAATCS
KOMITO3UIIUH C PETYIMPYEMBIM BPEMEHEM I'€JIEOOPA30BAHUA
Ha ocHoBe [TAA (TR-1516, Alcoflood-955) u atieTara
XpOMa (CHIHUBATEIS), XOPOIIO 3aPEKOMEHIOBABIIINE CEOS B
JIaGOPATOPHBIX U MOAIE/IBHBIX UCC/IEIOBAHUAX U OTIIMYAIOIUECS
OT PAHEE UCIOIb30BABIINXCS O0JIEE€ HU3KON CTOMMOCTBIO 1
TEXHOJIOT'MYHOCTBIO IPUTOTOBJIEHUS, TAK KAK MOI'YT OBbITh
IIPUTI'OTOBJIEHBI KAK HA IIPECHOI, TAK U HA MUHEPAJIM30BAHHOMI
BOJAX, UTO IIPEATIIONATAET KPYIJIOTOJIMYHBII PEKHUM PAOOTHL

Heob6X0AMMO TaKXKE OTMETUTB, YTO IS
BBICOKOTEMIIEPATYPHBIX CKBXUH (cBbI1IE 80 °C) B cTaauu
BHEIPEHNSA HAXOAUTCA KOMIO3ULINA [TAA + )KHIKOE CTEKIIO,
PEKOMEHJOBAHHAS C yY4ETOM HOBBIX 3KCIIEPUMEHTAJIBHBIX
PE3YIBTATOB IO KUHETHUKE I'eJICOOPA30BAHUA U
TEPMOCTAOMIBHOCTH NOTUAKPHUIIAMU/THBIX I'€JIEH, IOy YEHHBIX
B PE3Y/IBTATE UCCJIEJOBAHUI HA HOBOM COBPEMEHHOM
OBOPYIOBAHUU.

BHeJpeHNE HOBBIX BBICOKO(P(EKTHBHBIX KOMITJIEKCHBIX
TEXHOJIOI'MH MOBBIIEHUA HEPTEOTAAYU B COYCTAHUNU
C UMEIOIIMMHCA TEXHUYECKHUMH, SKOHOMUYECKHUMH U
UHTEJUIEKTYAIbHBIMU PECYPCAMHU O3BOIUT JOCTUYb
MaKCHUMaJIbBHO BO3MOXXHOT'O KO3(D(PUITUEHTA U3BICYEHUSA
He(dTHU HA MECTOPOXAECHUAX Pecryonuku benapych U ynydIuTb
TEXHUKO-IKOHOMUYECKHUE TTOKA3ATETN PA3PAOOTKU 3AJIEIKEU,
4TO O6ECHEYUT 3AMEJICHHE TEMIIOB AJICHUS TOObIYN HE(DTU HA
Omvpkariimue 20-30 JeT.
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SCHLUMBERGER UNVEILS NEW
STIMMORE FLUID DIVERSION
SERVICE

Schlumberger has announced the release of
its new StimMORE fluid diversion service for
diverting fracture treatments along a wellbore
in cemented or openhole completions. Used in
combination with the StimMAP LIVE hydraulic
fracture stimulation diagnostics service, which
delivers microseismic data while the fracture
treatment is pumped, the StimMORE service
allows real-time optimization of fracture
treatments.

The StimMORE service can be used in most
well geometries and is ideally suited to horizontal
wellbores, both cased hole and open hole, up to
a maximum temperature of 121 degC [250 degF].
This service is especially well suited for use in shale
formations.

The diversion slurries can be pumped on the
fly as part of the main treating fluid, diverting
the fracture as needed based on the real-time
integration of microseismic data. The slurries are
based on standard fracturing fluids and proppants,
with the addition of a proprietary mix of materials
that enable fracture diversion.

“The StimMORE service is part of the Contact
portfolio of staged fracturing and completion
services. These technologies allow us to create
complex drainage patterns within the reservoir
that enable access to reserves that may have
otherwise been left in place,” said Don Conkle,
Stimulation Vice President, Well Services,
Schlumberger.

The StimMORE re-fracturing treatment was
recently applied to a major operator’s horizontal
well in the Barnett Shale. Initial gas production
of 2,200 Mcf/d [62,260 m3/d] had declined to
less than 500 Mcf/d [14,150 m3/d] over a 4-year
period. The StimMORE service, coupled with the
StimMAP LIVE real-time fracture monitoring
service, enabled efficient and cost-effective
coverage of previously unstimulated well sections,
resulting in a net increase in estimated ultimate
recovery of 0.7Bcf.

