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KOJIOHKA IJIABHOIO PEOAKTOPA

20-21 mapTa 3TOro rofa Ha Bepyuwei KOHEpPeHLUU UHAYCTpUK
KONTIoOMHTa M 06CNyXMBaHUA CKBaXMUH B XblocToHe, CLIA, GyayT
o6cyxpaatbcs NocnefHWe MHHOBALMOHHbIE Pa3paboTKW OT KOMMAHUM-
NOCTaBWMWUKOB W NPOU3BOAMUTENEN KONTIOOUHTOBBIX YCTAaHOBOK,
BHYTPUCKBAXMHHOTO MHCTPYMEHTA, KPYMHBIX 06CTYXMBAIOLMX KOMMAHWIA
M MUPOBBIX NMLEPOB CPeLU CEPBUCHLIX KOMMAHUIA, 3aHUMAIOLWUXCA
KONTIOOMHrOBbLIMU paboTamu u obcnyxmBaHuem ckBaxuH. KoHdepeHuus
2007 ropa cTaHeT BTOpoil no cyéty nocne pewenus ICoTA u 06wectea
MHXeHepoB Hed)Tera3oBOM OTPAC/IM PACIUMPUTb CNEKTP PacCMATPUBAEMbIX
BOMPOCOB C Lie/Ibi0 0XBATUTb BCE BOMPOCH 00C/YKMBAHUA CKBAXKMH, BCES,
33 KOTOPBIM 1 HaLl JXypHan ¢ 3Toro roga byneT nocBAWEH BceM npobnemMam
HethTeraszoBoro cepauca.

TexHuueckue foknagbl KOHdepeHuun GyayT NOCBALEHbI NOCAEfHUM
TEXHUYECKUM MHHOBALMSAM B CIeAyiolnxX obnacTsx:

® nocnefHue pa3paboTku B 061acTu KONTIOOMHIOBOrO BYpeHus, B TOM
YMCAE C UCMOb30BAHUEM HOBBIX YNIPaBAsEMbIX NOBOPOTHbIX COOPOK HM3a
GYpUNbHO KONOHHbI;

® maTepuanoBeaeHue u TpeGoBaHus K o6opyaoBaHuio Ans
BHYTPUCKBAXMUHHbIX PaboT, NPOBOAMMbIX C UCMONIb30BAHWUEM arpecCuBHBbIX
cpen, Takux kak H,S n CO,;

® I0CnefHNE TEXHONOTMYECKUE PELIEHUS C UCNIONb30BAHUEM KONTIOOMHTa
AJs CTUMYNMPOBaHUA HehTeoTAauM U rMLpopa3pbIBa Nnacra;

® WHHOBALMOHHbIE TEXHONOTUN U NMPUNOXKEHUA C UCNONb30OBAHUEM
BHYTPUCKBAXXMHHOTO MHCTPYMEHTA 415 0BCNYKMBAHWA CKBAXMH, BKIOYast
ONTOBOJIOKOHHbBIE TEfleMeTPUYECKNe CUCTEMbI;

® GypeHue C yBEJMYEHHbIM OTK/IOHEHUEM OT OCU CKBAXKWHbBI U HOBBIX
FOPU30HTANbHBIX CKBAXKUH;

© PeBONIOLMOHHbIE TEXHONOTUM NPOU3BOACTBA MMOKOI TPyOHLI.

MHorue 3 3Tux TexHoNornit MoryT 6biTb 3hHEKTUBHO MCNONb30BAHBI
Ha POCCUICKUX HedTAHbIX MECTOPOXAEHUAX O1A pa3paboTku u
06CNyXKMBaHUA KaK HOBbIX He(TEHOCHBIX 061aCTel, TaK U UCTOLLAIOLMXCA.
Ncnonb30BaHWe 3TUX HOBbIX TEXHOJIOT WA CYLLECTBEHHO paclumMpsieT 06iacTs
NpUMeHeHUs KONTIOOMHTa Ans 06CNYXWUBAHUA CKBAXMWH M OTKpbIBaeT
HoBble nepcnekTuBbl Ans npoussoactea. KoHdeperuns ICoTA/ SPE
ABNAETCA NNaT(hopMON, Ha KOTOPOI NMAEPbl NPOU3BOACTBA U NPUMEHEHUA
KONTIOOMHIA 1 pbIHKA 06CNYKUBaHUSA CKBAXKMH MOTYT NOAPOBHO 00CyaAUTL
coBpeMeHHble NPobaeMbl 1 NEPCMEKTUBLI PAa3BUTUSA OTPACIU.

B Hawwux cnegytowmx nybanKaLmsx Mol HALEEMCA OCBETUTL ANS HALIKX
yuTatenei HeKOTopble U3 NpeACcTaBNeHHbIX HAa KOH(PEPEHLUN TEXHONOT A,
HauGonee npuemnembix AN ucnonb3osaHus B Poccuun. C nporpammoii
KOH(hepeHLUM MOXHO 03HaKOMUTLCA No cnepyoliemy HTepHeT-aapecy
http://www.spe.org/spe/jsp/meeting/0,2460,1104_1535_5348896,00.html
PoH Knapk

EDITORIAL

On March 20 & 21 this year the
industries leading Coiled Tubing
and Well Intervention conference in
Houston, USA will be highlighting the
latest innovations from coiled tubing
suppliers, down-hole tool suppliers,
manufacturers, major operating
companies and the worlds leading
coiled tubing and well intervention
service companies. The conference in
2007 marks the second year that ICoTA
and the Society of Petroleum Engineers
have broadened the scope of the conference to include all aspects of
wellintervention, following which ourjournal will also be dedicated
to the oil and gas service at the whole starting from this year.

This year's technical papers will be providing insight to the latest
technical innovations such as:

¢ The latest advances in coiled tubing drilling applications ,
including the integration of new rotary steerable BHA's;

e Material science and the demands for well intervention
applications in aggressive environments such as H2S and C02;

¢ The latest coiled tubing conveyed applications for matrix
stimulation and hydraulic fracturing;

¢ Innovative technology and applications with down-hole tools
for well intervention, including the use of Fiber Optic telemetry
systems;

¢ Extended reach and new horizontal well solutions;

e Revolutionary coiled tubing manufacturing techniques.

The oilfields in Russia are prime candidates for the application
of many of these technologies. New oilfields and maturing oilfields
can both benefit. As the operating envelope for well intervention
increases with these new technologies, new and previously
unreachable production opportunities can be considered. The
ICoTA/ SPE conference is an opportunity for leaders in coiled tubing
and well intervention to discuss in detail the current and future
demands for the service.

In future articles we look forward to highlighting some of the
technologies most relevant to Russian operations to our readers.
You can review the program for the ICoTA / SPE conference at
http://www.spe.org/spe/jsp/meeting/0,2460,1104_1535_5348896,00.html
Ron Clarke
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TEMA HOMEPA/SUBJECT OF THE ISSUE

KAYECTBO KAK
CTPATEINY YCINEXA

[.H. M'pnbaHoBCKMiA

OnpekTop aenaptameHTa kayecTBa, OXpaHbl Tpyaa u
okpyxatouten cpeabl C3A0 «<NOV-ONOMALL»

OHAITUE «KAYeCTBO» B MEXAYHAPOLHbIX CTaHAApTax

NCO cepuu 9000:2000 oTpaxkaeT cTeneHb, C KOTOPOW
COBOKYMHOCTb XapaKTepuCTMK ToBapa oTBeYaeT TpeboBaHUAM
WAN 0XUAAHMAM NnoTpebuTeneit. ns Hawero npeanpuaTus
obecneyeHne BLICOKOTO KayecTBa NMPOAYKUUM ABNAETCA
OJHUM N3 OCHOBHbIX HaNpaB/iIeH NIt Pa3BUTUA HA COBPEMEHHOM
3Tane.

MoHWMas BaXKHOCTb laHHOT0 Hanpasnexus, «NOV-OUMALL»
8 2002 rogy NpMHANO CTpaTerMYecKoe pelleHune no co3aaHuio,
BHEAPEHUID U CepTUdUKALUM CUCTEMbl MEHE[KMEHTA
kauyectBa (CMK) Ha cooTBeTcTBME MEXAYHAPOLHOMY
ctanpapty MCO 9001:2000. ina peann3aumm noctaBneHHOM
3afayn ObiNM co3faHbl OTAEN YNpaBAeHMA KAaYecTBOM W
TEXHUYECKUM KOHTPOJIEM C HE3aBUCHUMbIM CTAaTyCOM M rpynna
pa3pabotuukos gokymeHToB CMK, a Takxe nposepeHo
obydyeHne pyKOBOAsAWEro nepcoHana M paboTHUKOB
npeanpuaTUA.

OcHoBOI# pa3paboTKM CUCTEMbI MEHEAXKMEHTA KayecTBa
CTan npoueccHblt nogxoa. Hamu 6binn onpeaeneHsl
HeobXoAMMble MPOLECChl KU3HEHHOTO LMKAa NMPOAYKLMU.
Ko Bcem npoueccam npumeHeHa MeTOAONOrUA, U3BeCTHas
Kak uukn [emutra « Plan-Do-Check-Act» (PDCA). Mogens
cuctembl MeHegXMeHTa kadectsa «NOV-OUIMALL» sensetcs
ycoBeplleHCTBOBaHHOM mogenbio CMK, npegnaraemoit MC UCO
9000, 1 cocToUT U3 5 BNIOKOB, @ UMEHHO:
® OTBETCTBEHHOCTb PYKOBOACTBA;
® MeHe[LXXMEHT pecypcoB;
® NPOLeCChl XXU3HEHHOTO LMKAA NPOAYKLNK;
® QHANU3 U yIyULlEeHne;
® ynpasfieHne AOKYMEHTALMEN U 3aNUCAMM.

Mo ycnewHbIM pe3ynbTaTam cepTUUKALMOHHOIO ayauTa
26 nioHa 2003 ropa cucTteMa MeHeaXMeHTa KayecTsa
Halero NpesnpuATUA GbiNa NpU3HaHa COOTBETCTBYHOLWEN
Tpe6osaHuam MC MCO 9001:2000 ynoNHOMOYEHHbIM
MEeXAYyHapOoAHbIM OpraHom no ceptudukaymu.

C nioHa 2003 ropa no utonb 2006 rofa ynonHOMOYEHHbIM
MeXAyHapoLHbIM OPraHOM No cepTUdUKaLMK ObI0 NPOBEAEHO
5 Haf30pHbIX MPOBEPOK CUCTEMbI MEHEMXKMEHTa KayecTBa.
B nioHe 2006 rona 6bin npoBefeH cepTUDUKALMOHHbII
ayauT cuMcTeMbl MeHegKMeHTa KavectBa «NOV-OUOMALL»
komnaHueit SAI-Global. Mo pe3ynbTatam cepTudUKaLMoHHOrO
ayfAuTa HamMu 6bI10 NONYYEHO TPU cepTUdMKATA COOTBETCTBUSA
Tpe6bosaHusam MC MCO 9001:2000:

e SAI Global;
® IQnet;
e Accoumauum no ceptudmkaummn «Pycckuin Peructpy».

Ha Hawem npepnpuATMM OpPraHmM3oBaH NOJNHbIWN

NMPOM3BOACTBEHHBIN LUKA U3rOTOBAEHUA NMPOAYKUUU OT

NnpoBeAeHMA MapKeTWHIOBbIX MCCNefoBaHU O BBOAA B

3KCNayaTalmio NPoM3BOAUMON NPOLYKLMK y noTpebuTeneit

M NOCNenpoAaXKHOro rapaHTUHHOTO 06CNYKUBAHUA W

pemMoHTa.

Hamu onpefeneHsl 0CHOBHbIE NPOLECChHI, B3aMMOCBA3AHO
oTpaxeHHble B Mopgenn CMK «NOV-OUOMALL»:
® npouecc onpefeneHus U aHanusa TpeboBaHMIl

notpebutenen;

B paMKax 3T0ro npoLecca NpoBOAUTCA UCCNeA0BaHMe PbIHKa

QUALITY AS STRATEGY
OF SUCCESS

D.N. Gribanovsky

Director of Department for Quality, Health, Safety and
Environment of CJSC “NOV-FIDMASH”

he term “Quality” in international standards

of 1ISO 9000:2000 series reflects the level of
correspondence between features of goods of
services and customer’s expectations. For our
company establishing of high quality of production
is one of the main goal on the modern stage of
development.

Recognizing the importance of this question, in 2002
NOV-FIDMASH made a strategic decision on creation, imple-
mentation and certification of System of quality manage-
ment on correspondence with international standard ISO
9001:2000. For archiving this goal the Department for quality
management and technical control with independent status
and the group for development documents for System of qual-
ity management were created, the training of administration
and employees has been hold.

The main basis for System of quality management develop-
ment the process approach has been chosen. We determined
necessary processes of products life cycle. To all processes we
implement the methodology, known as Deming cycle “Plan-
Do-Check-Act” (PDCA). Model of NOV-FIDMASH System of
quality management is advanced model of SQM, suggested
by International System ISO 9000 and consist of 5 following
blocks:

e Administration responsibility;

e Resources management;

e Processes of products life cycle;

® Analysis and improvement;
Management of documents and records.

~ 2 Ne1 (19) MAPT/MARCH 2007



HOBOW W NepCcneKTUBHON NPOAYKLMHU, CUTYALIMOHHBIA aHanu3
B OTHOLIEHWUM CEPUIAHON NPOAYKLMK, ONpPefeneHne U aHanu3
Tpe6oBaHmii noTpeGuTeNeln Npu 3akNi0YeHUN LOTOBOPOB,
onpepeneHne yaoBIeTBOPEHHOCTU noTpebutenen
pe3ynbTataMn [eATeNbHOCTU NpeanpuATUA. BbixoaHble
AaHHble 3TOro mpouecca ABAATCA BXOLHbIMU AaHHbIMYU
ANA APYruX NpoLeccos;

® Npouecc NPOeKTUPOBAHUA U Pa3paboTKu NPOAYKLNY;
B pamKax 3TOro mpolecca ocyliecTsasercs paspaboTtka
KOHCTPYKTOPCKON AOKYMEHTalLWu, oTBeyvalwWwen
TpeboBaHMAM noTpebuteneit. PazpaboTku ocyliecTeasioTCS
KaKk No KOHKPeTHOMY 3aKa3y, Tak U MHULMATUBHO
C yyeToM noTpe6HOCTEN pbIHKA C UCNONb30BAHUEM CaMbIX
3O (EeKTUBHBIX METOLMK, B TOM Yucne, hyHKLUOHANBHO-
CTOMMOCTHOTO aHanu3a. BoixogHble AaHHble 3TOro npoliecca
ABNAIOTCA BXOAHBIMW [AaHHBIMW L8 NPOLECCOB 3aKyMKM
¥ NPOM3BOACTBA;

® npoLecc 3aKynku;
npoLecc 3aKynku obecneynsaet HeobXoLMMble MaTEpUabl
W KOMNAeKTyloWmne n3aenus Ans npolecca npou3BoAcTBa,
a Takxe obecneynmBaeT U3roToBNEHUE HEOOXOLUMbIX
MaTepuanoB U y310B N0 Koonepauuu;

® npouecc Npou3BOACTBa;
B NpoLiecce NPOM3BOLCTBA OCYLLECTBAETCSA CBAPKa, COOpKa
M NOKPACKa KaK OTAENbHbIX Y3/10B, TaK U U3LENUA B LEIOM,
Npou3BOAMUTCA HanafKa U npoBepka GYHKLMOHNPOBAHUA
U3LeNuA, NONHbIA KOMNJEKC UCMbITAaHUI, B TOM YUCIe Ha
MMWUTATOPE CKBAXWHbl. BbIXOOHbIMKW AaHHbIMKM MpoLecca
ABJAETCA M3roTOBNEHHAA NPOAYKLMA, COOTBETCTBYIOWANA
YCTaHOBNEHHbIM TPeBOBAHUAM;

® npouecc nycKo-HanafouHelx pabot;
NpeAnpuATHe BbINYCKAET TEXHUYECKMN COXHYIO, HAYKOEMKYI0
NPOAYKLMIO, N03TOMY 60NbLIOE 3HAYEHNE UMEET KauecTBO

According to the results of successful certification audit at
June 26, 2003, the System of quality management of our com-
pany was recognized as meeting requirements of International
Standard ISO 9001:2000 by authorized international organ.

In period from June 2003 to July 2006 the authorized intex-
national organ carried out 5 inspections of System of quality
management at enterprise. In June 2006 the certification
audit of CISC “NOV-FIDMASH"” System of quality manage-
ment was carried out by SAI-Global Company. According to
the results of certification audit we get three certificates of
correspondence to the International Standard IS0 9001:2000
requirements by:

o SAI Global;
¢ IQnet;
o Certification Association “Russian Registry”.

The complete cycle of production manufacturing from mar-
keting researches to putting in operation at customer site and
guarantee service and repair is organized at the enterprise.

We have defined the main processes, which are interdepen-
dently reflected in model of CJSC “NOV-FIDMASH” System of
quality management:
® Process of recognizing and analysis of Customer’s needs;

The researches of the market of new and perspective produc-

tion, situational analysis according to production, defying

and analysis of customer’s requirements for contracting,
getting the information about customers satisfaction of
enterprise work are carrying out in the frames of this pro-
cess. OQutput data of this process are input data for other
processes;

e Process of construction and production development;

The designing of production meeting customers need are

making in the frames of this process. Developments are

doing for particular order as well as initiatively according
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npoBefieHUA NYCKOHaNagaouyHbix pabot u obyyeHue
notpebuteneit NnpaBuNbHO 3KCNyaTaLum U 6e3onacHomy
npoBefeHuto paboT Ha obopyaoBaHuu. Ha npeanpustum
pa3paboTaH pernaMeHT NpoOBefEHUA MYCKOHANafouHbIX
pab6oT, nporpaMmbl 06y4yeHUs. BEIXOAHBIMU AAHHBIMY
npouecca sBAAETCA BBEAEHHAA B IKCMJIyaTaLMIo NPoAYKLHUA,

COOTBETCTBYIOWAN YCTAHOBNEHHLIM TPebOBAHUAM;
® NpoLecc rapaHTUUHOTO TEXHUYECKOTO 0BCNYKMBAHUSA W

peMoHTa;

NpoLecc rapaHTUiHOro TEXHUYECKOTro 0BCAYKUBAHUA

M pEMOHTA OCYLECTBAAETCA C Lenbl obecneyeHus

YA0BNETBOPEHHOCTU NOTPEOUTENEN 1 BKIIOYAET BbINOTHEHNE

npeanpusTMEM CBOMUX FapaHTUIHBIX U [OTOBOPHbIX

06s3aTenbCTB Nepen notpebutenamu;
® IpoLeCC NJaHUPOBAHUSA KAYECTBA, aHaN3a U NOCTOAHHOTO

YNyYlWeHNs;

3TOT NPOLEeCC He BXOAUT B YUCJIO NPOLECCOB XXU3HEHHOTO

LMKNA NPoAyKUWUM, HO obecneynBaeT aHanuU3 BCel

AeATENbHOCTU NPeANnpUATUS U NPUHATUE IPDEKTUBHbBIX

peleHunn;
® NpoLecc YNpaBieHUs YeNoBeYeCKUMM pecypcamu;

3TOT NPOLEeCcC He BXOAUT B YUCJI0 NPOLECCOB KU3HEHHOTO

LUMKNa NPOAYKUMMW, OAHAKO LNA HAWero NpeanpuaTus,

roe Kaxpas efAMHULA BbINYCKaeMOi NPOAYKLUMN ABASETCA

no CyTU YHUKaNbHOW U TpebGoBaHMA K KBanubuUKauum
paboOTHUKOB M MUX NOCTOAHHOMY NpodeccuoHanbHOMY

POCTY ABNAIOTCA OYEHb BBICOKUMU, 3TOT NPOLECC ABAAETCSA

XU3HEHHO HeobXO4UMbIM.

Ha npeanpuaTuu ocyuwectBnseTcs TexHonoruyeckas
noAroTOBKA NPOM3BOACTBA, MAEHTUDUKALMUA NpOAYKLUY,
ynpasfeHue coOCTBEHHOCTbIO NoTpebuTenei, coxpaHeHue
COOTBETCTBMA MPOAYKLMUM, YNpaBieHUe YCTPOCTBaMU Ans
MOHWUTOPUHTA W U3MEPEHUA U Lpyrue B3aUMOCBA3aHHbIE
C Npoueccamu BUAbl AeATENbHOCTU, HEOOXOAUMbIE ANS
3 PeKTUBHOTO DYHKLMOHMPOBAHNSA.

MnaHupoBaHMe NPOLECCOB KM3HEHHOTO LMKNA NPOAYKLUM
OCyLLECTBASAETCA Ha OCHOBAHMY LUeneii npefnpusTus B 061acty
KauecTBa 1 TpebOBaHUI K NPOAYKLMM U BKIKOYAET pa3pabdoTKy
€XETOHbIX M eXXeMeCAYHbIX NNaHoB paboT 1 nnaH-rpaduka
W3rOTOBIEHMSA U3eNUs MO KaXKAblil KOHKPETHbLIN 3aKa3.

Ha npeanpuaTUM NpPOBOLMTCA ONEpPaTUBHLIN K
eXeKBapTajbHblil MOHUTOPUHI NMPOLECCOB, AN YEero no
KJlOYEeBbIM NPOLECCAM M BUAAM AEATEeNbHOCTU YCTAHOBEHbI
KpUTEPUWU MOHUTOPMUHIA M UX OLEHOYHbIE MOKa3aTenu.
OCHOBHbIMW KPUTEPUAMU ABNAOTCA YAOBNETBOPEHHOCTb
notpebuteneit (no pesynbrTataMm onpoca, oTKasam B
npouecce 3KCNAyaTauun), Ka4ecTBO U CPOKMU MPOBEAEHUs
paboT no 3aKynke, NPOEKTUPOBAHMWIO U U3TOTOBJIEHUIO,
nonHoTa obecneyeHns pecypcamu, 3aTpaThl Ha rapaHTUitHoe
obcnyxusanue. Ctatuctuyeckas o6paboTka pesynbTaTos
MOHUTOPMHTA NO3BONAET CBOEBPEMEHHO BbIABNATb «60NEBbIE»
TOYKM B NMPOLECCAX KM3HEHHOrO LUMUKNA NpeanpuaTUs u
NMPUHUMATb COOTBETCTBYIOLWME MEPLI MO KOPPEKTUPOBKE
npoLeccos.

Ha 2007 rog Hamu npuHATa HOBas NOJMUTUKA B 06NacTm
KayecTga:

«Bbinyck nepepoBoro HedTenpombicioBOro U 6ypoBoro
o6opyfoBaHUA, COOTBETCTBYOWEro TpeboBaHUAM U
OXUMAAHUAM NOTpebuTeneil, 06s3aTesIbHbIM U 3aKOHOAATENbHbIM
Tpe6OBAHUAM U FrapaHTUpPYIOLEro YCTORYMBLIA POCT
npubeinn npegnpuaTus. HapawmsaHue NpoeKTHOTO U
NpPOU3BOACTBEHHOrO NOTEHLMANA NPeanpuUsTUs, 0CBOEHME
nepeaoBbiX NPOU3BOACTBEHHbIX TEXHOOTUIY.

MbI TaK}Xe NpoBeNU KOPPEKTUPOBKY U3MEPUMBIX Liene
B 06J1aCcTU KayecTBa:
® NMOBbIWEHWE KAYECTBA COOCTBEHHOTO NPON3BOACTBA;
® obecneyeHune NOCTaBKM KayeCTBEHHO NPoAyKLum (Y3108,

to the market needs with implementation of the most ef-

fective technologies, including functional-cost analysis.

Output data of this process are input data for processes of

purchasing and production;
® Process of purchasing;

Process of purchasing supplies necessary materials and

component items for production process and also provide

the production of necessary materials and units on coopera-
tion;
 Process of production;

Welding, assembly and painting of separate items as well as

the whole unit are doing in frames of this process as well as

adjusting and checking of unit’s work and complete cycle
of testing, including testing on well imitation. Output data
of this process is production that meets the requirements
set;

® Process of adjustment;

Company manufactures complicated high technology

production, that is why the quality of adjustment works

and training of customer’s personnel on correct and safety
work on the equipment provided are questions of high
importance. Company developed the order of adjustment
work realization and training programs. Output data of this
process is putting into production product, which meets
established requirements;

® Process of guarantee service and repair;

Process of guarantee service and repair is aimed to provide

customers satisfaction and include fulfillment of company’s

guarantee and contract obligations;
® Process of quality planning, analysis and constant improve-
ment;

This process is not one from products life cycle, but it pro-

vides the analysis of the whole activity of enterprise and

taking effective decisions;
® Process of personnel management;

This process is not one from products life cycle, but our

company it is vitally important because of uniqueness of

every item produced and high requirements for personnel
qualification and constant professional growth.

Company organized technological preparation of produc-
tion, products identification, managing of customers’ prop-
erty, maintenance of products correspondence, managing
of monitoring and measurement tools and other kinds of
activities, interdependent with processes and necessary for
effective work.

Planning of products life cycle processes is based on the
company’s goals connected with quality and requirement to
products and include development of annual and monthly
plans of work and progress chart for every order.

Company carry out operative and quarterly monitoring of
processes, that is why the criteria for monitoring and estima-
tion indexes were established for main processes and kinds of
work. The main criteria are customers’ satisfaction (estimated
by questionnaires and failures at the operation), quality and
terms of purchasing, construction and manufacturing, com-
pleteness of resources supply, guarantee service costs. Statis-
tical processing of the monitoring results allows to reveal the
“painful” points in company’s life cycle processes in time and
to take corresponding measures on updating processes.

For 2007 we accepted the new quality policy:

“Manufacturing of progressive oilfield equipment that
complies with requirements and expectations of the custom-
ers, obligatory and legislative requirements and guarantees
sustainable profit growth to the enterprise. Increase of design
and production potential of the enterprise and mastering
foremost manufacturing technology”.

We also have carried out updating the measurable pur-
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Jetaneil U KOMNIEKTYIOWKX) OT MOCTaBIUKOB;
® NoBbILWEHWE YI0BJETBOPEHHOCTU NOTPebUTENEH KAYECTBOM

NOCTaBNAEMbIX N3NNI U YCIyr;
® NOBbIWEHWE YAOBNETBOPEHHOCTH NOTpebuUTenei cpokamu

NOCTaBKU U3AENUIA;
® CBOEBpEMEHHOe W HenpepbiBHOE YCOBEpLIEeHCTBOBaHNE

NpoLLeccoB 1 NPOAYKLNUM;
® noBbiWeHNe NpohecCMOHANbHOTO YPOBHA U MOTUBALMUM

paboTHUKOB;
® BbLINMOJNHEHWE NMNAHOBLIX 3aAaHWI NO CPOKaM

NpoeKTUPOBaHHUA.

Ho He TonbKo KoppeKkTMpoBKOW fokymeHToB CMK mbl
LobuBaeMcs ynyyweHus kayectsa. Mo ynyylweHuto kKayecTsa
BbINyCKaeMon NpPoAYKLMWN HAMM NPOBOLMUTCA U pa3HONIaHOBAsA
OpraHu3auMoHHO-TeXHUYecKas paboTa:

a) CoemecTHOo co cneuuanuctamm HR Gbina
NpoaHanM3npoBaHa KOHCTPYKLUU UHXKEKTOPOB Cepuu
M10, M20. B pe3synbTate 6Gbina npoBefeHa KOHCTPYKTUBHAS
MOAEPHMU3aLMUA NHIKEKTOPOB, @ TaKXXe M3MEeHeHa TeXHONOorns
npoBefeHus cOopoyHbIx paboT. MapannensHo Obin U3roToBAEH
cneunann3MpoBaHHbIA CTEHA ANA NPOBEAEHUA UCMbITAHUN
MHXXEKTOPOB B NpoLiecce paboThl, NO3BONAIOWMIA UCMLITHIBATH
MHXEeKTOopa C MaKCUMalbHbIM TATOBbIM ycunuem fo 400
KH. [ins KOMNneKcHOro BHeApeHMA BCEro npouecca Takxe
6bln opraHu3oBaH U 060OpyLOBAH y4acToKk Ans cbopku
WHIXEKTOPOB, BbIfENEHA W 3aKpenjieHa oTaenbHas Gpuraga
cboplwnKoB. B pesynbtate Mbl CMOMIN YBENYUTL TATOBOE
ycunue mHxektopa M20 go 27 1. B HacToAwMn MOMEHT
BpeMeHU nepBas NapTUs MOLEPHU3UPOBAHHbLIX UHXEKTOPOB
yCMewHo 3KcnayatupyeTca B page KomnaHuin. Hanpumep,
3a 3 nocnefHNX MecALa C UCMONb30BAHUEM WHXeKTopa

poses in the field of quality:

e Improvement of quality of own manufacture;

e Maintenance of delivery of qualitative production (units,
details and accessories) from suppliers;

e Increase of satisfaction of consumers by quality of deliv-
ered products and services;

e Increase of satisfaction of consumers by terms of delivery
of products;

¢ Duly and continuous improvement of processes and
production;

e Increase of a professional level and motivation of workers;

¢ Fulfillment of planned targets on terms of designing.

But not only by updating of documents for System of
quality management we achieve improvement of quality. On
improvement of production quality we also carry out versatile
organizational-technical work:

a) Together with HR experts the designs of injectors M10,
M20 series has been analyzed. In result constructive mod-
ernization of injectors has been has been carried out, and
also the technology of carrying out of assembly works was
changed. The specialized stand for carrying out of tests of
injectors has been in parallel made during the work, allowing
to test the injector with the maximal traction effort up to
400 KN. For complex implementation of all process the site for
assembly of injectors also has been organized and equipped,
the separate brigade of collectors is allocated and fixed. In
result we could increase traction effort of M20 injector up to
27 t. For now the first set of modernized injectors is success-
fully maintained in a number of the companies. For example,
for last 3 months “Schlumberger”company has been carried
out 17 RIH/POH operations with use of M20 injector, and the
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M20 komnaHueit «Schlumberger» 6bi10 nposegero 17 CMO,
npuyém obuiuit npober coctasun 6onee 90 kM;

b) MposeneH oT60p NepcoHana, NPOBOASLLErO NPUEMKY
rOTOBOI NPOAYKLMMY, a TAKXKE NPOBOAALLEr0 BXOLHOW KOHTPOb
KOMNAEKTYIOWMX, Y3710B U feTaneil oT nocTaBlWwukos. [ns
YNYYLWEHNUA KayecTBa NpPUEMKU NMpoBefeHa cneuuanusauyms
WH)XEHEepoB MO KAYyecTBY KaK MO HanpaBieHUAM NpUEMKU
NPOM3BOAMMOIA NpesnpuaTHeM NpomyKuuu (KonTiobuHrosas
TEXHWKa, HACOCHbIe U TMAPOTALMOHHbIE YCTAHOBKM), TaK U NO
npeanpuATUAM-NOCTABLLMKAM KOMNAEKTYIOWMUX U3Lenunii u
y310B. BHOBb NpUHATLIN NepcoHan NpowWwen [oNOAHUTENbHYIO
NOAFOTOBKY NO:
® HepaspylawLeMy KOHTpo;
® KOHTPOJII0 CBAPOYHbIX COELUHEHUN;
® yCTPOMCTBY M 3KcnayaTauum waccu M3KT;
® TeXHWYEeCKOMY YCTPOMCTBY BbINYCKAEMbIX U3AENUIA;

) Hamu BHeCeHbl U3MEHEHUS B CUCTEMY TPUEMKM BbIMYCKAEMbIX
U3genunii — NnepecMoTpeHa TEXHONOTUSA TECTUPOBAHNS, A TaKKe
pa3paboTaHbl NOAPOGHbLIE KOHTPObHLIE AUCTEI HA KaXAoe
u3genve;

d) Bepétcsa komnnekcHas paboTa ¢ nocTaBlWMUKamu,
NO3BONAIOLLAA HE TOJIKO OTCENBATH N0 pe3yNbTatam Nonyroi0Bou
OLEHKU «ayTcaWfepoB», HO M, CaMOe FNaBHOe, — aKTUBHO
nomoraTb pa3BuBaTbCa «nuaepamy». B 2006 rogy Mbl BHeapuau
100 % BXOLHOI KOHTPONb KoMnnekTylowux. Haubonee
WWPOKOE NPUMEHEHUE NOAYYUIN BbIE3AHbIE KOHTPOU Ka4ecTBa
AeTaneii y noctasLmKoB. o Bcem nocTasLyMKam Hamu BefETCS
CTaTUCTUYECKUI YHET BCeX fiedeKTOB, KOTOPbIN €XXeKBapTaNbHO
UM npegocTasnsetcs. TakKe Mbl Hayaau BHEAPATb CUCTEMY
€)XXEKBapTasibHbIX COBEWAHWA C OCHOBHbIMU MOCTABLUKAMY
no 06CYXAEHWIO KAaYyecTBa MOCTABAAEMON UMW NPOLYKLMMY,
Takumu Kak PYM M3KT, PYN C30C, OAO «Crpoiimawy. Komnnekc
BbILWEHA3BAHHbIX MEPONPUATUIA NO3BONUI CHU3UTbL YPOBEHb
6paka 4o 4,3 % no utoram 2006 roga;

e) [lna onepatMBHOTO M NOAHOTO YYyéTa 3ameyvaHuil
notpebuTeneil Mbl Hayanu BHELPEHWE CUCTEMbl NMPOBEAEHMS
Bbl€3[IHbIX COBELWAHUNA MO Ka4yecTBY C HALMMKU OCHOBHbLIMU
notpebutenamu. Tak ans npumepa B okTabpe 2006 roaa
Mbl MPOBENN COBMECTHOE COBELAHWe C NpeACcTaBUTENAMM
komnaHuu «Schlumberger» Ha 6a3e B MbiThb-fxe. B xope
BCTPEYM ObIIM He TONbKO YTOYHEHbl 3aMeyaHus k pabote
YCTAaHOBOK Ha CErofHALWHEM 3Tane, HO W BbipaboTaH Lenblii
pAL KOHCTPYKTUBHBIX YIYUYWEHWUA, KOTOPblE OYLYT YYTEHbI
B Nocnefyownx Mogensx;

general run has made more than 90 km;

b) Selection of the personnel conducting acceptance of
finished goods, and also conducting the entrance control of
accessories, units and details from suppliers is carried out.
For improvement of acceptance quality the specialization of
engineers on quality as on directions of acceptance of produc-
tion made by the enterprise (coiled tubing technics, pump and
hydrorotary installations), and on enterprises-suppliers of
completing products and units is carried out. Again accepted
personnel has had additional training on:
® Non-destructive control;

e Control of the welding connections;
¢ System and operation of chassis MZKT;
e Technical features of products;

c) We bring changes in products’ system of acceptance
- the technology of testing is reconsidered, and also detailed
control sheets on each product are developed;

d) Complex work with the suppliers is conducted, allowing
not only to exclude the “outsiders” by results of a semi-annual
estimation, but also, the most important, - to help actively
to the “leaders” development. In 2006 we have introduced
100 % entrance control of accessories. The widest application
the exit checks of qualities of details at suppliers’ sites have
received. On all suppliers we conduct the statistical account
of all defects which quarterly is given to them. Also we have
started to implement the system of quarterly meetings with
the basic suppliers on discussion of quality of production
delivered by them, such as RUE MZKT, RUE SZ0OS, Open Society
“Stroymash”. The complex of the above-named actions has
allowed to lower a level of a spoilage to 4,3 % on results of
2006;

e) For the operative and full account of consumers’ wishes
we have bequn the introduction of system of carrying out of
exit meetings on quality with our basic consumers. So for an
example in October, 2006 we have held joint meeting with
representatives of company “Schlumberger” company on
base in Piyt-Yah. During a meeting were not only remarks to
work of installations at a today’s stage are specified, but also
a lot of constructive improvements which will be taken into
account in the subsequent models is produced;

f) The “step by step” policy of production improvement,
i.e. revealing of 100 % of defects - the analysis and planning
of actions on elimination of each of them is carried out.
Depending on a source of occurrence of defect we improve a
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Fidmash €
NMOJINTUKA B OBJIACTU KAHECTBA
QUALITY POLICY

«OT KAHECTBA NMPOAYKLINN
K KAYHECTBY XN3HW»

Bhimyck mepenoBoro HedTempoMLICII0BOTO
1 6ypoBOro 060pyRoOBaHNS,
COOTBETCTBYIOLIETO TPEOOBAHUAM
W 0OXUIAHUAM TIOTpebuTenei, 06s13aTeIbHLIM
W 3aKOHOZATEJIbHLIM TPeOoBaHUAM
W rapaHTUPYIoLero YCTOUIUBLIN POCT
pubbUIN IpeanpuATUA. Hapamusanve
TIPOEKTHOTO U IIPOU3BOZCTBEHHOTO TOTEHIU-
aJla IPEeLIIPUATUSA, OCBOEHUE TIEPESIOBLIX
TIPOU3BOJICTBEHHBIX TEXHOJIOTUIA.