Because of its operational simplicity and ease
of application, the StimMORE service can be used
in fracture diversion despite complex completion
scenarios.

STEAM-ASSISTED GRAVITY
DRAINAGE (SAGD) SOLUTIONS

As reserves become harder to recover, operators
need answers that solve their challenging
production demands and help maximize reservoir
deliverability. In the past, methods for producing
heavy oil were expensive and ineffective at best.
With the advent of horizontal wells and later

SCHLUMBERGER OBBABJIAET O BbIIMTYCKE
CUCTEMbI STIMMORE, MNO3BOJIAIOLWLEN
MEHATb TEMEHUE PN

Kommanwusa Schlumberger 0ObABHIIA O BBIITYCKE
HOBOU cucteMbl StimMORE, TT03BOJISIONIEN MEHATD
TEYEHUE I'UIPOPA3PLIBA ILIACTA A1 CKBAKUH C
OTKPBITBIM 3260€M HJIU B CJIY44€ LIEMEHTUPOBAHHOTO
3aKAHYMBAHUA. MICIIONb3yeMast B COYETAHUU C CUCTEMOI
JIMATHOCTHUKH CTUMYJIMPOBAHUSA THPOPA3PhIBA
StimMAP LIVE, KOTOpas nnepejaeT MUKPOCEHCMUYECKHE
JAHHBIE BO BPEM IIPOBEACHU S OIIEPALIUU 110
rUApoOpas3poIBy w1acTa, StmMORE nossonser
OIITHUMU3UPOBATH IIPOLIECC TUIPOPA3PHIBA B PEKUME
PEaIbHOI'O BDEMEHHU.

Cucrema StimMORE MOXeT 6bITh IPUMEHEHA /IS
OOJIBIIMHCTBA BAPUAHTOB IT€OMETPUH CKBAKUHBIL.

OHa UeanbHO NOAXOLUT JJIs1 FOPU3OHTAJIBHBIX
Y4YaCTKOB CTBOJIA CKBAYKMHBL, JIJI1 OOCA’KEHHBIX U
OTKPBITBIX CTBOJIOB IIPU MAKCUMAJIbHOM TEMIIEPATYPE
121 °C (250 °F). Cucrema HauaIydm o6pasom

MOJKET IPUMEHSATBHCS B INIMHUCTBIX (DOPMALTHAX.
CrenuajibHbIe MJIAMbL MOI'Y'T 3aKAa4UBATHCA B IIPOLIECCE
IIPOBEACHUA OIICPALIMHU, HATIPABIIAA ITNIPOPA3PIB B
3aBUCUMOCTH OT HEOOXO/IUMOCTH U B COOTBETCTBHHU C
MHKPOCENCMHUYECKUMU JJAHHBIMU, IEPEJABAEMBIMU B
pexumMe peasibHOro BpeMenu. llyambl B CBOEH OCHOBE
UMEIOT CTAHJAPTHBIE XKUJKOCTHU JJISI TUAPOPA3PHIBA
IUIACTA U PACKIUHUBAIOIINE ATE€HTHI C JOOABIECHUEM
CIIEIIUAJIBHOM TATEHTOBAHHOU CMECH MATEPUAJIOB,
KOTOPas I€/1A€T BO3MOXHBIM U3MECHEHHUE TCUCHU A
TUAPOPaA3PHIBA.

«Cucrema StmMORE — 3TO 4aCcTb HALIETO
IOCJIEAOBATEILHOI'O IIEPEYHS YCIYT 110 'UAPOPA3PHIBY
U 3AKAHYUBAHUIO. DTU TEXHOJIOI'UHU ITO3BOJIAIOT CO34ATh
KOMILJIEKCHBIE CXEMBI IPEHUPOBAHUSA KOJJIEKTOPA,
IPEAOCTABIAIONIUE JOCTYII K 3A11aCAM, HEOCATA€MbIM
6€3 NCIOIB30BAHUA HHHOBAIIMOHHBIX METO/IOB», —
3asuil [Jon Konks (Don Conkle), BUutie-npe3u/icHT 1o
MHTEHCU(PUKALIMU IPUTOKA U IIOA3EMHOMY PEMOHTY
CKBaXuH Schlumberger.