Haunin HamepeHus:

¢ Co3paHne MpoAyKLUN MaKCUMAJbHO
YI0BNETBOPAIONEN TPEOOBAHUAM
Pa3nuny- HLIX IOTpebuTeneii.

e (ObGecrmevyeHne CBOEBPEMEHHOTO yayvlie-
Hua CMK Kak cuctemsl yrpaBneHus
IIPELITPUATUEM C 11€J1bl0 MAKCUMU3ALUN
pe3ynbrara.

¢ YcTaHOBNEHWE B3aUMOOTBETCTBEHHBIX
OTHOLIEHUN C OCTAaBIMUKAMU OIS
obecrmeyeHns CBOEBPEMEHHON ITOCTABKU
KaueCcTBeHHOW ITPOAYKLUN.

¢ Co3nanue u opaepKaHne BHyTpeHHEN
Cpenbl B KONJIEKTUBE, 00eceunBaiolen
II0JIHOE BOBJIeYEHWE PAOOTHUKOB
B Peanun3auuio lenei mpeanpuaTus.

PykosoactBo C3A0 «®UIMAII» 6epeT
Ha cebs cnepyiomme 06513aTenbCTBA:

® [Ipef0CTaBNATbL PECYPCHL 1A pean-
n3auun  Hacroauwen Ilonntukn;

® pHecrieunBaTh COOTBETCTBUE CUCTEMBL
MeHe[I)XMeHTa KauecTBa TpeboBaHUAM
1CO 9001:2000;

® [TOBLIUIATH PE3Y/ILTATUBHOCTb CUCTEMBI
MEeHeJ)XMeHTa KauecTsa.

«FROM THE QUALITY OF PRODUCTS
TO THE QUALITY OF LIFE»

Manufacturing of progressive oilfield
equipment that complies with require-
ments and expectations of the custom-
ers, obligatory and legislative require-
ments and guarantees sustainable prof-
it growth to the enterprise. Increase
of design and production potential of
the enterprise and mastering foremost
manufacturing technology.

Our intentions:

e Manufacturing of products satisfying
different customers’ requirements to the
maximuum.

® To provide timely improvement of Qual-
ity Man  agement System as a system
of management of the company in order
to maximize the result.

e Establishment of mutually responsible
relations with suppliers to provide timely
delivery of high quality products.

¢ Creation and support of favorable en-
vironment inside the company provid-
ing full involvement of employees into
achievement of the company’s objectives.

CJSC “FIDMASH” management under-
takes the following obligations:

e provide resources for realization of the
present Policy;

e provide conformance of quality manage-
ment system to IS0 9001:2000 require-
ments;

¢ improve effectiveness of quality man-
agement system.

[eHepanbHbIN JUpPeKTop
E. B. JlanoTteHTOBa

Director General
Alena Lapatsentava

AxBapb 2007 MuHCK

January 2007 Minsk
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f) MpoBoAUTCA MOAUTUKA NO YAYYWEHUIO NPORYKLUM
«war 3a waromy, 7.e. sbiaBneHune 100% pedektos — aHanus
M NNAHWMPOBAHWE MEPONPUATUIA NO YCTPAHEHUIO KAXO0M0 U3
HUX. B 3aBMCUMOCTM OT UCTOYHMKA NosBNeHUa fedeKTa Mbl
VNyyLlaeM KOHCTPYKLMIO U3LeNUIA, U3MEHAIEM TeXHON0rnYeckue
NPOLEeCCh BHYTPM NPOM3BOACTBA UM NPeanaraem notpebutento
LOnoNHUTENbHOE 00yYeHue nepcoHana. Hanpumep, Hamm 6bin
OpraH130BaH COBMECTHbI Kypc 06y4YeHUs 0COOEHHOCTAM
3IKCNAyaTaLlum U TeXHWYECKOro ob6CNyXKMBaHUA Waccu
HenoCpeACTBEHHO HA NPOU3BOACTBEHHON Gase M3KT, B
KOTOPOM MPUHANW y4acTue NpenCcTaBUTENN KOMMAHUM
«Schlumbergery;

g) Ons coKpalleHMs BpeMeHU YCTPAHEHWUA 0TKa30B Hallei
npoayKLUMu 6bia CO3aH OTAENbHbIA CKNAA 3anacHblX YacTeil,
4TO NO3BOJIUJIO 33aEKNAPUPOBATL yCTPaHeHMe 6ONbWNHCTBA
nedekToB B TeyeHue 10 paboumx gHeir. Takon cpok
VL,OBNETBOPWU/ MO pe3yabTatam onpoca 60NbWIUHCTBO HALIMUX
notpebutenei.

B uenom npoBepeHue BblilWeyKa3aHHOrO KOMNiekKca
LOMNOJIHUTENIbHBIX MEp MO3BOJIMIO HE TONIbKO 3HAUYUTENbHO
VAYYWNUTb KAaYeCTBEHHbI YPOBEeHb BbINYyCKAaeMO
NPoAyKLUM, HO U 3aCNyXWUTb AOBEPUE Y IKCNNYATUPYIOLLUX
opraHusauuin. Hanpumep, no pe3ynbrataMm aHKETUPOBAHMUSA
VO0BNETBOPEHHOCTU NoTpebuTeneii 3a 2006 rog Mbl [OCTUINY
ypoBHsa 70%, a Ha yctaHoBke MK20T-30 Haw notpebutens
000 «KonTto6uHr-CepBuc» BbIMONHMA HA CKBaxuHax PY[
«benopycbHedTb» B TeyeHue nonytopa Hepens 8 CMO 6e3
3amMeyaHuit.

OfHaKo, Ha HawW B3rNAf, 0CTaHABANBATbCA HA AOCTUTHYTOM
paHo. Hamu HameueH pAf cTpaTernyeckux HanpasieHui no
noBbllWeHNt0 Kayectsa Ha 2007 rop:
® noBblilWeHUe JOAN COOCTBEHHOrO NPOU3BOACTBA B

BbIMYCKaeMOM NPOAYyKLUN - pa3BUTUE W OCBOEHUE Ha

NpeanpuATUM HOBbIX TEXHOOT U, TAKUX KaK NPOU3BOACTBO

CBAapHbIX METANNOKOHCTPYKLUN, NOKPAacCOYHOe

Npou3BOACTBO;
® NoBbIWEHME KayecTBa nposefeHus paboT B c6OpoYHOM

Luexy — obydyeHue nepcoHana, BHeApeHUE CUCTEMBI

NOCTOAHHOTO MH(POPMUPOBAHUA O HECOOTBETCTBUAX,

BbIABJIEHHbIX MO WX BUHE, NOBbILEHNE OTBETCTBEHHOCTH,

ycuneHue KoHTpons (noonepaunoHHas npuémka). Takxke

LNA NPOCNEXUBAHUA AUHAMUKU U3MEHEHUI Mbl BBEU

LOMNOJNIHUTENbHLIA CTAaTUCTUYECKUIA NOKa3aTenb npolecca:

KOJIMY4ECTBO HECOOTBETCTBMUI NPOAYKLMUN HA OfHO U3fenue,

npou3owWwenlwmnx no BUHe NPOU3BOACTBEHHOTO Liexa;
® NOCTOAHHOE yAy4ylleHWe KOHCTPYKLUUU NpOAyKLUM —

NOCTOAHHBIA aHAaNM3 BCEX OTKA30B NPOAYKUMW N0 mepe

BO3HUKHOBEHUA, A TaKkKe COOPAHHbLIX NMPepioXeHUin oT

notpebuteneit no ynyduweHuio noTpebUTeNbCKUX CBOMCTB

npoayKuumu, u pa3paboTka Ha UX OCHOBE MOCTOAHHO

LEeNCTBYIOWENH NPOrpaMMbl MO YIYYWEHMWIO KOHCTPYKLMK;
® noBbllWeHMe KBanM@uKaLuum nepcoHana, kak B Leaom

BCEro NpeanpuATMA, Tak U B 0COOEHHOCTM y4acTBYIOLWETO

B NPpUEMKe NpoayKLuUM — 0OyyYeHUEe NO Pa3UYHbIM

obpasoBatenbHbIM Nporpamma B Pb, a Takxe nposefeHue

CTaXXupoBok Ha npegnpuatuax NOV;
® NpoBefeHUe COBEpLIEHCTBOBAHUA CTbika (y4éT TpeboBa-

HUM) 2-X KNIOYEBbIX OU3HEC MPOLECCOB — MPOEKTUPOBaAHUE

M Npou3BoACTBO. HaM Heo6X0AMMO MOJEPHU3UPOBATD

cUCTeMy TaK, YTO6bl MMeTb BO3MOXHOCTb MaKCUMaNbHO

YOOBNETBOPATbL BCE TpebOBaHMA NOTpebuTens, agantupys

noJ, HEero KOHCTPYKuMio 6€3 CyWeCcTBEHHOTO U3MEHEHUA

CTOMMOCTU 1 CPOKOB NPOU3BOACTBA, U, CAMOE [N1aBHOE, NMpK

CTabuNbHO BLICOKOM YPOBHE KayecTsa. m

design of products, we change technological processes inside
manufacture or we offer the consumer additional training of
the personnel. For example, we had been organized a joint
curriculum to features of operation and maintenance service
of the chassis directly on industrial base of MZKT in which rep-
resentatives of company “Schlumberger” have taken part;

g) For reduction of time of failures fixture of our produc-
tion the separate warehouse of spare parts that has allowed
to declare the repair time for the majority of defects within
10 working days has been created. By results of interrogation
such term has satisfied the majority of our consumers.

As a whole carrying out of the above-stated complex of
additional measures has allowed not only to improve consider-
ably a qualitative level of production, but also to deserve trust
at the maintaining organizations. For example, by results of
questioning for satisfaction of consumers for 2006 we have
achieved a level of 70 %, and our consumer Open Company
“Coiled Tubing Service” has executed by unit MK20T-30 8
RIH/POH operations on wells of RUE «Belarusneft» within
one and a half weeks without remarks.

However, in our opinion, to stop on achieved early. We plan
a number of strategic directions on improvement of quality
for 2007:
¢ increase in the share of in-house manufacture of products,

which includes the development and employment of new

technologies at the enterprise such as the production of
welding metalware, painting production;

¢ improvement of quality of work in the assembly department,
which includes personnel training, introduction of a system
of permanent informing of the personnel about inadequa-
cies they made, boosting of responsibility, enhancement
of control (step-by-step acceptance of products). Also to
control the dynamics of changes we have entered additional
statistics of process: quantity of discrepancies of production
on one product occurred on fault of industrial shop;

¢ constant improvement of the products’ construction, which
includes the constant analysis of all failures of produc-
tion in process of work, and also the collected offers from
consumers on improvement of consumer properties of pro-
duction, and development on their basis of the permanent
program on improvement of a design;

e improvement of professional skills of the personnel of a
whole Company, and in particular the personnel partici-
pating in acceptance of production - training on various
educational program in Belarus, and also carrying out of
training at NOV enterprises;

¢ improving the junction (accounting of requirements) of the
two key business processes — design and production. The
key requirement for the production is the ability of a fast
response to changes in the unit design, which therefore
means the maximization of quality (i.e. the creation of
a more flexible production without losing time). It also
requires the highest possible unification of products and
a decrease in the range of products, thus leading to the
minimization of production costs;

® IpOBEfIEHNE COBEPLIEHCTBOBAHMA CTHIKA (YUET Tpe6GoBaHMil)
2-X KN104eBHIX OU3HEC MPOLECCOB — MPOEKTUPOBAHUE U
mIpou3BoACTBO. It is necessary for us to modernize system
so that to have an opportunity to satisfy all requirements
of the consumer as much as possible, adapting under it a
design without essential change of cost and terms of man-
ufacture, and, the most important, at stably high quality. m
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A0 KOJITOBUHIOBOIo
BYPEHUA HALLO
AOOPACTHU

Unmepsoio ¢ A.I'. MonyaHoBbsIM, npogheccopom, 8.m.H., 3a8.
Kagpedpoli mexHuyeckol mexanuku PIY ne¢pmu u 2aza um.
U.M.I[y6KuHa

Bpemsa kontio6unra: Anekcanap leoprueeuy, B nocnegHee
BpeMma B POCCUM aKTUBHO Hayanu 3aHUMATbCA FOPU30HTANIbHBIM
GypeHunem. Yem, Ha Baw B3rnsap, o6yciosneHo 6ypHoe passuTtne
371011 06NacCTH B NocneaHue AecaTb NeT?

MonuaHoB: 3710 BnosnHe ectecTBeHHO. Bo-nepBblx, K HacTosweMy
MOMEHTY YBENYUTL peanbHyto HedTeoTaauy, To ecTb GakTUYeckyto,
a He Mo CMeTaM, MOXHO TO/IbKO OAHMM CMOCOOOM: BBEAEHWEM B
3KCNyaTaL o ropu3oHTaNbHbIX CKBaXMUH. Kpome Toro, HaknagblBaet
CBOI1 OTNEYATOK U poccuiickas cneunduka. [leno B Tom, yto GypeHue
V Hac M3HayanbHO BENOCb YKPYMHEHHOW CETKOM, YTO, ECTECTBEHHO,
NPMBENO K TOMY, YTO B MACTax OCTaNoCb OFPOMHOE KOJIMYECTBO
JINH3, B KOTOPbIX COCPeAoToYeHa HeTh, KOTOPYIO HUKAK He yAaeTcs
n3eneyb. A GypeHne ropusoHTaNbHbIX CTBOJIOB NO3BONSAET A06paThCs
[0 3TUX 3anacoB. Kpome Toro, Hasimume foCTato4Ho 60bworo hoHaa
BEpPTUKaJIbHbIX CKBAXWH B 3HAUUTE/IbHOI Mepe obneryaeT BBEiEHNE B
3KCnyarauuio Ha NPOMbICNAax roOPU30HTaNbHbIX OTBOAOB. B 3T0M CBA3M
COBEPLIEHHO eCTECTBEHHO, YTO, KaK TOMbKO CTanu 06pa3oBblBaThCS
yacTHble HethTefoObIBalOLWME KOMNAHWUM, OHU AKTUBHO 3aHSANMUChH
paboTamMu No MCNONb30BAHWIO TOPU30HTaNbHOrO GypeHus ans
NOBbIWEHWA HedTeoTAAYM NNACTOB, B YACTHOCTH, «NYKOWST» Havan
NPOBOAMTL 3TV PaboThl elwe B 1995 rofy, TakkKe Kak 1 MHOTMe fpyrue
KomnaHum Ha Tepputopuu CHI.

BK: B CeBepHoit AMepuKe Takue pa6oTbl, B OCHOBHOM,
BbINOJIHAIOTCA C NOMOLUbIO KONITIOOMHIOBbIX YCTaHOBOK. Ha MHOrMX
POCCUINCKUX MECTOPOXKAEHUAX UCMOJIb30BAHUE KONTIOOUHIOBOrO
6ypeHusa TaKKe BeCbMa NepcrneKTUBHO M MOJKET AaTb 3HAYUTENbHbIN
3KoHOMM4ecKui 3hekT. Yo Bbl MOXKeTe CKa3aTb 0 COBpeMeHHOM
cuTyaumu B 3Tou o6nactu B Poccumn?