He1aBHO 6bLI TPOBEAEH NOBTOPHBIN I'PIT
C UCII0JIb30BaHueM cucTeMbl StMMORE Ha
T'OPHU30OHTAIIBHON CKBAKUHE MECTOPOXKIAEHUA bapHeTT-
IMerin, Texac. ITepBOHAYAIBHBIN YPOBEHD JOOBIYN I'A3a
Ha 3TOM MECTOPOKJIECHUN, COCTABIABIINN 2 200 THIC. Ky6.
dyToB B ieHb (62 260 M3 /neHb), cokparuics 1o 500 ThIC.
KyO. pyTOB B 1eHb (14 150 m*/nenb). Cucrema StimMORE
B COYETAHNH C CUCTEMOX MOHUTOPUHI'A TUIPOPA3PBIBA
B PEXMME PEANbHOIO BpeMeHU StimMAP LIVE
CJ1eJ1aJ1a BO3MOXKHBIM 3(D(PEKTUBHOE M SKOHOMUYHOE
«BKJIIOYECHHE» PAHEE HE CTUMYJIMPOBABILICTOCH YYACTKA
CKBA’KUHBI, YTO I[IO3BOJIMJIO YBEJIUYUTD PACYCTHBIC
IIPE/IE/IbHBIC U3BICKAEMBIE 3A11ACHI 10 0,7 MJIPA Ky6.
¢yTOoB B icHb (19 810 000 M?/eHb).

Brarogaps npocrore B UCHONIb30BAHUU, CUCTEMA
StimMORE MOXeT IPUMEHATbCA A1 U3MEHEHUSL
IIPOLIECCA I'UAPOPA3PHIBA IIPU PA3IUYHON CIIOKHOCTHU
CLICHAPUEB 3AKAHYHUBAHU L.
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multilateral wells, heavy oil production efficiency
increased; however, these recovery methods still left
most of the reserves in the ground.

With the introduction of the steam-assisted
gravity drainage (SAGD) drilling technique,
production efficiencies of 60 percent or better
are now possible in heavy oil reserves. Originally
developed by the Alberta, Canada Department of
Energy (formerly AOSTRA), the Sperry Drilling
Services SAGD technique utilizes twin horizontal
wells, one drilled above the other, and steam
injection to enhance the recovery of heavy oil.
Steam is injected to the upper well, and the heated
heavy oil and condensed steam are produced from
the lower well. Reduced oil viscosity, along with
improved sweep and displacement efficiency,
provides a higher percentage of recovery than other

traditional methods.

With 12 years of SAGD experience, Sperry has

completed more
than 200 SAGD
pairs and numerous
nonconventional
ranging applications
utilizing fit-for-purpose
ranging technologies.
When relative
placement between
two or more wells
isimportant, Sperry
Drilling Service has
the solution: Active
Magnetic Ranging

System. Sperry delivers =41,

the industry’s most
accurate ranging

technologies that can be applied for:

* Drilling tracked horizontal well pairs for steam-
assisted gravity drainage (SAGD)

« Infill drilling and collision avoidance

* Wellbore intersections for well control or

pipelines

¢ Observation well placement
» Coalbed methane degasification wells.

Active Magnetic Ranging Systems allow two or
more wellbores to be positioned within extremely
tight tolerances, well beyond what is possible with

other surveying methods.

PERFORMAX - HIGH-PERFORMANCE
WATER-BASED DRILLING FLUID

The introduction of cloud point glycols (AQUA-
DRILL®), aluminum complexes (ALPLEX®) and
finally sealing polymers (MAX-SHIELDTM) by
Baker Hughes Drilling Fluids has greatly improved
the osmotic effectiveness of water-based drilling
fluids. PERFOMAX3M is BHDF’s 3rd generation high-
performance water-based drilling fluid specifically
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TEXHOJ10Irna APEHUPOBAHUA NPU 3AKAYKE
MAPA NOBBLIWAET 3O DEKTUBHOCTb 1OEbIYA
TSOKEJION HEDTU
Korpa onnepaTopsl CTAIKHUBAIOTCA C TPOOIEMOM
TPYJHOU3BJIEKAEMBIX 3A11ACOB, UM HEOOXO/IMMBI PEIICHUS,
KOTOPBIE OYIYT OTBEYATH UX CJIOKHBIM IPOU3BOICTBEHHBIM
TPEOOBAHUAM U TIOMOT'YT MAKCUMAJIbHO YBEJIUUHUTD
OPOAYKTUBHOCTB CKBAXKUH. PaHee METO/bI JOOBIYH
TAKETION HEPTU OBLIN B JIYUIIEM CJIydae JOPOTOCTOAMUMU
1 HEA(P@PEKTHUBHBIMU. [10CTIE TOTO KAK B IPAKTUKY BOIILIN
TOPU3OHTAJIBHBIE, 4 TO3KE U MHOT'OCTBOJIBHBIC CKBA’KHHBI,
3PPEKTUBHOCTD JOOBIYM TSIKEION HEPTU 3HAYUTECIIBHO
BBIPOCJIA; OJJHAKO OOJIBIIMHCTBO 3TUX METOJIOB JIOOBIYU BCE
€I11€ HE MOITIO OOECIEYNUTD [IOTHOE U3BICYEHHUE 3ATTACOB.