MonuaHoB: MHOrve KOMNaHWK, B TOM Yuche, onsTb xe «JTYKONST»,
0YeHb MHTEHCMBHO 3aHWMAOTCA 3TUMWU BOMPOCAMU, HO BCE OHU
3aHWUMAlOTCA TOPU3OHTANbHEIM OYPEHUEM C UCNONb30BAHMEM
KNaccuyecKoi TeXHONOTMK, U, KaK npaeuio, OypsaT ¢ arperatos ans
KanuTasbHOrO peMOoHTa rpy30MoAbeMHOCTbI0 nopsAaka 100 ToHH. U, B
o6uem-To, 3abypuBalOTCA rae-To MeTPoB Ha 500 MaKCUMyM, npuyem
UCMONb3ys UMEHHO KNAacCUYecKue TeXHONOrUu. 31o 06ycnoBieHo
TEM, YTO, BO-NEpBbIX, He0OX0AMMOE 15 3TOT0 060PYA0BaHKE FOPa3A0
Gonee pacnpocTpaHeHo B CEPBUCHbIX MOLPA3AENEHUSAX U KOMMAHUSAX,
a BO-BTOPbIX, TEM, YTO OHO HAaMHOro Aewesne. Tak, arperat ans
FOPU30HTANbHOMO GYpPeHWs C NOMOLLbLIO KNACCUYECKUX TEXHOJOMUI
CTOWT B pa3bl elueBsie, YeM GypoBas KONTIOOUHIOBAs YCTaHOBKA.

Mpu 3TOM He06X0AMMO OTMETUTb, YTO B LieNOM paboThl Mo
ropu3oHTaibHOMyY BypeHuto B Poccum feicTBUTENBHO NPOM3BOAATCS BO
BCE 60/1bLLIMX 0OGBEMAX, TO €CTb NPOLECC UAET JOCTATOYHO MHTEHCUBHO,
M NpW 3TOM UCMONB3YIOTCA U CUCTEMbI OPUEHTALMM, U [OCTAaTOYHO
COBPEMEHHbIE CUCTEMbI NPUTOTOBIEHUS 1 0YUCTKM BYPOBOTO PacTBopa,
TONIbKO BCE 3TO WMAET Ha 0GbIYHON KONMOHHE. Hackonbko 51 3Hato, no
3anagHoi Cubupw ceityac npopabotaHo nopsaka 1000 Takux BOT
FOPU30HTAJIbHbBIX CKBAXMWH.

COILED TUBING
DRILLING NEEDS
APPROPRIATE LEVEL

Interview with Aleksandr G. Molchanov, professor, senior
lecturer of technical sciences, Head of Department of Techni-
cal Mechanics of I.M.Gubkin RGU of oil and gas

Coiled Tubing Times: Mr. Molchanov, there has been
since recently an extensive growth in horizontal drilling
in Russia. What do you think has caused the development
in this area over the last ten years?

Molchanov: This is quite natural. First of all, there is at
present only one way to increase the real oil production rate
— that is, the actual and not the estimated one - namely,
by putting horizontal wells into operation. Besides, the
specific character of drilling in Russia has its own impact,
too. Drilling was primarily done in Russia on a large grid,
which naturally left a huge amount of lenses in the layers,
with oil that cannot be extracted. The drilling of horizontal
bores, however, makes it possible to reach those reserves.
Moreover, thanks to the availability of a rather large stock
of vertical holes it is much easier to put drain holes into
operationin the fields. It is therefore quite natural that with
the emergence of private oil-producing companies, they
started actively employing horizontal drilling to raise the
production rate of layers. LUKOIL, for example, started doing
this work as early as in 1995, as well as other companies on
territory of CIS countries.

Coiled Tubing Times: In North America such jobs are
done mostly with the use of coiled tubing (CT) units.
There are a lot of oilfields in Russia, where implemen-
tation of coiled tubing drilling is very promising and
may significantly increase economical effectiveness of
development. How can you describe the current situa-
tion in Russia in this sphere?

Molchanov: Many companies, including LUKOIL, are very
actively dealing with these issues, but they all do horizon-
tal drilling based on a classical technology, drilling as a
rule, using the capital repair equipment with the carrying
capacity of about 100 tons. They can drill in general not
deeper as 500 meters using these classical technologies.
The reasons for that are, first, the necessary equipment is
much more available at service divisions and companies
and second, it is much cheaper. Thus, CT drilling unit is in
times as expensivethe than horizontal drilling unit based
on classical technologies.

But it should be mentioned that Russia is really seeing a
growth in horizontal drilling, so it is rather an active process,
with operators using position reference systems and quite
modern systems of drilling mud mixing and cleaning, but
all this is done on a conventional string. As far as I know,
nearly 1,000 of such horizontal bores have been operated
up to date in Western Siberia.

Coiled Tubing Times: You have mentioned LUKOIL, but
does the situation in Russian service companies differ
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BK: Bot Bbi ynomsanynu «JIVKOMJI», a cutyauums ¢ poccuickumu
CepBUCHBIMWU KOMNAHWAMU CUJIbHO OT/INYAETCA OT CUTYaUUU B
CO6CTBEHHbIX CEPBUCHBIX NOAPa3AeNeHUsAx HedTea00bIBAIOLMX
KOMNaHUin?

MonuaHoB: [la HeT, B 061eM-TO CUTYaLMA U 30eCb CKNaablBaeTcs
NPUMEPHO TaKas e, U CEpPBUCHbIE KOMNAHUU TOXE aKTUBHO
3aHWUMAIOTCS FOPU3OHTAJIbHBIM BypeHreM. BoobLue i xouy NofYEepKHYTE,
4YTO rOBOPUTb 06 OTpAc/NM B LiENIOM B AHHOM C/ly4ae [OCTAaTOYHO
CNOXHO, NOCKONbKY Ceifyac BCe COCPEAOTOYEHO HEMOCPEACTBEHHO B
KOMMAHUAX, U HET TaKOTO eMHOTO LEHTPA, KOTOPbIi 6bl pa3pabatbiBan
00LWyio AN1s BCEX KOMMaHWiA, KaK [OObIBAIOLLMX, TaK U CEPBUCHBIX,
upeonoruio. EAMHCTBEHHOE, YTO MOXKHO BbIAENNUTL KaK 06Liy0
TeHAEHUMIO ANA NPAKTUYECKM BCEX POCCUACKMX KOMMaHMWIA,
3aHATBIX B CEKTOPE, - 3T0 HECOMHEHHbII pocT 06bemMoB paboT no
ropu3oHTanbHOMy GypeHuio B Poccuu 1 To, YTO BbINONHEHWE BCEX
3TUX paboT MaeT Ha 6ase 0OblYHbIX OTPABOTAHHbIX TEXHONOTMUA, TO
€CTb BCe 370 fleNaeTcs 00LenpuHATLIMU cpeacTBamMu. EctectBeHHo, TyT
€CTb CBOW HE[OCTATKU, HO OCHOBHAs NPUYMHA, C MOEI TOYKM 3peHUs,
3KOHOMMYecKas. Begp, HecMoTps Ha o4yeBUAHYIO 3P HEKTUBHOCTD
UCMONb30BaHUs KONTIOGUHIOBOTO Gy-peHus, Ais TOro, YToBLI HayaTb
UM 3aHUMATbCS, HYXKHO BNIOXUTL 3HAYUTENbHbIE CPEACTBA B MOHOE
TEXHUYECKOE NepPeoCHaLLeHNe PEMOHTHbIX NOAPa3aeNeHuil.

BK: Kak u3BecTHo, NpaKTM4eCKU eAUHCTBEHHOM POCCUIACKON
KOMNaHuen, nowepwen no NyTM Co3faHuA
co6cTBeHHOro 3¢ eKTUBHOro cepeuca u
YCNewWwHo pewunBLen 3Ty 3apavy, asngerca
«CyprytHedTeras». B 1o xe Bpems, 3to
€AUHCTBEHHAsA POCCUICKAA KOMNAHUA, KOTOpas
aKTUBHO 3aHUMAETCA KONTIOOUHrOBbIM GypeHuem.
C yeM CBA3aHO TO, YTO OHU, B OTAUYME OT
ApYyrux, CMOrAU nepeinTu Ha Gonee poporyio
TexHonoruio? He c TeM Jin, YTo Ha CErogHALHUMN
AeHb CaMOCTOATE/IbHbIE CePBUCHBbIE KOMMAHUV B
Poccum ewé He moryT cebe no3BonuTb paboTy C
TaKum obopyaoBaHUeM?

MonyaHoB: Ha MoW B3mag, NpUYKHbI 30eCh nexar
B HECKOJIbKO MHOM nnockocTu. «CyprytHdTeras»
OT/IMYAETCA OT BCEX MPOYUX TEM, YTO TaM, NYCTb 3TO,
MOXET ObITb, OYAET CKA3aHO He OYEHb KOPPEKTHO
MO OTHOLIEHUIO K OCTaNbHbIM KOMNAHUAM, yPOBEHb
UCNOMb30BaHMsA KONTIOOMHIa COOTBETCTBYET 3TOM
BbICOKOW TEXHONIOrUM KONTIOOMHIOBOrO GypeHus.
[lo nogo6HOro ypoBHA Hafo, YTO Ha3blBaeTcs,
AOpacTu, HAfo Ha NMpaKTWKe pa3obpaTbcs BO
BCEX MPeMMyLLeCcTBaX M HedoCTaTKax WMPOKOro
NPUMEHEHUS KONTIOOMHT], @ AS 3TOro HeobxoauMa
Gonblas NpakTuka B 3To o6nactu. M nockonbky
«CyprytHedTeras» Ha cerogHsa ABAAETCA CaMOW
TEXHUYECKU OCHALLEHHOM B 061acTU KONTIOOUHTa
W KONTIOGUHIOBOrO MHCTPYMEHTA POCCUIACKOIA
KOMNaHuen, B HeN WMPOKO MPUMEHAIT
KONTIOOMHIOBbIE TEXHONOTMW. Ha [aHHbIA MOMEHT
cepBucHble noppasgenerus «CyprytHedTerasay
Ve KaK cnefyeT 0CBOWMIU KanuTasbHbIA PeMOHT
Ha KONTIOOMHIre W Tenepb UAYT Aanblue, aKTUBHO
BHEAPAA KonTioOGuHroBoe GypeHue, BNIOTbL A0
MpOBEAEHUS [OCTAaTOYHO YHUKANbHbBIX, JaXe B
MWUPOBOM MacluTabe, paboT Ha GonblMx MyOUHax,
TO ecTb 6onee 2000 M. B uenom Hago ckasarb, uTo
Ha AaHHbIi MOMEHT, W, KaK MHe NpeACTaBNseTCs,
no MeHblWwel Mepe Ha OGnuxaiwee Gyayuiee,
«CypryTHedTeras» ABNAeTCA HECOMHEHHbIM
JIMZEpOM B 06J1aCTU FOPU3OHTANBLHOTO BYpeHUs ¢
MCNONb30BaHWEM WHHOBALMOHHBIX TEXHONOMUIA.

a lot from that in service divisions of oil-producing
companies?

Molchanov: Actually, no. The situation there is practi-
cally the same, with service companies also actively dealing
with horizontal drilling. I would like to stress that it is
rather difficult to make judgments about the whole indus-
try because today everything is concentrated at companies
themselves, and there is no common center that would
develop one ideology for all companies, either producing
or service ones. The only thing that can be singled out as a
trend for practically all Russian companies operating in this
sector, is a doubtless growth in horizontal drilling in Russia
and the fact that all this work is based on a usual routine
practice, that is, it is done using conventional means. This
certainly has its flaws, but the main reason in my viewis the
economic one. Although the effectiveness of coiled tubing
drilling is quite obvious, for it’s im-plementation company
need to invest a lot in almost complete replacement of
technical equipment of well intervention brigades.

Coiled Tubing Times: Surgutneftegaz is known to be
practically the only company that opted for its own
effective service and succeeded in establishing it. It
is at the same time the only Russian company that
is actively engaged in CT drilling. How did they, un-
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BK: Ceityac akTUBHO (hOPMUPYIOTCA M Pa3BMBAIOTCA HE3aBUCUMbIE
cepBucHbie komnauuun. K npumepy, «EBpasua», Kotopas
3aHMMaeTcA ToNbKo GypeHuem, «WUHTerpa», «PUTIK» u ppyrue,
MeHee KpynHble — cnepyer in 0XKupaatb, YTo ¢ hopmupoBaHmuem
pasBUTOro pbiHKa cepuca B Poccum oHM CMOTyT NPOABUHYTD
TEXHONOTUU KONTIO6UHIrOBOro 6ypeHns «B Macchbl» unu Bbl Bce
e cuMTaerTe, YTO UCMONb30OBaHUE TAaKUX TexHonoruit B Poccum
BO3MOXXHO JIMLLb Ha 6a3e cobcTBeHHOrO cepBUCa?

MonuaHoB: [leno 3geck He B 3ToM. Co6CTBEHHO rOBOPS, HE TaK
BA)XXHO, ABNAETCA CEPBUC COOCTBEHHBIM UM HE3aBUCUMbIM. BaxHo
TO, YTO peanu3sauus Nio6oi HOBON TEXHONOTUM TPeBYET BONbLINX
BNOXeHUN. Ho 1 370 ewwé He Bce. NoTpe6buTeNb Befib TOXKE [OMIKEH,
rpy6o roBops, NOCMOTPETb Y COCEAa, YBUAETD, YTO 3TO 3P HEKTUBHO,
4YTO 3TM PaboOThl CTOAT BAOXEHHbIX feHer. W Tonbko nocne 3toro
3aKa34YMK HAYHET NNaTUTb, M HAYHYT OKynaTbCs 3aTpartbl. Bcé-
TaKu, Hafo NPU3HATb, KONTIOOMHIOBOE GYpeHne y Hac Ao CUX Mop
CYMTaeTCcAa JOCTATOYHO 3K30TMYECKMM npoueccoMm. B uenom xe
TOT (haKT, 4TO KONTIOOMHIOBOE OypeHue He NoMy4YnNo NoKa Wupo-
KOro pacnpoctpaHeHus B Poccuu, Kak pas u oObscHseTcs TeM,
4YTO N1 NPOBELEHUA TaKUX PaboT HYXEH, BO-NEPBbIX, 3aKa3UuK,
KOTOpbIN yBepeH B 3 (PEeKTUBHOCTU ITOM TEXHONOT UM, @ BO-BTOPbIX,
WCMOJIHUTENb, KOTOPbIK 06NafaeT JOCTaTOMHON KBanubuKauueil
W HeobX0AMMbIM 060pYNOBaHUEM ANs NPOBeJEHUs Takux pabdoT
W B KayecTBe KOTOPOrO yBepeH 3aKa3uuk. Ha faHHbI# MOMEHT
NPaKTUYECKM HET KaK NepBbiX, Tak 1 BTOpbIX. Y «CyprytHedTerasax
e npoLecc peannsaluum KonTiobUHroBoro 6ypeHns MAET o4YeHb
NNaBHO M NOCNeA0BaTENbHO, ABAAACH JOTUYHBIM NMPOLOIKEHUEM
paboT no pemoHTy. poCTO OHM 3TO BCe yxe anpobupoBanu,

npoBepunu.

like the others, manage to employ a more expensive
technique? Is it perhaps because independent service
companies in Russia today cannot afford operating
such equipment?

Molchanov: I think the reasons here lie in a somewhat
different plane. What makes Surgutneftegaz different from
all the others is — as incorrect as it may sound with respect
to other companies — that they apply coiled tubing at a level
consistent with the high-tech technique of CT drilling. One
should go a long way to achieve this level, one should learn
in practice all the strengths and weaknesses of an extensive
use of CT, which requires a broad experience in this area. Since
Surgutneftegaz is today the best-equipped Russian company
in the sphere of CT and CT tools, it can broadly employ CT
technologies. Service divisions of Surgutneftegaz are today
quite proficient in CT capital repair works and are going
further, implementing CT drilling, as far as doing drilling at
great depths over 2,000 meters, which is quite unique even
in the world practice. In general, it should be said that today,
and I suppose, at least in near future, Surgutneftegaz is an
undeniable leader in horizontal drilling based on innovative
techniques.

Coiled Tubing Times: If we take again independent
service companies that are now actively emerging and
developing, for example, Eurasia, which is engaged in
drilling only, Integra, RITEK and other, smaller ones - can
we expect that with the appearance of a developed service
market in Russia they will be ale to promote the broad
use of CT drilling techniques, or do you think that the use
of such techniques in Russia is
possible rather on the basis of
a company’s own service?

Molchanov: It is not this that
matters. In fact, it is not that im-
portant whetheritisa company’s
own service or whether it is
independent. What is important
is that the employment of any
new technology requires big in-
vestment. But this is not all. The
customer should, roughly speak-
ing, look at the neighbor and see
that it is effective and that these
jobs are worth the investment.
Only then will the customer start
paying and the costs can be set
off. It should be acknowledged
that CT drilling is still considered
in this country a rather exotic
process. The same fact that coiled
tubing drilling hasn't been widely
implemented in Russia can be ex-
plained by the following. For do-
ing such works it should be from
one hand customer, who is sure
in effectivity of this technology,
and from the other hand service
company, who have high enough
skills and necessary equipment
to drill with coiled tubing, who
can provide quality of works
and is reliable from customer’s
point of view. For now there is an
almost no such customers as well
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BK: To ectb, no Bawemy mHeHuto, «CypryTHedteras» aAgnsaerca
B IAHHOM CJlyyae nepBonpoxoauem, u, yeuaes 3¢ (peKTUBHOCTL
KONITIOGMHOroBOro GypeHus Ha ero npumepe, Apyrue fobbisaiowme
KOMNaHMU TaKXKe HaYHYT MHTepPecoBaTbCA NPUMEHeHUeM 3TOW
TeXHOJIOruM y cebs, YTo B CBOIO o4Yepeab, OyAeT CTUMYNUPOBATH
npepaso}KeHue TaKNX YCNyr co CTOPOHbI HE3aBUCUMBIX CEPBUCHBIX
KOMMaHuin?

MonuaHoB: HenpemeHHO, NOTOMy 4TO Jyylle BCAKOW peKnambl u
nponaraHabl paboTaeT NOOKMUTENbHBIN OMbIT, a 0OMEH OMbITOM UAET Ha
YPOBHE I0/EiA, KOTOPbIE BbIMOMHAIT 3TW Pa6OoThl. OYEBUAHO, YTO NPH
HaNNYMM NONOKMTENbHBIX PE3Y/ILTATOB, NTPY 04EBUAHOM, fOKA3AHHON
Ha NpakTuKe, 3 dEKTUBHOCTU METOA], KONTIOOMHTOBOE OypeHue Oynet
BCe 6oniblue 1 BOSIbLLIE MCMOb30BATLCA B POCCUIACKON HedTera3oBoi
NPOMbILWNEHHOCTU. ECiu 06paTUTbCA K UCTOPUUECKOMY OMbITY, TO,
HanpuMmep, y aMepuKaHLEB Toxe Gblna [OBONLHO ANUTEbHAA Nay3a
MOCNeTOro, Kak bblM CAENaHb! nepBble YCTaHOBKM A1 KONTIOOUHIOBOTO
OypeHus. Heobxoammo 6bino Bpems, 4TOObI 0TPABOTaTb TEXHONOTMIO U
PEXMMbI, NOArOTOBUTb NEpcoHan. Mpuyem gaxe Npu 04eHb XOpoLLeit
OpraHu3aumum Tpyaa U HaAMuUK Y HUX DUHAHCMPOBAHUA 3TO 3aHAN0
0KOJ10 YeTbIPEX JIET. Y HaC e 3TOT NPOLLECC «3aMUpaHis Ha CTapTe»
CKopeii Bcero bynet 6onee pautenbHbiM. OAHa U3 OCHOBHBIX MPUYUH
3TOTO, Kak MHe KaXeTCs, — CYLLECTBOBaHUE ONpefeNeHHON NPobieMbl
Mpu NoJIy4YeHUM NOCNe[HNUX Pa3paboToK B 3Toi 06nacTu. OObEKTUBHO
nepefoBble MUPOBblE KOMMNAHUM B 061aCTU CEPBUCA U MHCTPYMEHTA
He 3aMHTepecoBaHbl B Pa3BUTUM Y HAC COOCTBEHHBIX HapabOTOK,
W 3T0 TOXe GyfeT HaknaabiBaTb CBOW OTMEYATOK Ha Pa3BUTHE
konTiobuUHrosoro GypeHus B Poccuu.

BK: MockonbKy Bbl ynomaHynu o nocnegHux paspaboTkax
B 06nactu KonTio6MHroBoro 6ypeHus, xotenocb 6bl y3HaTh
Bawe MHeHMe 06 aKTUBHO 06CYXAaeMOM U UCCIefYEMOM
ceropHa B Poccuu papguanbHom 6ypeHun. Kakoro MHeHus
Bbl npuaepuBaeTecb OTHOCUTENIbHO NEPCNEeKTUBHOCTW 3TOM
TexHonoruu?

MonuaHos: 1o cylwecTBy, 370 0fHa U3 TEXHONOMMI KanUTalbHOMO
PEMOHTa, U A He AyMato, Y4TO ee UCMONb30BaHME AACT Takoit 3dekT,
TaKoW NPUPOCT, KaK NpUMeHeHWe ropu3oHTanbHOro bypeHus. B
KOHEYHOM CYETe, OLeHNBAETCSA TOT IPEKT, KOTOPLIN Bbl NONYYAETE.
Y70 e KacaeTcs MCMONb30BaHUA pafuanbHoro 6ypeHus B
COBOKYMHOCTY C pyrMU TEXHONOT UMM, B KAKWUX-TO BCMIOMOTaTe/IbHbIX
BeLax, T, B YACTHOCTM, MO rMAPOPa3pbIBY MOryY CKa3aTb OAHO — ero
TEXHONMOTMUS YIKE B TaKOW CTeneHn oTpaboTaHa, YTo HUKaKUX 0COObIX
npo6siem TyT 51 He BUXKY. BoobLLe 5 JOBONLHO CKENTUYECKM OTHOLYChH
K TaKoro niaHa paspaboTkam. fcHo, YTo ecnu Hekas upma caenana
Y 3aNaTeHToBaNa 3T YCTPOICTBA, OTPaboTana ux, To Tenepb Hago, Tak
CKa3aTb, KOMMEHCUPOBATb PAcxodbl U MONYYUTb NPUGLLTL, MO3TOMY,
COGCTBEHHO, TEXHOOTHSA HAUMHAET aKTUBHO PacKpy4MBaThbCA.

CobcTBEHHO roBops, cama komnaHua RadTech nosuuuoHupyet
pa3paboTaHHYI el0 TEXHONOTUID PafuanbHOrO GYpeHUs Kak, B
nepByto 0Yepesb, afipeCcoBaHHYI0 MENKUM A0OLIBAIOLMM KOMMAHUAM,
KoTopbix o4eHb MHOro B CLUA u KaHape. Mo cytu, rmaBHoe eé
NpeuMyLLeCcTBO — HU3KasA LieHa. Ha AaHHbIA MOMEHT NoBbLIWEHWE
HeTeoTAauM C NOMOLLbIO 3TON TEXHONOMMM 0OXOAMTCA [ELUEBNE, YEM
TOT )K€ FMAPOpa3spbiB, HE FTOBOPS YXKE O FOPU30HTANILHOM BypeHUH.
Ho TyT, ecTecTBEHHO, Hafl0 MOHUMaTb, YTO, CKONIbKO BIOXMJ, CTONLKO
u nonyymn. C yyérom Toro, 4yto B PoccuM Menkux JoObIBAOLMX
KOMMaHWii NPaKTUYECKU HeT, NepcrneKTUBLI PafuanbHoro bypeHus
y Hac 51 Bbl OLEeHUN Kak He nyywme. C Apyroil CTOPOHLI, ceryac Toi
TEXHONOT e, a, BEpHee, ee UCCNef0BaHUAMU U UCTIBITAHUAMY, YKe
3aMHTEPECOBANNCh KPYMHbIE POCCUACKUE KOMMAHUW.

KoHeuHo, 06b14HOE ropu3oHTanbHoe OypeHune, 0COBeHHO KOraa OHO
MHOFOCTBOJIbHOE, JyyLLIE BCAKUX pafuanbHbiX. Ho 3T0 Ha ceropHALwHuiA
LeHb. HacKonbKo MHe M3BECTHO, ceityac pabotamu No pasBuTHIO 3TOIA
TEXHONOMMM 1 060PYLOBAHUA /1S HEE AKTUBHO 3aHUMAETCH HE TONbKO
KOMNaHuWs pa3paboTumk — «PapTex», HO U PAZL OPYrX KOMMNaHWiA Ha

as service companies in Russia. Surgutneftegaz, however, is
implementing CT drilling very smoothly and consistently, asa
logical continuation of repair jobs. They have simply evaluated
and tested it in practice.

Coiled Tubing Times: So you believe that Surgutneftegaz
is atrail-blazer and when other oil-producing companies
see the effectiveness of CT drilling they will also get
interested in employing this technique, which, in its
own turn, will promote the supplying of such services by
independent service companies?

Molchanov: Certainly, because a positive experience is
more effective than any advertisement and publicity, and
experience is shared at the level of those people who are doing
these works. It is evident that if there are positive results, if
the obvious effectiveness of this method is proven in practice,
CT drilling will be increasingly applied in the Russian oil-and-
gas industry. If we refer to historical experience, there was
a rather long pause in America, for example, after they had
made the first units for CT drilling. It took time to polish up
the technique and procedures and to train the personnel.
Even given a very good organization of labor and available
financing, it took them about four years. In this country the
“standstill at the start” is likely to take even longer. One of
the basic reasons for that is, as it seems to me, that there is
a certain problem in getting the latest developments in this
area. The leading world companies in the sphere of service and
tools are objectively not interested in Russia developing its
own techniques in this area, which is also going to make an
impact on the development of CT drilling in Russia.

Coiled Tubing Times: Since you have mentioned the
latest developments in CT drilling, what is your opinion
on radial drilling, which is much talked about and re-
searched in Russia today? How promising do you think
this technique is?

Molchanov: It is in fact one of the capital repair technolo-
gies and I do not think that its use will produce the same
effect, the same gain as that of horizontal drilling. What you
in the long run estimate is the effect that you get. As far as
radial drilling in combination with other techniques, or some
supplemental things is concerned - for example, in terms of
hydraulic fracturing - I can only say that this technology is
developed to an extent that I cannot see any major problems
here. Iam actually rather skeptical about such developments.
It is clear that if a firm has produced and patented such units
and has tested them it needs, so to say, to recover expenditure
and get a profit and therefore, the technology starts being
actively promoted.

The Rad Tech company actually promotes its radial drilling
technique as the one which is primarily addressed at small
producing companies, which are very numerous in the USA
and Canada. In fact, its main advantage is the low price. At
present, it is cheaper to increase oil production by using this
technique than hydraulic fracturing, leave alone horizontal
drilling. But naturally, one should understand that what you
get depends on how much you invest. Given that there are
practically no small producing companies in Russia, I would
not assess the prospects of radial drilling here as the best
ones. On the other hand, large Russian companies are now
showing an interest in this technique, or rather, in research-
ing and testing it.

I am sure that conventional horizontal drilling, especially
when it is simultaneous drilling, is better than the radial
one. But it is today. As I know, for now works on research
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Tepputopun Poccum u CHI, B yactHocTu, «JIYKOWNT», «TatHedTbY,
npeanpusTusa rpynnsl UL, MoaTomy He UCKITIOYEHO, YTO B GyayLiem 3Ta
TEXHONOTMSA MOXKET IeNCTBUTENbHO CTaTb 3 (EKTUBHBIM UHCTPYMEHTOM
noBbILWeHUs ebUTa CKBAXKMH.

BK: MocKosibKy MCnoib30BaHUE KONTIOOMHIOBOro 6ypeHus u
APYrux HOBbIX TEXHONOrMiA B 061aCTW IKCNYaTaL MM M PpeMOHTa
CKBaXXUH TpebyeT A0CTaTOYHO BbICOKON KBaNnUUKaLUM
cneyuanucros, He Mornu 6bi Bbl, Kak npoceccop YHuBepcutera
uM. Ty6KUHA, OXapaKTepU3OBaThb MOJIOKEHUE &Nl B 3TOM
Bonpoce. He kaxxetca nu Bam, 4To ypoBeHb NOAFOTOBKN KaApoB
Ana HedTerasoBof NPOMbIWIEGHHOCTU C YY4€TOM AUHAMUKU
pa3BMTUA YPOBHA TEXHMKU U TEXHOJIOTUM B OTpacam B Poccuu
oTCTaeT oT NoTpeGHoOCTei NpousBoACTBA? B yacTtHoCTH,
HEKOTOpble PYKOBOAUTEJIN rOBOPAT 0 TOM, 4TO OTMPABJIAIOT CBOMX
CMeuuanucToB Ha oGyyeHne KONTIOGUHIOBbIM TEXHOJIOTUAM B
3anagHoeBponeicKue cTpaHbl U Aaxke B MosibLuy, 1 3T0 NpuU TOM,
yto Poccua aBnsertca KpynHeiiwei fo6biBalowen cTpaHon ¢
CUNbHBIMU TPAAULMAMKN HehTerasoBoro o6pasoBaHma?

MonuanoB: 31a npobnema MHe NpeAcTaBAsfeTCA HafyMaHHoOM. Y
Hac BbICOKOKBANUMULMPOBaHHbIE Kagpbl A5 paboTsl B HedTeraso-
BOW MPOMbILLNEHHOCTU FOTOBUAIUCH U paHblue, U ceityac. Mpobnem
B MOATOTOBKE KAAAPOB Y HAC HET, y HAc ecTb W NpenoaasaTenu, u
CUNbHAA MaTepuanbHO-TexHUYeckas 6asa. Ewe net 7-8 Ha3ag Mbl
HaYMHaNW CYLWECTBEHHYIO peopraHu3almio o6pa3oBaTenbHOro
npolecca C Lenbio NOBbIWEHUA YPOBHA NpenojaBaHUA HOBbIX
pa3paboToK B OTPACAY W Ha AaHHbIA MOMEHT 3TO yXe He Npobaema.
[lpyroit Bonpoc, YTo, N0 MOEMY MHEHWIO, Kaapbl AAf paboTsl Ha
KONITIOOMHIE HYXHO 00yYaTh Yepe3 CUCTeMY NOBbILEHUSA KBaNUDU-
KaLu, NOTOMY YTO KONTIOOMHIOBbIE TEXHONOMMM Ha AaHHbIi MOMEHT
B Poccuu aBNAIOTCA HACTONBKO Y3KOM 1 cneuudmryeckoi 06nacTbio,
4YTO rOTOBUTb MO Heil CNELMANUCTOB B By3ax He UMeeT cMbicna. A
BOT MOBbLIWATb KBANM(UKALUIO yiKe paboTalowmux B KanuTanbHOM
peMoHTe OYPOBUKOB OYEHb AaXe UMeeT CMbIC. YTo e KacaeTcs
OTNpaBKW CneuuanucToB Ha obyyeHue B Monbluy, TO 3T0, No-Moe-
MY, pe3ynbTaT YNCTO aMUHNCTPATMBHON HECTbIKOBKW. Bo BCAKOM
CNyyae, y HaC B MHCTUTYTE TaKue Kaapbl FOTOBAT. W

beceposan C.Topnaués
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and development in this field are actively carrying out not
only by “RadTech” Company, who developed this technology,
but also by a number of Russian and CIS companies, such as
LUKOIL, Tatnet, FID group. That is why it is not excluded that
in future radial drilling can became an effective tool for rising
wells' rates of yield.

Coiled Tubing Times: The use of CT drilling and other
new technologies in the sphere of well operation and
repair requires high professional skills from employees.
Could you as a professor of the Gubkin Russian State
University of 0il and Gas comment on the situation in
this respect? Do you not think that the level of education
of personnel in the oil-and-gas industry in Russia lags
behind the needs of the production, taking into account
the dynamics of the development of equipment and tech-
nology in the industry? Some mangers say they send their
employees to West European countries and even to Poland
to study CT techniques, this in spite of the fact that Russia
is a largest producing countries with strong traditions of
education in the of oil-and-gas sphere.

Molchanov: This seems to be a non-issue to me. We trained
and are training high-skilled personnel for the work in the
oil-and-gas industry, and we do not have a problem in per-
sonnel training: we have both teachers and a strong material
and technical basis. As far back as 7-8 years ago we started a
substantial reorganization of the education process in order
to improve the level of teaching the new developments in
the industry, and at present it is not a problem any more. On
the other hand, I think that CT personnel should be trained
through the skills upgrading system, because CT techniques
are at present such a limited and specific sphere in Russia that
it makes no sense to train personnel for it at higher-education
institutions. But it makes a great sense to upgrade the skills of
drilling people already engaged in capital repair works. Talking
about the sending of personnel to Poland for training, it is in
my opinion the result of a purely managerial confusion. Our
institute, in any case, does train such personnel. m

Interview by S. Torpachev
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NMPAKTUKA/PRACTICE

HOBbIE TEXHOJIOI'NHA
NMNOBbLILUEHUA

HEDTEOTAA4YU NMNIACTOB,

NOoJTYHMBLUME PASBUTUE
HA MECTOPOXAEHNAX
OAO «J1IYKOWJ1»

M.I.BATYMHUH, K.T.H., B.M.Tutnesckum,
10.A.NkoHHUKOB, P.I".Pama3aHoB, K.T.H.

OTKpbITOE AKLMOHepHoe O6LLecTBO «JTYKOWST»

OCHOBHOVI 0CobBeHHOCTbI0 pa3paboTku HedTAHbLIX
mectopoxpernit 0A0 «JIYKOWST», xapakTepHoit u ans
MECTOPOXAEHUN OCTaNbHbIX HE(MTAHBIX KOMNaHuit Poccum,
ABJSETCA TO, YTO BbIpaboOTKA 3anacoB, NPUXOAAWMXCA HA
eAUHWUYHYI0 CKBaXUHY (yoenbHble 3anachbl), NPOUCXOLUT
HEpaBHOMepHO, BbITECHeH e HedTH N NNACTY — KONNEKTOPY HE
NOLSUYMUHAETCA PafnanbHbIM 3aKOHAM U B 061aCTH, OrPaHUYeHHOA
paguycoM KOHTypa nuTaHusa (MOAOBMHA PACCTOAHUA CETKU
CKBaXWH), GOpPMUPYIOTCA 3HAYMTENbHbIE 3anackl, He
noAseprawluecs LPeHUpPOBaHMIO, TO €CTb TaK HA3bIBAEMbIE
TYNWUKOBbIE U 3aCTOMHbIE 30HbI. 33 CYET BOB/IEYEHUS B Pa3pabOTKy
3TUX 3aNaCOB MOXHO 3HAYMTENbHO YBENNYUTb 06bEMbI [OObIUN
HedTU 1 KOHeUHbI KO3 puLneHT HedTensBneyeHus.