[Tocie BHEAPEHUS TEXHOIOI MU JPEHUPOBAHUS IIPU 3AKAYKE
napa 3(PHEKTUBHOCTD JOOBIYHU TSXKEION HEPTU BO3POCA JJO
60% u 605ce. TeXHOMOTUsI IPEHUPOBAHUS [TPU 3AKAYKE [1apa
Sperry Drilling Services SAGD technique 6bL1a IEPBOHAYAIBHO
pazpadoTaHa MUHUCTEPCTBOM dHEPreTUKU Kanajbl. MeTo/1
IIOAPA3YMEBACT
HUCIOJIb30BAHUE TOHKNUX
T'OPU3OHTAJIBHBIX
CKBAKUH, OIHA U3
KOTOPBIX 320y PUBAETCS
IIOBEPX JPYyrou, U
HATHETAHUE 1aPa B
IIACT /151 TIOBBIIIEH U
Hedreormauun. [Tap
34KAYUBAETCA B
BEPXHIOIO CKBAKUHY,
anarperast He(PTb U
KOHJIEHCUPOBAHHBIN
I1ap BBIXOASAT U3
HIDKHEN CKBAXKUHBL.
Boiee Hu3Kas BA3KOCTD
HePTH, A TAKKE
yIy4meHHas 3P@PEKTUBHOCTD BBITECHEHUSA I'APAHTHUPYIOT
60J1€€ BBICOKHE ITPOLIEHTHBIE ITOKA3ATENIN HE(PTEOTAAUH 1O
CPAaBHEHUIO C TPAJUIITMOHHBIMU METOAAMHU.

TexHOIOrUs JPEHNPOBAHMS IIPU 3AKAYUKE [1apa
UCIIONIb3YETCA yoKe 6omee 12 1eT. MeTo]| ObLI IPUMEHEH
6onee yeM Ha 200 06'beKTaX. Kpome TOro, TEXHOIOT U
MOCTOSIHHO COBEPHIEHCTBYETCS U IONONHAETC . Hanpumep,
Sperry Drilling Services npeicTaBisgeT CBOE MHHOBAIIMOHHOE
pemenue Active Magnetic Ranging System (cucTeMy aKTUBHOT'O
pacrpeesneHus), KOTopoe HE3AMEHNMO JIJIS1 DEHIEHH
IPO6JIEMBI B3AUMHOI'O PACIIOIOKEHUS CKBAKUH. Sperry
OPEJIATAET OJJHY U3 CAMBIX TOUYHBIX TEXHOJIOTUH B OTPACIIH,
KOTOPAs, B Y4CTHOCTHU, MOKET IIPUMEHATHCA JIJIS 30y PHUBAHUA
OOKOBBIX CTBOJIOB, JIJIS1 OCYIIECTBJIEHUS IPEHUPOBAHMS IIPU
3aKa4Ke [1apa.

PERFORMAX - BblCOKO3¢¢DEKJ'I/IBHbII7I
BYPOBOU PACTBOP HA BOAHOU OCHOBE
Biaropapst ICHONAB30BAHUIO 3(P(PEKTA TOMYTHEHH
IVIMKOJIEX IIPU IIPEBBIIIEHUHN OIIPEAEIEHHOM TEMIIEPATYPbI
(AQUA-DRILL), koMIu1eKCOB amoMuHusA (ALPLEX) 1, HakoHeTI,
repMeTHU3UpYIomnX nonuMepos (MAX-SHIELD) «benkep



designed to emulate the drilling performance
characteristics of emulsion systems.

Drilling shales can result in a variety of problems
from washout to complete hole collapse. Shales
make up over 75% of the drilled formation
and over 70-90% of the borehole problems are
related to shale instability. In the past, oil-based
muds (OBM) have been the preferred choice for
drilling argillaceous formations. Their application
has been justified on the basis of borehole
stability, penetration rate, fluid loss, filter cake
quality, lubricity, and temperature stability. As
environmental regulations have restricted the use
of diesel and mineral oil-based muds, synthetic
and ester-based biodegradable invert emulsion
drilling fluids were introduced in the past
decade. Water-based muds (WBM) are attractive
alternatives to emulsion systems from both cost
and environmental perspectives.

Performance characteristics of the PERFORMAX
System include:
 Superior shale stability.