B npakTuke noBblweHUs 3pdHEKTUBHOCTU pa3paboTkm
HedTAHbIX MECTOPOXAEHUI CyLeCTBYET MHOXECTBO CNoCo60B
BOB/IEYEHUA B Pa3pabOTKy HeLpeHUPYEMbIX 3anacoB, TaKUX
Kak (opcupoBaHHbIit 0TOOp, LOCTPenbl U NepecTpesbl, CMeHa
huNbTPaLMOHHBIX TOKOB U T.4. B TO e Bpems, HecmoTps
Ha 6ONbWOI apceHan NofoOHbLIX METOJ0B, Pe3ynbTathl
OLLEHOYHOro OypeHus, OypeHus CKBaXWH-ay61epoB, GOKOBLIX
FOPU30HTaIbHBIX CTBOJIOB YKA3bIBAOT HA HU3KYO 3P EKTUBHOCTL
3TUX METOA0B.

3a nocnegHue 5 — 10 net 6narogaps Co3[aHWUI0 HOBLIX
TUNOB 060PYAOBAHMUSA, TEXHUKU U MHCTPYMEHTA, WUpPOKOe
pacnpocTpaHeHue MONyYMIn Takue MeTofbl BOBNEYEHUS B
pa3paboTKy OCTAaTOUYHbIX 3aNacoB, Kak TEXHONOTUM GypeHus
60KOBbIX CTBO/IOB. [paBUbHbIA BLIGOP MECTONONOKEHUSA
32605 G6OKOBOrO CTBOJIA B MecTe
KOHLEHTpaLWM OCTATOYHbIX
3anacoB, 060CHOBAHHOTO
MOAEeNnMpOBaHWEM Ha
NOCTOAHHO JeiCTBYIOWNX @)
reoNoro-rufpoauHamMmmyecKux
MofJenax MeCTOPOXAeHUN
(NATTMM), no3Bonnao Noay4uTh
3HAYUTENbHbIe MPUPOCTHI
0e6UTOB U3 3TUX CKBaXMH, 4acTo
HaMHOro npeBblWalWme feduTsl,
MoJly4yaeMbiX U3 HOBbIX CKBAXWH.

CoepxuBawowmm hakTopom
MacwWTabHOro NpuUMeHeHUs
TexHonorum 6ypeHus 6OKOBbIX
CTBOJIOB B CKBaXXMHax U3 CTaporo
3kcnayataumMoHHoro ¢oHpaa
ABJAAETCSH BbICOKAsA CTOMMOCTb
3TUx paboT, conocTaBumMas co
CTOUMOCTbIO BypeHUs HOBOI CKBaXMHBI. [TPOU3BOAHOI
3TOi TEXHONOTUU ABNSETCA HOBAs TEXHONOTUA GypeHus
pafManbHbIX CTBOJIOB MAfIOro AMaMeTpa B CKBaXKMHAX U3 CTaporo
3KCnyaTauMoHHoro hoHpaa — TexHonorus «PapTexy.

MpuHumnuanbHoe oTnuumne TexHonorum «PapgTex» ot

O

PucyHok 1 — Cxema BO3MOXHbIX HanpaBaeHU paguabHbIX CTBOJIOB
Picture 1 — Scheme of Radial Wells Possible Directions

NEW TECHNOLOGIES
OF PRODUCTIVITY
STIMULATION

IMPLEMENTED
ON OILFIELDS OF “LUKOIL” COMPANY

Dr. M.G.Vyatchinin, V.G.Titievskij,
Yu.A.lkonnikov, Dr. R.G.Ramazanov
“LUKOIL” Company

he basic feature of development of “LUKOIL” Company’s oil

deposits, as well as for deposits of other Russian oil companies,
is that development of the reserves, falling on an individual well
(specific reserves), occurs uneven, replacement of oil on a reser-
voir bed does not submit to radial laws and in the area limited by
radius of a feed contour (half of well grid distance), the significant
reserves which are not exposed to drainage, so-called deadlock and
stagnant zones, are formed. Due to involving in development of
these reserves it is possible to increase considerably the volumes
of an oil recovery and final factor of petroextraction.

In practice of increase of oil deposits development efficiency
there is a number of methods aimed to involve in development
don't drained reserves, such as the forced bleeding, reperforat-
ings, change of filtrational flows, etc. At the same time, despite
of the big arsenal of such technologies, results of estimation
drilling, drilling of well-alternates, lateral horizontal wells
specify low efficiency of these methods.

For the last 5 - 10 years due to development of new types
of equipment, technics and tool, such methods of involving in
development of residual reserves as technologies of lateral wells
drilling have been widely implemented. A correct choice of a
lateral well's site in a place of residual reserves concentration,
proved by modeling on permanent geology-hydrodynamical
models of deposits, has allowed to receive the significant rises
of these wells rates of yield, which frequently significantly
exceed the new wells rates of yield.

The deterrent of wide application of lateral wells drilling
technology at wells of
old operational fund is
the high cost of these
works comparable to
cost of the new well
drilling. The derivative
from this technology is
the new technology of
drilling of radial wells
of small diameter from
old operational fund
- “RadTech” technol-
0gy.

The basic difference
of “RadTech” technol-
ogy from technology
of lateral wells drilling
consists of the follow-
ing:
¢ Coiled tubing unit with tube diameter 30 mm (1,18") is

used;
¢ The lateral horizontal well with length up to 100 m (333 ft)

is drilled;
® The number of lateral wells is not limited; in one radial plane

PaguarnbHble CKBaXMHbI
Radial wells

r'd

KoHTyp MecTopoxaeHus
Oilfield contour

MepBoHaYasbHbIe CKBaXMUHbI
Parent wells
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TexHoNoruu 6ypeHus GOKOBLIX CTBOJIOB 3aK/OYAETCA B

cnepyouem:

® 1CNONb3yeTCs KONTIOOUHIOBAA YCTaHOBKA C rMOKoi Tpyboii
nmametpom 30 MM;

® GypuTCcs 6OKOBOWN rOPU3OHTaNbLHBIA CTBON ANUHOMN [0 100 M;

® K0NMYecTBO HOKOBbIX CTBOJIOB HE OrPaHMYeHO, B OAHOM
PaananbHoO MIOCKOCTU BO3MOXHO PAcnosioxeHue o 4
CTBOJIOB;

® GOKOBbIE TOPU3OHTAJIbHbIE CTBOJIbI HE 06CAXMBAIOTCA.
TexHonorus OypeHus GOKOBLIX CTBOJIOB Manoro fuamertpa

COCTOMT U3 CIELYIOLUMX TEXHONIOTMYECKUX OnepaLyii.

1. CTaHaapTHas NOATrOTOBKA CYLLECTBYIOLLE IKCTYaTaLMOHHOM
CKBaXMHbI K GypeHunio 60KOBOro cTBoa — WabnoHMpoBaHue
M CKpenepoBaHMe 3KCMJyaTalMOHHOW KONOHHbI, YCTAHOBKA,
npu HeoOXo[MMOCTH, OTCEKAIOWEro MocTa.

2. Cnyck Ha HKT 6awmaka-oTKNOHUTENS, NPUBA3KA U
YCTaHOBKA GaluMaKa-OTKNOHUTENs B MeCTe npefnonaraemon
«3apesku».

3. Cnyck Ha rubkoit Tpybe dpesbl.

4, Bblpe3aHue «OKHa» B 3KCMYaATaLMOHHOM KONOHHE.

5. CnycK rugpoMOHUTOPHOM HAaCafKu Ha r’bKoii Tpybe n GypeHne
OOKOBOrO rOPU30HTAILHOMO CTBOJIA.

6. Mpu He0BXOAMMOCTH, NepeopUEHTaLMUS GaliMaKa-OTKNOHUTENS
Ha 90 rpaaycos u 6ypeHue cnegytouero 60koBoro
FOPU30HTANbHOTO CTBOAA (A0 4-X B OAHOI NAOCKOCTH).

7. Mpu HeobXx0AMMOCTH, NOALEM BaluMaKa-OTKAOHUTENS W
noBTOpeHue npouenyp 3-6.
Onepauus 7 He orpaHuyeHa no

KOJIMYeCTBY NOBTOPOB.
CxemaTuyHo GypeHue no

TexHonornn «PapTex» nokasaHo Ha

pucyHkax 1 un 2.

Takum o6pa3oM, TexHONOTUA

«PapTex» no3BonfeT NOBLICUTb

K03t duUMEHT coBeplleHCTBA

['mbkas Tpy6a
Coiled Tubing

LleHTpaTtop
Centraliser

OTKNoHALWMI Gawmak
Deflecting Shoe

CKBaXWHbI, CHU3UTb CKUH-(AKTOp 3a
CYeT NOBTOPHOIO BCKPbITUA NaacTa u \
BOBJIeYb B Pa3paboTKy 0CTaTOYHblE
3anacbl, COCPefOTOYEHHbIE B
yAaneHHo# OT cTaporo cTeona
CKBaXMHbI 4acTy nnacra.

Peanusaums npoekta bypeHus
GOKOBbIX CTBOJIOB MAIOro fUamMeTpa
Hayanacb C U3yYeHUs pe3ysibTaTos,
MONYYEeHHbIX Ha MECTOPOXAEHUAX
0AOQ «TatHedTb». K 3TOMY BpemMeH#
Ha MecTopoxpaeHnax TatapcTaHa
no faHHOW TexHoNoruum Guinu
npobypeHbl 60KOBble pafnanbHble
cTBONbI Ha Gosee Yem 40 CKBAXKMHAX.
MNonyyeHHble pe3ynbrathl, 1,5-2
T/CyT npupocta Ae6UTOB no
KapOOHaTHbIM KONAeKTOpam u
OTCYTCTBME NpaKTUyeckoro addexTta
Nno TEPPUTEHHBIM KONNEeKTopaM,
noTpeboBanyu 6onee OTBETCTBEHHOIO
noaxopna K Bbl6opy ob6bekTa
Bo3fencTeua. [ina onpepenerus
TEXHUYECKUX BO3MOXKHOCTEN NpU
peanu3auuyM npoekTa rpynna
cneunanuctos 0A0 «JIYKOWI»
Bblexana B KasaxcTaH, rge B 3T0T
nepuoa NpPoBOAUANUCH ONBITHO-
NPOMbIC/IOBbIE pABOTHI N0 TEXHONOTMM
«PapTex».

Ha ocHOBaHWM NONy4YeHHBIX
pe3ynbTatoB U 3HaHMt Komnanuen

PagnanbHas cksaxkuHal
Radial well 1

PucyHok 2 - Cxema pagnanbHoro 6ypeHus
Picture 2 - Radial Drilling Scheme

PucyHok 3 - YcTaHOBKa € ru6Koit Tpy6oin
Picture 3 - Coiled Tubing Unit

the drilling of up to 4 wells is possible;

e Lateral horizontal wells are not cased.

The technology of small diameter lateral wells drilling can be
described as consequence of the following technological
operations.

1. Standard preparation of an operational well for lateral well
drilling - sweeping-up and scraping of production string,
installation, if necessary, of the isolation bridge.

2. RIH the deflection shoe with tubing to the exact lateral
drilling point and its orientation.

3. RIH casing drilling assembly with the coiled tubing.

4. Drilling “window” in a casing.

5. RTH the formation jetting assembly with coiled tubing and
lateral well drilling.

6. If necessary, reorientation of a of deflection shoe to 90
degrees and drilling of the next lateral horizontal well (up
to four in one plane).

7. If necessary, POH with deflection shoes and recurrence of
procedures 3-6.

Operation 7 is not limited in the number of recurrences.
Drilling with “RadTech” technology is schematically repre-

sented on pictures 1 and 2.

Thus, the “RadTech” technology allows to increase the factor
of well perfection, to lower the skin factor due to formation
reentering and to involve in development the residual reserves
concentrated in distanced from old well part of a formation.

Realization of project for small diameter lateral wells drilling
was started from
studying the results
received on oilfields
of “Tatneft” Com-
pany. By this time
more than 40 wells
on Tatarstan oil-
fields had the radial
offshoots drilled by
the given technol-
ogy. The received
results, 1,5-2 t/day
again for carbonate
reservoirs rates of
yield and absence
of practical effect
for terrigenous
reservoirs, have
demanded more re-
sponsible approach
to a choice of ob-
ject of influence.
For definition of
technical oppor-
tunities at realiza-
tion of the project,
the group of “LU-
KOIL” Company’s
experts has left to
Kazakhstan where
during this period
the field testing
of “RadTech” tech-
nology was carried
out.

On the basis of
the received re-
sults and knowl-
edge the Company

O6GcagHas KornoHHa
Casing
MoBpexaeHnsa konnekropa
BOMN3N CKBAKUHBI
Near wellbore collector damage

S--p--

PapnanbHas ckeaxuHa 2
Radial well 2
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NMPAKTUKA/PRACTICE

Ta6nuua 1 - Kputepum nogb6opa CKBaXXuUH Ansa nposeseHus papgmanbHoro 6ypeHus Table 1 - Criteria for choosing the wells for radial drilling

fny6uHa
= MecTtopoxpernue N CKB LGl 3aneraHus L
n- " oilfield  Well# FOM3 “pepthof KOMneKTOpa
Bedding yp
1 Kynpssuesckoe 10 Tn-b66 1250-1290 TeppureH.
Kudriavtsevskoe terrigenous
2 AnTyraiickoe 19 acH+C1t 1560 KapboH.
Aptugaiskoe carbonate
3 MaBnoBckoe 2152 T 1530 KapOoH.
Pavlovskoe carbonate
4 NaBnoBckoe 902 C1it 1530 Kap6oH.
Pavlovskoe carbonate
5 KasakoBckoe 301 26 1550 TEeppureH.
Kazakovskoe terrigenous
6 03epHoe 37 (0]Y] 1800 Kap6oH.
Oziornoe carbonate
7 03epHoe 51 Om 1800 KapboH.
Oziornoe carbonate
8 Marosckoe 16 (0]Y] 2100 KapG6oH.
Magovskoe carbonate
9 YHbBUHCKOE 331 Ach 2186 TeppureH.
Unvinskoe terrigenous
10  YHbBMHCKOE 331 AcH 2186 TeppUreH.
Unvinskoe terrigenous
11  YHbBMHCKOE 118 AcH 2186 TeppuUreH.
Unvinskoe terrigenous

ObIN0 NPUHATO peleHue No peanu3auuy NPOEKTa OnbITHO-
NPOMLIC/IOBbIX MCMbITaHNIT Ha MecTopoxaeHusx 000 «JTYKONN-
Mepmb». [ns ero peanusauum 6bi1M NofoOPaHbl CKBAXKMUHDI,
yKa3aHHble B Tabnuue 1.

Crpaturpadmyeckn Bce 3TM MECTOPOXAEHUA NPUYPOYEHbI
K EBOHCKUM W KaMEeHHO-YrofbHbIM OTJIOXEHUAM W NO TUNy
KONNEeKTOpa OTHOCATCA K TEPPUTEHHbIM U KAapOOHATHbBIM

Ta6nuua 2 — OCHOBHbIe XapaKTePUCTUKMN BbIGPAHHbBIX CKBAXUH

Nopucrocts, gonn
Porosity, parts

0,16-0,21
0,11
01
0,1
0,19
0,11
0,11
01
0,17
0,17
0,17

OTNOXKeHUAM. BbibpaHHble CKBAXMHbBI OTHOCATCA K KaTeropuu
LEeCTBYIOLMX U XapaKTepU3YIOTCA CPEAHUMU NOKA3aATENAMM ANs
LaHHOI rpynnbl CKBAXUH (TabJ1. 2).

OueHKa moTeHUMaNna CKBaXuH 6Gblna npoussefeHa
MOAENMPOBAHMEM HA Te0NOro-rUAPOSMHAMUYECKUX MOAENAX
BbIGPAHHbBIX MECTOPOKAEHMWIA

Mocne TEXHUKO-IKOHOMUYECKOW OLEHKM CTEMEHW puCKa
npoekTa GblNa peann3oBaHa NporpaMMa onbITHO-NPOMBICIOBbIX
paboT cornacHo BbIGpaHHOMY NepeyHto ckBaxuH. Npu peanusaumu
nporpamMbl OMbITHO-NPOMbICNIOBLIX paboT NO paguanbHoOMy
OypeHut0 BO3HMKAW onpefeneHHble TPYLHOCTHU, CBA3AHHbIE
C 0TKa3aMu 060pYAOBaHUA, YTO MPUBENO K YAaCTUYHOMY

Tekywas ig’J? y :4:*’;‘ Mopuctocts, Bbipabotka 06BOAHEH,
KaTeropusa CKB. Effelgtive 'oil poau HU3, % %
Well current saturated thick- Porosity,  Developed Irrigation,
0 0y
status ness, m parts reserves, % lo
106.0encTs. 4,5 0,16-0,21 38 85
active, production
1006.71eicTB. 14.8 at C1t 0,11 63,3 35
active, production
106.0eicTs. 17,3 0,1 23,5 35
active, production
1006.71eicTB. 6,6 0,1 23,6 35
active, production
[06.0encTs. 10 0,19 70 20
active, production
1006.71eicTB. 6,4 0,11 23,9 5,9
active, production
[06.0encTB. 13,2 0,11 23,9 5,9
active, production
n06.aeicTs. 254 0,1 0,92 3
active, production
HarH. gencr 7 0,17 65 15
active, fill-in
HarH. gencr 7 0,17 65 15
active, fill-in
HarH. gencr 0,17 65 15

active, fill-in

took a decision on realization of the project of field testing
on oilfields of “LUKOIL-Perm” Company. For its realization the
wells listed in Table 1 have been chosen.

Stratigraphicaly all of these oilfield are dated for devonian
and coal-measures and as a reservoir concern to terrigenous and
carbonate depositions. The chosen wells concern to a category
of active wells and are characterized by average indices for the

Table 2 - Main characteristics of wells chosen

Bbipabotka HU3, % 06B0oaHEH, %
Developed reserves, % Irrigation, %

38 85

63,3 35

23,5 35

23,6 35

70 20

23,9 59

23,9 59

0,92 3

65 15

65 15

65 15

given group of wells (tab. 2).

Estimation of well’s potential was made by modeling on geol-
ogy- hydrodynamical models of chosen deposits.

After technical-economical estimation of decree of risk
for this project, the program of field testing works has been
realized according to the chosen list of wells. During the
program of field testing of radial drilling realization certain
difficulties appeared, which was mainly connected to the
equipment failures, and leads to partial falldown at the
implementation of planned works, such as projected number
of lateral wells — for three wells, incomplete penetration at
drilling lateral wells (projected length 100 m / 333 ft) - for
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Tabnuua 3 - IpPeKTUBHOCT NPOBEAEHHDIX F€0JIOr0-TEXHUYECKUX MEPONPUATUI
Ha ckBaykuHax 000 “JIVKOWN-Nepmb”

Table 3 - Efficiency of geology-technical works carried out on wells
of “LUKOIL-Perm” Company

Yuctoiin - e
Ilgng:fo Cpok peiictBus  [lononHutenbHas noxop, Yuctoiin n ’EO%T*? Z L p%B?)T(H bit H%Hme ::HT:_
Kon-so rﬁe(bm wal  TexHonoruyeckoro [00b1Ya, ThIC.T ~ (YObITOK),  AMCKOHTMPOBAHHBIN T apeM D, G EPGM e 62an% e
CKBAKMH (0" /ey adekTa, Mec. Additional oil ThiC.py6. AOXOA, TbiC.py6. Y e y acnoc T
Number Gain in rate of  Duration of tech- production, Net profit Net discounted Plain pay- Discounted  Domestic rate
of wells yield for 1 well nologlcalﬁf'fect, thousands of (tfqead losg), A p:joﬁt% b back period payback of profitabil-
months tons thousands  thousands of rubles ! . .
t/day afirilles months r?]?)?]fc)ﬁs ity, %
Wtoro no
MeponpusATUio
rotalFor 8 9,5 12 11,6 7853,7 5961,8 6,0 6,4 48,7
works

HEBbINONHEHMIO 00bEMA 3anNaHUPOBAHHBIX PaboT, TakMX, Kak
HEBbINOJIHEHWE 3aNPOEKTUPOBAHHOIO KONMYecTBa GOKOBBIX
CTBOMIOB — Ha 3 CKBA)MHaXx, HEMOAHAA NPOXOLKA NMPOEKTHOM
LnuHbl 6okoBoro cTBona (100 M) — Ha 7 CKBAXKMHaX.

Kak BMAHO M3 NpMBEAEHHBIX AAHHbIX, MO BCEM CKBAaXMHAM,
kpome Kyapsasuesckoit Ne10, nonyyeHbl NONOXUTENbHbIE
pesynbTatbl. MonyyeHHble NpUpPOCTbl Ae6UTOB BapbUpylOTCA
oT 5 po 40 1/cyT. [anbHeitlwee HabnopeHne 3a paboToii
CKBAXWH NO3BOJIMNO CAenatb BbiBogbl 06 3hdeKTUBHOCTH
paboT no TexHonoruu «PapTex» AN CKBAXMH C KApOOHATHBIMM
KONIeKTOpPaMm, NpUpoCT febuta no KOTOpbIM Obin cTabune, a
Mo HEKOTOPbLIM CKBAXKMHAM OTMeYascs pocT Aebuta Bo BpeMeHu
B TEYEHUE MepBOro MOJyroAus 3Kcnayatauuu. HenonyyeHue
3¢deKkTa N0 CKBAXWUHAM C TEPPUTEHHBIMU KONJEKTOPaMK
no NpeABapuUTENbHbIM aHHbIM 0OBACHAETCA MUHKU3ALMUEN K
KOJIbMaTUpoBaHWeM 6OKOBOrO CTBO/A U3-3a HANUYUA MUHWUCTOTO
LEMeHTa B CTPYKType MOpOofbl-KOANEKTOpa npu OypeHuu c
MCNONb30BaHMEM B KaYeCTBE MPOMbIBOYHOM XUAKOCTU NPECHON
BOAbl. [MonyyeHHble pe3ynbTaThl NO3BOAUAN PEKOMEHJ0BATb
npogomxeHne paboT no TexHonoruu «PagTex» no kKapOOHaTHbIM
Konnektopam B lepmckom pernoHe pestensHoct Komnanuu.
KacatenbHo TeppureHHbiX KONNEKTOPOB NPUHATO pelleHune
MpPOM3BECTU AOMONHUTENbHbIE UCCNEe[0BAHUS HA KEPHOBOM
maTepuane c Uenblo nNoabopa ONTUMaNbHLIX KUAKOCTEN
nepBUYHOTO BCKPLITUS NiacTa.

JKoHOMMYECKan OLEeHKa NpoeKkTa npousBefeHa Ha Gase
npeacTaBieHHbIX PAKTUYECKUX NOKasaTeneil paboTbl CKBAKMH
40 M nocne nposefeHus paboT, 3aTpaT Ha npoBefeHue
paboT, yCNOBHO-NEpPeMeHHbIX PacXof0B U LieHbl peanusayuu
HetdTu. BoinonHeHbl pacueTbl 3 HEKTUBHOCTM KaXoro
oTaensHoro I'MM no ckBaXuHe ¢ pa3buBKOil Nepuofia OLEHKHM Ha
WHTEpBaJbl, paBHble MecsLly. PacyeT JONONHUTENbHOW [OObIYM
oT nposegeHHoro 'TM npoBogunca ucxona U3 HayanbHoOro
npupocTa febuta HedTU NO KAXAOW OTLENbHOW CKBAaXMWHE,
KONMYecTBa AHeil paboThbl CKBaXKMHbLI B MEPBOM MecsLe nocne
nposefenuns MM, koadpduunenTta 3kcnayatauum — 0,95 u
koadduumeHTa NUHEHHOM yHKLUUM NafeHnUs LOObIYM HedTH.
Mpu 3ToM KO3PULMEHT NMHENHON 3aBUCMMOCTM NafeHus
L06bIYM paccunTbIBaNCsA C NoMoLLblo nofbopa napamerpa npu
VCNOBUW AeACTBUA TEXHONOrMYECKOro 3 deKTa B Te4eHMe roaa,
T.€. [ONOJHUTE/bHbIA AeOUT HEPTH K KOHLY Nepuoaa OLEHKM
NpUpaBHUBANCA K Hynt. Pe3ynbraTel pacyeToB 3 deKTMBHOCTH
ITM no paguanbHoMy GypeHuio npefcTaBieHbl B Taba. 3.
B kauyecTBe 3KOHOMMYECKUX KpuTepueB 3PHeKTUBHOCTH
NPOBEAEHUS MEPONPUATMIA ObINKU BLIOPAHDI:

® YUCTBIN UCKOHTUPOBaHHbIA goxog (YA1);

® BHYTPEHHSAS HOPMa [LOXOAHOCTH;

® CPOK OKYNaeMoCTH C y4ETOM AUCKOHTUPOBaHMA.

B komnnekce no Bcem NpoBefeHHbIM Ha CKBaxuHax [TM
paguanbHoe GypeHue 3apeKoMeHoBano cebs Kak addeKTuBHas
TEXHOJIOTUs NOBbILEHMs HedTeoTraun. YnCTbIN LOX0a 0T NpoBeaeH!s
['TM oueHnBaeTCs B 7,8 MiH. py0., YACTbI AUCKOHTUPOBAHHBIN 1OX0.,
npu cTaBke 15% coctasui 5,9 MiH. py6., NPOCTON CPOK OKYNaeMoCTy

seven wells.

As one can see from the data above, for all wells excluding
Kudriavtsevskoe oilfield the positive results were get. Received
gainsin rates of yields vary from 5 to 40 t/day. Further observa-
tion for well production made it possible to make conclusions
about the effectiveness of implementation “RadTech” technol-
ogy for wells with carbonate reservoirs, which demonstrated
stable gain in rates of yield with even rising of rates of yield
for the first half of a year of production. Absence of effect for
wells with terrigenous reservoirs could be previously explained
by clay grouting and mudding of lateral well because of the
presence of clay cement in structure reservoir bed at the drill-
ing with using sweet water as washer fluid. The results gotten
allowed to recommend continuing of works by “RadTech”
technology for wells with carbonate reservoirs in Perm region
of Company operation. According to the terrigenous reservoirs
the decision was taken to carry out additional researches on
core material aimed to find optimal liquids for primary forma-
tion exposing.

Economical estimation of the project was based on the given
factual characteristics of well production before and after
works, expenses for works carrying out, relatively variable
expenses and price for crude oil. Calculations of effective-
ness of every single geological-technical action for well with
dividing the term of estimation on month periods were made.
Calculation of additional production induced by carried out
geological-technical action was based on initial gain in rate
of yield for every single well, the number of working days for
wellin the first month of production after geological-technical
action, coefficient of exploiting — 0.95 and coefficient of liner
decrease of oil production. At the same time the coefficient of
liner fall of oil production was calculated by goal seek at the
condition that technological effect influenced on production
during the year, that means that additional rate of yield at
the end of the year of production was submitted to zero. The
results of effectiveness of geological-technical actions on radial
drilling are given in the Table 3. As economical criteria of work
effectiveness the following factors were chosen:

e Net discounted profit;

¢ Domestic rate of profitability;

¢ Discounted pay-back period. |

On the whole geological-technical actions carried out on _U
wells radial drilling has shown itself as effective technology of
rate of yield rising. Net profit from works done could be esti-
mated as 7.8 millions rubles, net discounted profit at rate 15% <
was 5.9 millions rubles, plain pay-back period - 6.0 months,
discounted pay-back period - 6.4 months. Domestic rate of
profitability was at 48,7%.

Taking into a count wide geography of Company operation
LUKOIL specialists considered the question of rotation the tech-
nology of small diameter lateral wells drilling in other regions,
in particular, in Komi area, where there are some promising sec-
tions of oilfields with carbonate reservoirs could be proceeded.
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MnaHoBbIn npupocT +12 T/cyT
Planned increase + 12 t/day
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PucyHok 4
Picture 4

— 6,0 MecaLeB, CPOK OKYNaeMoCTy 3aTpar € y4eTOM AUCKOHTMPOBAHMA
— 6,4 MeC. BHYTpeHHss HopMa peHTabenbHOCTH — 48,7%.

YuyuteiBasa wupokyto reorpacduio featenbHoctn Komnanuwy,
cneymnanuctamn 0AO «JIYKOW/I» paccmoTpeH Bonpoc poTauuu
TEXHONOTUU BYpeHUs GOKOBLIX CTBOJIOB Masioro AWaMeTpa B Apyrux
perunoHax, B YaCTHOCTH, B pernoHe Komu, rie MMeloTcs NnepcnekTuBHbIe

The most interesting is Perm-carbon deposit of Usinskoe
oilfield, where in addition to high number of storeys of car-
bonate reservoirs the oil also has high viscosity — 710 mPa-s.
Wells of this oilfield are exploited in cyclic order: 1st cycle
- pumping heat carrier (steam), 2nd cycle - taking away of
heated liquid. “RadTech” project will allow to increase the
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YYaCTKM MeCTOPOXAEHNI C KapbOHATHBIMU KONNEKTOPAMMU.
HaunGonbLunit uHTepec npeacTasnset Mepmo-kap6GoHOBas 3aNexb
YCUHCKOTO MeCTOPOXKAEHUS, rie NOMUMO BbICOKOI 3TaXHOCTM
KapbOOHaTHbIX KONEKTOPOB HedTh, HACKILLAIOWAS 3TU KONNEKTOPA,
nMeeT BbICOKYID BA3KOCTb — 710 mMa-c. CkBaXuHbI 3TOrO
MeCTOPOXAEHMSA IKCNAYATUPYIOTCA B LMKANYECKOM pexume: 1-
bIif LMKN — HAarHeTaHWe TennoHocuTens (nap), 2-0i LMKN — oT6op
pasorpeton xugkocTtu. MNpoekt «PagTex» No3BOANT YBEINYNTD
NAowWazAb NPorpeBa 3aKONOHHOW 30HbI, YTO NPEANON0KUTENbHO
MO3BOJIUT KPATHO YBENMYUTb OTOOPbI HE(TH.

MpoBeAeHHbIE OMBITHO-MPOMBbICIOBbIE PabOTHI MO3BONUIM
BbIIBUTb HEAOCTATKM TEXHONOrMKU GypeHus GOKOBBIX CTBOSIOB
«Pap-Tex» Ha paHHOM 3Tane:

1) manblit guametp (Ao 30 MM) GOKOBOTO CTBOMA, YTO He
npeAycMaTpyUBaET UCNONb30BAHNA 06CAAHON KONOHHbI;

2) orpaHuyeHue no AnuHe 60KoBOro cTBona — Ao 100 m;

3) oTCyTCTBME OPUEHTUPOBAHUA NpoLecca NPOBOAKU GOKOBOrO
CTBONa;

4) ucnonb3oBaHue NpecHoi BOAbI He NePCneKTUBHO ANA
TEppUreHHbIX KONIEKTOPOB;

5) MMEIOLLMECs YCTAHOBKM 415l BYPEHUSA OrpaHnyeHbl Mo rybuHe
NpUMEHeHUs LAUHON rnbKoit TpyGbl — 2000 M.
MepeuncneHHble HegoCTaTKM OblAK 0BCYKAEHBI C hUpMONt

«PapTex» u, Kpome rubKoit Tpybbl UCMONb3yeMOro AMAMETpa,

OyLYT YYTeHbl MPU U3rOTOBNEHWUM HOBOM YCTAHOBKU A HYKL

0AO «JIYKOWIT».

B npouecce onbITHO-

S5y

|
BET
PucyHok 6 — [IBe napannenbHblie CKBaXKUHbI

Picture 6 — Two parallel wells

MPOMbICNIOBLIX paboT P e
no [lepmckomy
PErvoHy AesaTenbHoCTH
KomnaHum 6binu
0603HayvYeHs
nepeyumcneHHbl e
HUXKEe NepcneKTUBLI
MCNONb30BaAHUSA
TeXHONOrMK BypeHus
6OKOBbIX CTBONOB
Manoro guametpa.

1. Bo3moxHOCTb
npoBefEeHMUS
NnoKalnbHOTO
HanpaBNeHHOTO
runpopaspbiBa nnacra
C Uenblo BOBNEYEHUS
B pa3paboTky:
HeLpeHUpyemblX
3anacoBs; 3amnacos
B nnactax ¢
NOJLOWBEHHOMN
BOAOW; 3anacos,
COCPEeAoTOYEHHBIX
B naacTax C Bblilwe
M HUXE Nexalumu
BOLOHOCHBIMMU
nnactamu ¢ nepemblykamu manoit MowHoctu. C 3ToM uenbio
npegnonaraerca OypeHue napannenbHblX CTBOJMOB MO
TexHonorun «PapTex» B HanpaBaeHUU NpepnonaraemMoro
€OCpefoTOYEHMUA 3aNacoB, TEM CaMbIM NPeanonaraeTcs conaHume
30H NpefHapylUeHUsa U rapaHTUPOBAHHOE NONyYeHUe TPELLUHBI
rMapopaspbiBa B HEOHXOAMMOM HaNpaBAEHNH.

2. Bo3MOXHOCTb BOB/IEYEHMSA B pa3paboTKy MECTOPOMKAEHMI C
BbICOKOBA3KUMU HEDTAMM.

PacyeT BO3MOXHOCTM NOAYYEHUS HAMpPABAEHHOW TPELUUHb
rMApPOpPa3spbiBa MNNIOCTPUPYETCA HA PUCYHKax 6, 7,8, 9,10 n 11.

szzw-5 55T Pa RersE N0 T Pa

FMaBHOro CxXKatua

of main stress

area of heating of out
of case zone, which
presumably will lead
to multiple increase
in volume of oil took
away.