* Suppress clay hydration, swelling & dispersion .

¢ Minimized bit balling and accretion.

e Low friction factors for torque & drag reduction .
e High rates-of-penetration.
 Application-specific product mix.

Baker Hughes Drilling Fluids is a leader in
water-based drilling fluid technology. The drilling
industry has been working for some time to
improve environmental performance and meet
increasingly strict environmental standards by
replacing oil and synthetic based emulsion systems
with water-base fluid systems.

Baker Hughes Drilling Fluids recently
introduced the PERFORMAX®™ system, a third
generation high-performance water-base drilling
fluid whose performance emulates emulsion-
based systems. Benefits include enhanced
shale inhibition (via reduced pore pressure
transmission), reduced clay swelling/hydration,
improved cuttings integrity, high ROP, and lower
torque and drag. In addition, the system’s sealing
polymer component has been proven successful in
preventing differential sticking and red mud losses
in depleted sand. Baker Hughes Drilling Fluids’
high performance water-based muds (HPWBM)
are designed to emulate the performance
attributes of invert-emulsion systems. The
need for environmentally-safe and technically
equivalent, water-based alternatives to emulsion
systems is increasingly becoming an important
consideration in the drilling fluid selection
process. Baker Hughes Drilling Fluids was the first
service company to introduce HPWBM, starting
with the AQUA-DRILL System, based on cloud-
point glycols, in the early 1990’s.

HOBOCTH

Xb103 Jpusmnnr Grrionc» yaaaoCh CyIEeCTBEHHO IIOBLICUTD
OCMOTHYECKYIO 3(PPEKTUBHOCT OYPOBBIX PACTBOPOB HA
BOHOY OCHOBE. PERFORMAX®™ HOBBIN OYpPOBOIT pACTBOP 3-T'O
IIOKOJIEHUSA HA BOJHOI OCHOBE, Pa3PA60TAHHBIN B «/IpHJIMHT
DIoN/IC», O6/IATAET XAPAKTEPUCTUKAME, KOTOPbIE pAaHEE
OBLIIU BO3MOXKHBI TOJIBKO Y PACTBOPOB HA OCHOBE 3MYJIbCUIL.
ITpu 6ypeHNU YepE3 CIAHLIEBBIE TOPOBI YACTO IPUXOIUTCS

CTAJIKUBATHCS C PA3IMYHBIMU NPOOGJIEMAMU — OT PA3MBbIBA

JIO TIOJTHOT'O OOPYIIEHUS CTBOJIA CKBAXKMUHBL. CJIAHI[bI

COCTABIISIIOT 6oJiee 75% NOPOJ, B KOTOPBIX BEJIETCA OYpEHUE,

U NPpUOIU3UTENIBHO 70% BCEX MTPOOIIEM, CBA3AHHBIX

CO CTBOJIOM CKBA>KHUHBI, BBI3BAHBIX HECTAOMIBHOCTBIO

CJIAHIIEB. B IpomioM i 6ypeHus apruiInTOBBIX IIOPOJ,

UCIOJIb30BAJIUCH OYPOBBIE PACTBOPHI HA HEPTAHOU OCHOBE,

IIOCKOJILKY OHH O6€CIIEYNBAIN OOJIBIITYIO yCTOMYHUBOCTD

CTBOJIA CKBA’KHHBI, 00OJIEE BBICOKYIO CKOPOCTDb OypeHM4,

MEHBIIIEE MOITIOIEHUE OYPOBOI'O PACTBOPA, Iy4dIIIee

Ka4eCTBO (PUIBTPALMOHHON KOPKH U OOJIA1A/IN JIYYIIIEH

CMa3BIBAIONIEN CLTOCOOHOCTHIO U HOIBIIEH TEPMOCTONUKOCTBIO.

B nponuIoM AECATUNETHH B CBA3H C ITOABJIEHUEM HOBOI'O

IIPUPOJOOXPAHHOIO 3aKOHOAATEIBCTBA, OrPAHUYHUBAIOMIETO

UCIIOJIb30BAHME OYPOBBIX PACTBOPOB HA OCHOBE HEPTU

U IU3EJIBHOTO TOIINBA, OBIO HAYATO UCIIOJb30BAHUE

PAaCTBOPOB HA CUHTETUYECKON OCHOBE M HA OCHOBE OOPATHBIX

3MYJIbCUIL, OOPA30BAHHBIX 3(PHUPAMU, CLIOCOOHBIMHU K

OUOPA3JIOKEHUIO. PACTBOPBI HA BOJTHOM OCHOBE SIBJISIIOTCS

IIPUBJIEKATEIbHON AJIBTEPHATUBOMN PACTBOPAM HA OCHOBE

3MYJIbCUI KAK C 9KOHOMUYECKOH, TAK U C HKOJIOTUYECKON

TOYKHU 3PEHUSL.

PactBopbl Mapku PERFORMAX 06/1a/1a10T CJIEYVIOITUMU

SKCILTYaTAIIMOHHBIMU XAPAKTEPUCTHUKAMU:

* OTVIMYHAS CTAOMJIBHOCTD CJIAHIIEB;

* UHI'HOUPOBAHUE THPATALUN, HAOYXAHUA U
JIUCIIEPTUPOBAHUS TTIUH;

* MUHHMMHU3ALHMA HAJIMITAHUSA TOPO/bI HA 6y PUIBHOM
UHCTPYMEHTE U CKJIOHHOCTH K OOPA30BAHHUIO CAJIbHUKA HA
JOTOTE;

* YMEHBIICHUE CONTPOTUBIEHHUS BPAILIEHUIO U IIPOAOIBHOMY
MEPEMEIIEHUIO KOJIOHHBI, 6/1AaT0Japsi MAJIOMY
KO3((PULTUEHTY TPEHUS;

* BBICOKASI MEXAHHUYECKASI CKOPOCTDb OypEHNS;

* COCTAB PACTBOPA NOAOUPAETCS JIJISI KOHKPETHBIX YCJIOBUI.
BbICOKOa(D(PEKTUBHBIE OYPOBBIE PACTBOPHI «BenKep

Xb103 dpninHr Oraionic» Ha BOgHOM ocHOoBe (HPWBM)

UMEIOT XaPAKTEPHUCTUKH, AHAJIOTUYHBIE XaPAKTEPUCTUKAM

PAaCcTBOPOB HA OCHOBE OOPATHBIX IMYJIBCUN. [TOTPEOHOCTE B

3aMEHE 3MYJIbCUOHHBIX OYPOBBLIX PACTBOPOB IKOJIOTUUECKU

6€30MaCHBIMH PACTBOPAMU HA BOJJHOU OCHOBE, OOJI12/IAI0NUMU

AHAJIOTUYHBIMHU SKCILUTYATALUOHHBIMU XaPAKTEPHUCTUKAMU,

OILIYIIAETC BCE OCTPEE U OCTPEE, U YACTO UMEHHO OHA UTPAET

PELIAIONTYIO POJIb IIPH BEIOOPE OYPOBOr'O pacTBOPA. «berkep

XbI03» CTAJIA IIEPBOY CEPBUCHON KOMITAHUEU, HAYABIIEH

UCIOJIb30BAHHME BEICOKOA(D(PEKTUBHBIY OYPOBBIX PACTBOPOB

Ha BOJAHOM ocHOBeE. B Hauasie 90-x r1. XX BeKa OHA Ha4yajia

npuMeHenue cucteMsl AQUA-DRILL, ucnionb3yionien appexr

IIOMYTHEHUS [TTUKOJIEH IIPU ONPEICIEHHON TEMIIEPATYPE, I

06€CIeYCHU S CTAOMIBHOCTH CJIAHIIEBBIX ITIOPO/L.
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November/Hos6pb

7-1 CneumannsMpoBaHHasl BbICTaBKa B paMKax «Ypanbckow Hefenu
XMMUYECKMX TEXHOMNOTUIA»

3-6 International Petroleum Exhibition & Conference Abu Dhabi, UAE
MexayHapoaHas HedTaHas BbiCTaBKa M KOHdepeHUus Aby-labu, OA3
4-6 FInternational Conference and Exhibition “Deepwater Operations” Galveston, USA
MexayHapopHas BbiCTaBKa U KoHpepeHUus «[ydbokoBogHble paboTbi» lansectoH, CLUA
12 th International Exhibition of Oil and Gas Industry "“Oil and Gas 2008" Kiev. Ukraine
4-6 12-1 MexayHapogaHas BbicTaBKa HedTerasoBow NpOMbILLINEHHOCTU Knes. Y,
«HedTb 1 ra3 2008» nes, ykpanta
11-14 | Il Specialized Exhibition “Oil and Gas Service” Ufa, Russia
[ll cneumnanmsmpoBaHHas BeicTaBka «HedTelazCepBrc» Ya, Poccnst
12-14 | 'V International Conference “Oil and Gas of Arktic Shale” Murmansk, Russia
IV MexayHapogHas kKoHdpepeHuma «HedTb 1 raz ApKTrUyeckoro wesnbga» MypmaHck, Poccus
18 Conference “Personnel for Oil and Gas Industry” Moscow, Russia
KoHpepeHuusa «Kappbl 4na HedTerasoBoro kommniekca» MockBa, Poccus
14th SPE / ICoTA !E’uropean Well Intervention Round Table “The Future Aberdeen, UK
18-19 of the North Sea A6epavH
14-1 EBpONEncKmiA KpYrnbi CTOM MO BHYTPUCKBaXXMHHbIM paboTam SPE / ICOTA BenMKOGF')MTaHVIFI
«byayuiee CeBepHoOro mops»
Seminar “Drilling and Completion in Carbonate Formation”
Doha, Qatar
18-20 | CemuHap «Mpobnembl BypeHUs 1 3aKaHYMBaHMA CKBaXXUH B KApOOHATHBIX [loxa, KaTap
KonneKkTopax» ’
19-22 | First International Forum “Oil and Gas Service and Equipment” Tyumen, Russia
MepBbin MexayHapoaHbi dopym «HedTerasosbin cepeuc M obopynoBaHue» | TiomeHb, Poccus
25-26 International Conference Moscow, Russia
MexpayHapogaHas koHdepeHuma «HEDPTETA3-UHTEXSKO-2008» Mockga, Poccus
7th dedicated exhibition within the frames of the “Ural Week
26-28 | of Chemical Technologies” Yekaterinburg, Russia

ExaTepuHOypr, Poccusi

December/ Jekabpb

4

Round Table “Promotion of Oil and Gas Equipment and Services”
Kpyrnbitt cton «MpopasuxeHre HedbTerasoBoro obopyaoBaHus U yciyr»

Moscow, Russia
MockBa, Poccus

8-10

Russian oil and gas congress
Poccnmncknin HedTerasoBbIi KOHFpecc

Moscow, Russia
MockBa, Poccus
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Well intervention: the
Juture of the North Sea

The SPE ICoTA European Well
Intervention Round Table will
take place in Aberdeen on 17-19
November.

The SPE ICoTA European
Well Intervention Round Table
is Europe’s principal forum for
exchange and discussion of the
latest developments in completion
and intervention techniques and
coiled tubing technology.

New for this year is a pre-
conference workshop focusing
on the technology of subsea
intervention.

The conference is accompanied
by an exhibition of the very latest
well intervention equipment and
services.

This occasion offers excellent
networking opportunities
for those engaged in the well
intervention sector of the oil and gas
industry.

The Round Table is the most
important European event for those
wanting to keep up-to-date with
well intervention technologies and
practices.

http://www.icota.com/europe/EU_CTRT.htm

A
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6/1, Bolshoi Trjohgornii Lane, b. 1, office 6, Moscow 123022, Russia

Phon: +7 4992555863. Fax: +7 499 252 1967. Representative Office in Minsk: tel.:
+375 17 204 8599, tel./fax: +375 17 203 8554.

E-mail: editor — cttimes@cttimes.org, marketing and advertising —ig@cttimes.org,
subscription - magazine@crkt.ru

Coiled Tubing Times

is the only specialized International Journal devoted to Coiled Tubing
and Well Intervention Equipment and Technologies in Russia, USA,
Europe and Central Asia.

Cost of annual print version of Coiled Tubing Times Journal is $100,00.
E-subscription is available! Cost of annual e-version
of Coiled Tubing Times Journal is $100,00.

Special offer! Annual print subscription + e-subscription is $160,00.

SUBSCRIPTION COUPON

Please, fill in Coupon and send it by fax: +7 495 540 6856

Yes, | would like to subscribe to International
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I:I for e-version
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You can subscribe to “Coiled Tubing Times” Journal, and get acquainted
with annotations of articles at the internet site www.cttimes.org

Dear Reader,
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in the Journal the information useful for you

and choose the material to meet your professional interests most.
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Soiled tubing
lLimes

123022 r. MockBa, bonblion TpexropHeoiii nep., 4.6, ctpoeHue 1, oduc 6,

Ten.: +7 499 255 5863, Ten./dakc: +7 499 252 1967.

MNpepctaBuTenbcTBo B MuHcke: Ten.: +375 17 204 8599, ten./dakc: +375 17 203 8554;
E-mail: pepakTop — cttimes@cttimes.org, MapkeTUHT 1 peknama — ig@cttimes.org,
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«BpeMsi KONTIOGUHra» —

€AVNHCTBEHHbIV CreLann3npoBaHHbIN MeXAYHapOAHbIN XypHan,
NMOCBALLEHHbI KONTIOOUHIY U BHYTPUCKBAXMHHbBIM paboTam

B Poccnu, CLUA, EBpone u LieHTpanbHom A3un. CTOMMOCTb MOANUCKU
Ha MeyaTHylo Bepcuto XXypHana Ha 2009 rog — 2500 pybnen.
JocTynHa TakXe 3neKTPOHHas BEPCUs XypHana.

CTOMMOCTb MOAMMUCKY Ha SNEKTPOHHYIO BEPCMIO XYypHana
Ha 2009 roa — 2500 pybnen.

CneumanbHoe npeanoxxeHue! logoBasa nognucka Ha NnevyaTHylo
U 3N1eKTPOHHYI0 Bepcum - 4000 pyGneii.

MNOIIINCHOU KYIIOH

3anonHuTe, NoXanymncTa, KyrnoH n otnpasbTe ero no dakcy: +7 495 540 6856

BrnympucrKeasicunnoie
paoomasi: Oyoywee
Ceseprozo mopa.

[a, 1 >xenato obopmuTb Nnoanmncky Ha 2009 rog o o
14-11 EsXerogHbIn

I:' Ha neyaTHyI0 BEpCUIo I:I Ha 3NEKTPOHHYIO BEPCMIO €BPOIEMCKHM KPYIJIBIH CTOJI
A1 )xenato nognmcaTbCs Kak MpuwnuTe cyeT Ha NOANUCKY L L N LERERET
pad6oram SPE/ICOTA cocronTcs
|:| I:' I:' I:' 17-19 HOs16ps1 2007 rosa B
topuameckoe ﬂaﬁgqecme no ¢akcy 10 SNeKTPOHHOM A6epzmH§ (BCJUII/IKO6pI/I’1:21HI/I$I).
EBporenckum KpyIbli
CTOJI TIO BHYTPUCKBAKUHHBIM
. padoram SPE/ICOTA — aTO
IVIaBHBIA (POPYM EBPOITBI 115
LonxHocts OOMEHA ONBITOM U OOCYKJCHU S
Kommanms MOCJIETHAX Pa3PAOOTOK B OOIACTH
TEXHOJIOI'U 3aKAHYNBAHMS,
Anpec BHYTPHUCKBAKUHHBIX PA0OT
fopon Y KOJITIOOUHT Q.
OCOB6EHHOCTBIO ITOI'O rojid
Kpait/obnacre SBJISICTCS TIPOBEZICHUE TTEPE/]
Crpana KOH(EPEHITUEN MACTEPCKOH,
OCBEIIAIONIEN BOIIPOCHI
Vinaexc TEXHOJIOT U MOPCKOTI'O 6y PEHHUSL.
TenecoH Pa6ora koH(pepeHniu oyaer
COITPOBOXK/JATHCS BBICTABKOM
axe HOBEHIIErO 6Y PUIBHOIO
3n. nouta OOOPYIOBAHUS U YCITYT.

Mepornpuarie OTKPbIBACT
IIPEKPACHDBIE BO3MOXHOCTH JJIA
HAJIAKUBAHUA COTPYIHUYECTBA
BCEM, KTO PabOTAET B CEKTOPE
BHYTPHUCKBAXKUHHBIX PAOOT
HedTEra30BON OTPACIIH.

KpyI/IbIi1 CTONX — BasKHEHIIIEE
€BPOIEHCKOE COOBITHE JIJISI BCEX
TEX, KTO XOYET ObITh B KypCE
HOBEUIIHNX TEXHOJIOI'MI U IIPAKTUK
BHYTPHUCKBAXKUHHBIX PAOOT.

Bbl MOXeTe OCpOpMVITb NOANUNCKY Ha XypHan «Bpems KO.I1T|O6VIHFa»,
a TakXe 03HaKOMUTbLCA C aHHOTaLUMAMK CTaTeN Ha canTe www.cttimes.org

YBa)KE]EMbIVI YnTaTesb!

Kaxabin pas, paboTas Hap, BbINyckoM, Mbl CTapaemcst

BKJIOYMTb B HETO None3Hyto Bam nHdopmaumio, ctpeMmmcs
MaKcUManbHO NpOnn3nTE HanonHeHMe xypHana kK chepe Bawmnx
npodeccroHabHbIX UHTEPECOB.

HanuwwuTe, noxanyicTa, kakue Matepmansl Bam 6bino

Obl MHTEPECHO MPOYECTb Ha CTPaHULLAX XypHana

«BpeMs konTioOGMHra».

http://www.icota.com/europe/EU_CTRT.htm

/

Moanwuce

64 Ne4 (026), November/Hosi6ps 2008