Field testing works
done also reveled the
following disadvan-
tages of technology of

drilling lateral wells
“RadTech” on this stage
of project:

1) small diameter (up
to 30 mm / 1.2") of
lateral well,  which

3 23aT, Py

PucyHok 7 - PacnpeaeneHue 30H paspylieHUs Ha OTPbIB B X0Ae 6YpeHMs CKBaXUH BAONb OCU

Picture 7 - Distribution of tensile destruction zones during the drilling of wells along the axis

) =-535-10"1la,c’ =-229-10"Ila

exclude implementa-
tions of casing;

2) limitation for
the length of lat-
eral well - up to
100 m/ 333 ft;

3) lack of orientation
during the lateral well
drilling;

4) usage of sweet water
is unpromising for ter-

e

5 A5aT, Pa arrefi 15T, Fa

rigenous reservoirs;

5) presented drilling units limit the depth of technology imple-
mentation by the length of coiled tube — up to 2000 m.
The above disadvantages were discussed with “RadTech”

company and will be took into a count at the development

of new unit for “LUKOIL” Company excluding the diameter of
coiled tube.

During the field tests in Perm region the following prospects
of small diameter lateral wells drilling implementation have
been noted:

1. The possibility of implementation of local directional
fracturing aimed to involve in development: don't drained

301.L0VHd/ VM IIVdL
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PMCyHOK 8 - PacnpepeneHue MHTEHCMBHOCTH .qed:opmauuﬁ Npu pacnoioxXeHUun CKBaXKUH BA0Jib OCU rNMaBHOro

HanpaxXeHua COKatua:

Contour of Shear

reserves; reserves in reservoir with

Siruin Increment bottom water; reserves concen-
4.5 1 000 . . .
- 000 04 trated in reservoirs with up and
008 S0 bottom water reservoirs with low
2 £ Ta00man rated dams. It is assumed that for
R Lk . 3 .
1. D this matter the drilling of parallel

wells by “RadTech” technology
in direction of supposed reserves
concentration should be done to
create the predestructed zones
and to guarantee the fracturing
in direction needed.

2. Possibility of involving into
development the oilfields with
high-viscosity oils.

Calculation of possibility of
getting directional fracturing
is shown on pictures 6, 7, 8, 9,
10nll. m

Picture 8 - Distribution of deformation intensity at disposition of wells along the axis of main tension of stress:
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PucyHok 9 — PacnpepeneHue 30H pa3pylueHus Ha OTPbIB B cpefe C
Ha4yanbHbIMM M30TPONHBLIMMU HaNPAXKEHUAMU

Picture 9 - Distribution of tensile destruction zones in medium with
isotropic stresses:

arrm.5 A5aT, Pa
i e | | | | e | 1 e | | |- Contour of Shear
P Y Y Y I P R T v WOW W W W W W Strain Increment

1. 0120000
A OO M - 1004
1 DO e -0
OO ey -0
B, - 0
1. VOO -0

NMPAKTUKA/PRACTICE

- 1, IO OH -0 0N
- 1, SO - OO
a2 1. FOO0- D0
s [ —| 1.00000-003
i) o 2. VO - 1000
ot o - PO W e MR
» - 2L e e DY
T e 2. FOH . D0
3 2
# § —
&
-8
—
=4
i o R T R
[ i
arr=-5 35a7, Pa szr=-5 35aT, Pa
PucyHok 10 - PacnpepaeneHue MHTEHCUBHOCTY Aecopmauuii B cpege ol =
C U30TPOMHbIMM HANPAXKEHNAMU z
Picture 10 - Distribution of deformation intensity in medium with
isotropic stresses

PucyHok 11 - PacnpocTpaHeHue TpeLynHbl
ruapopaspbiBa B cpefe C Ha4aNbHbIMU
HanpAXeHUAMU

Picture 11 - Expansion of frac in media
with initial stresses
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19-20 September 2007, Hotel “Tyumen”, Tyumen, Russia

é OIBIT IPUMEHEHUS
KOJITHOOMHIOBBIX TEXHOJIOT Uil
é nocneaHne pa3paboTKH 000PyIOBAHUS
é SKOJIOTHYECKHUE TPEUMYIIECTBA
é >xoHommueckas 3pPpeKTHBHOCTD
é o0yucHHUE CTICITHATICTOB
é 0e30IacHOCTh Tpy/aa

MHEHHE CIIeIHAJINCTOB
KpyIHEUIX He(TerazoBbIx
xomnanuid Poccun u ctpan CHI,
Kananei, CIIIA, Benukobpuranuu

® cxperience of coiled tubing
technologies application

é new developed equipment

é ccological advantages

é cconomic efficiency

é specialists training

é work safety

opinion of specialists
of the biggest oil and gas companies

from Russia and CIS, Canada, USA,
Great Britain

19-20 ceHTAOpa 2007, otenb “TroMeHb”, I. THOMeHb, Poccus

Contacts

Irina Gruzdilovich Alexandra Borisova Julia Gorshkova

Tel./fax +375 17 2983586 Tel./fax +375 17 2983586 Tel./fax +7 495 5406856
Irina.crkt@mail.ru Alexandra.crkt@mail.ru Info@crkt.ru, crkt@inbox.ru
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Non-Commercial Partnership “Centre of Development of Coiled Tubing Technologies”
Hekommepueckoe MapTHepcTBo “LleHTp Passutua KonTiobrHroebix TexHonornn”
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8™ ALL-RUSSIAN COILED TUBING CONFERENCE
8- BCEPOCCUUCKASA KOH®EPEHLMA NO KONTIOBUHIOBbLIM TEXHOTOIMMAM

www.crkt.ru September 19-20, 2007, Hotel “Tyumen”, Tyumen, Russia
APPLICATION FORM 3AABKA HA YHACTUE
PLEASE SEND FORM BY FAX OTMNPABBLTE 3AABKY MO ®AKCY
in Moscow: +7 495 5406856 B Mockse: +7 495 5406856
in Minsk: +375 17 2983586 B MuHcke: +375 17 2983586
E-mail: irina.crkt@mail.ru E-mail: irina.crkt@mail.ru
Name/®.UN.0.:

JobTitle/onxHocCTb:

Company/OpraHmsaumsa:

Address/Appec:

City/Topoa: Postcode/MHpekc:
Phone/TenedoH: Fax/®akc:

E-mail:

Registration FEE/PernctpaunoHHbIn c6op
Delegate or speaker 675 USD Member of NP CDCT 337 USD
YyacTHuk unun goknagumk 17700 py6. Unen HIM UPKT 8850 py6.

I'd like to take part as/XoTen 6bl NPUHATbL y4acTue B KayecTBe:
Delegate Speaker
YyacTHuka [loknag4uka

Send me additional information/lpowy npucnatb AONOMHUTENLHYO MH(hbopMaLMIO
Sponsors possibility Hotel booking
CnoHCOpCKMe BO3MOXHOCTM BpoHnpoBaHne rocTHMLbI

Sign from the name of Delegate/llognucaTtb OT UMeHM y4acTHUKa KOHcpepeHLUn

Date Family Sign
[arta damunusa MNognucek
PLEASE SEND FORM BY FAX OTNPABBLTE 3AABKY MO ®AKCY
in Moscow: +7 495 5406856 B Mockse: +7 495 5406856
in Minsk: +375 17 2983586 B MuHcke: +375 17 2983586

E-mail: irina.crkt@mail.ru E-mail: irina.crkt@mail.ru



KOMMAHUS «DEVIN»
BbIMYCKAET ABOVHYIO
KOMMEHCALIMOHHYIO
OnorPy

I_{ omnaHus «Devin International» BbinycTuna Ha
HedTerasosblii ppiHOK 6104HYI0 ONOPY ANS KOMNEHCALMUY
KoNebaHMid, Bbi3BaHHbIX MOPCKUMU BONHAMKU. OHA MOXET ObITb
ucnosnb3oBaHa Ha nl06oOM cyAHe, nnathopme uanM 6ypoBoii
YCTaHOBKE, UCMbITHIBAIOWMX KauyKy BO BPeMs NMpoBeAeHUs
BHYTPUCKBaXUHHbIX paboT.

Bbnarogaps Hanuuuio
BepTUKaNbHbLIX OCeEH,
LBOIHas onopa cnocobHa
nepemeLlaTbCs B HYXXHOM
HanpaBneHuun. Kak
3asaBUIM NPeACTaBUTENU
KOMNaHuW, YCTAaHOBKa
3KOHOMMWYHa, 6e30nacHa
M MOXeT C YyCnexom
NPpUMEHATbCA pNA
BHYTPUCKBAXMUHHBIX
paboT, LeMeHTUPOBaHNA
MAW NUKBUJALUWMK
CKBaXMWHBI.

Onopa paccuutaHa Ha f
BbICOTY BOJIH 10 3 MeTpOB, |
HOo Gnarogaps cucreme
LBOMNHOTO KpenneHus,
OHa MOXXET BblIA€PKATb M KAuKy BbICOTOM 0 6 METPOB, NpUYeM
6e3 yBennyeHus oNopPHOIN NOBEPXHOCTU.

Onopa MoXeT 6bITb pasmeleHa B BypoBOIi WaxTe UK NofBe-
lWeHa K KopMe cyaHa. Ee cunbl goctaTouHo, 4To6bl 0GecneuunTs
npoBefieH1e paboT B 0AHOI U iaXe ABYX CKBaXUHax. CTaHaapTHas
BbICOTa OMOpbI — 10,5 METPOB, HO OHA MOXKET ObITh CKOPPEKTUPOBA-
Ha B 3aBMCHUMOCTY OT pa3MepoB TPYO, KaHaToB U MyOUHbLI MOpS.

Wnes cozpaHus nogo6Hoi onopel 3apoaunack y pupmbl «Deviny
BO BpeMs JIMKBULALMM NOCNEACTBUIA yparaHos «MBaH» (2004 r.),
«KatpuHa» u «Puta» (2005 r.) B MeKkcukaHcKom 3anuBe. 3Tu
MOLLHble yparaHbl NPUYUHUAK OFPOMHBIiA yLep6 TPYOONPOBOAHOI
CUCTeMe, Ha BOCCTAHOBIEHME KOTOPOW NOTPe6oBanoch AANUTeNb-
HOe BpeMs 1 yCJyru cnelnanbHo 060pynoBaHHbIX kopabneii. Bee
CyAa, KOTOPbIE MOMM ObITb UCMO/Ib30BAHbI B 3TUX [MYOOKOBOAHBIX
paboTax, Ol HanpaBneHbl B 30HY 6EACTBUSA, YTO AAXKE BbI3BANO
HexBaTKy MOPCKOro TpaHcnopTa B NpUGPEXHOI 30He.

KomneHcalmoHHas onopa npegHasHayeHa MUMEHHO 1S Taknx
cnyyaeB. OHa MOXKeT ObITb MCNO/Ib30BaHA TaKKe U HA MeNKO-
BOJbE, HAaNpUMep, Ha bapiax.

B HacTosAWwee BpeMa KoMNeHcaLMOHHas onopa Gupmsl «fle-
BUH» UCMONb3YeTCs L1 BOCCTaHOBNEHUA LieHTpanbHoit HedTA-
HOW marncTpanu B MeKkCMKaHCKOM 3anuBe, K tory oT r. BeHuc,
wrar JlyusuaHa. IToT TpybONpPOBOA NONYYUN NOBPEXKAEHUS BO
Bpems yparaHa «MBaH». CpoKk KOHTpPaKTa Ha 3KCmyatauuio
YCTaHOBKM 3aKaHUYMBaeTCs B AHBape.

Onopa umeet rpy30n0ALEMHOCTL 75 TOHH, @ BO3MOXHOCTb
€€ UCNOJ/Ib30BaHMA OrpaHUYeHa b LMHON U MPOYHOCTbLIO
KaHaToB, KONTIOOMHIA U BYPUIbHBIX UHCTPYMEHTOB, KOTOpble
K Heil npukpenneHsl. Mpu TeCTOBBIX UCMbITAHMAX YCTAHOBKA
BbIEpKana BCe faHHble eil HarpysKku.
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DEVIN INTRODUCES
DUAL COMPENSATING
INTERVENTION TOWER

evin International on Friday unveiled to the oil & gas

market a modular motion-compensation tower that adapts
to any type of vessel, platform or rig that is experiencing
motion during the well intervention stage.
The dual compensating intervention tower, characterized
by its ability to move in two directions on its vertical axis,
is an economical and safe solution when operating well
intervention or plug and abandonment equipment, the
company said.
The tower compensates for up to 10 feet of rise-and-fall
motion, sufficient for most jobs, but it can correct up to 20
feet of vertical motion with the use of a double shive system,
doubling capacity while maintaining a minimal footprint.
It can work over a moon pool or cantilever over the side or
the rear of the vessel and is capable of working over a single
well at full capacity or two wells with lesser capacity. Standing
generally at 35 feet tall, the agile tower is height-adjustable
to accommodate the size of the tubing or wireline used and
water depth at the site.
Devin’s tower concept emerged as a tool to expedite the
industry’s recovery in the Gulf of Mexico from damage by
Hurricanes Ivan (2004), Katrina and Rita (2005). These
intense storms wreaked widespread pipeline damage, creating
a backlog of recovery work that far exceeds the capacity of
those vessels properly equipped as a base to perform such
work. Demand for all available vessels to serve deepwater
projects has even created a shortage of vessels suitable for
shallow depths.
The intervention tower is an effective alternative for these
situations. For instance, the tower is suitable for barges,
therefore adept for use in shallow water.
Devin’s compensating tower is currently working on an Ivan
recovery project at Main Pass in the Gulf of Mexico, south of
Venice, La. The tower is contracted through January.
With a lift capacity of 75 tons, the tower is limited only by
the length and capacity of the wireline or coiled tubing and
the intervention tools it supports. It has not reached a field
test benchmark it was unable to support.
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TEXHOJIOI'MN 1 OBOPYOOBAHUE/TECHNOLOGIES&EQUIPMENT

NCMNOJIbSOBAHMUE
KOJITHOBUHIOBOIo

MHCTPYMEHTA
IS PELLIEHUA OCHOBHbIX 3AZAY
SKCTYATALIMN CKBAXWH

Jleo pe Bpus

Weatherford — Mocksa

I{ aK HaM HYXXHO NPUMEHSATb KONTIOOUHTOBbII MHCTPYMEHT AN
peleHus npobaem 06CNyKMBAHMSA CKBAXKMH B COBPEMEHHbIX

VCNOBUAX?

[ins Toro 4toGbl ycnewHo pewars 3agadn 0O6CAYKMBAHUS
CKBAXWH C MOMOLLLbIO KONTIOOMHIA Ha PbIHKE CEPBUCHBIX YCAYT,
WHXXEeHep [oMKeH paccMaTpuBath Npobaemy Ha [BYX YPOBHSX.
MepBblii ypoBeHb BKAOYAET B cebs onpeaeneHue 3aay u
npobnem knueHta (YTo HaM HyXHO moayuuTs?). Ha BTOpOM
VYPOBHE MHIKEHEPHbII NePCOHAN [OMKEH ONPEfeNUTb HE TOIbKO
KaKoii BHYTPUCKBAXKWUHHBIA MHCTPYMEHT BYLET MCNONb30BaTLCS,
HO U4 KaK OH Jo/KeH cpaboTaTb, YTOOb! pelwmnTh NOCTaBAEHHYIO
KIMEHTOM 3afiayy. 370, B CBOIO 0YEpEefib, 03HAYAET, YTO UHIKEHEP
LOJIKEH 3HATb, KaK W KaKOW MHCTPYMEHT eMy Heob6XoAnMo
MCNONb30BaTb AN MPUMEHEHUS BCEX TEXHOMOMWIA U yCayr, C
NOMOLLbIO KOTOPbIX MOXHO pelnTb NOCTaBMeHHYIO 3afady, 1
YMETb ONnpefensTh, Kakas KBanuduKaLuus nepcoHana HyxHa ans
YCMEWHOro UCMNONb30BAHNUA MHTErPUPOBAHHOTO PeLeHMs.
KomnaHus Weatherford sensieTcs noctasLumKom KonTio6 MHIOBOro
MHCTPYMEHTA, COBMECTHO C KOTOPbIM TaKXe MOCTaBAAETCA W
PYKOBOJCTBO NO TEXHONOTUYECKUM PEeLIEHUAM.

To, YTO KaXAbli U3 3TUX UHCTPYMEHTOB MOXET [ieNarb CaMm no
cebe, HecyulecTBeHHO. fopa3fo Oosbliee KONUYECTBO 3334
MOKET ObITb pelleHo 3a CYET UX COBMECTHOTO MCMOb30BaHMUA B
PasNMUYHbIX KOMOUHALMAX C CO3AHNEM CUCTEMbI, KOTOPAS MOXKET
pewmnTb NpobieMbl KNUEHTOB.

PyKoBOACTBO MO KONTIOOUHIOBLIM PEWEHUAM NMPU3BAHO
NOMOYb KNUEHTaM Nyylue y3HaTb O NpeajiaraeMoM MHOroo6pasuu
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IMPLEMENTATION
OF COILED TUBING

TOOLS
FOR SOLVING MAIL PROBLEMS
OF WELL TREATMENT

Leo de Vries
Weatherford Moscow

ow do we need to implement Coiled Tubing tools into today’s
treatment of well problems with Coiled Tubing services?

To succeed in the Coiled Tubing well treatment services busi-
ness, the engineer must be able to think on two levels. The first
level takes the clients perspective (“What do we need”). On the
second level, engineers must determine not only which items
to put on the bottom hole assemble (BHA) but also that how
the tools are working to meet the clients’ requirements. This
means that the engineers need to understand how to imple-
ment the tools for all appropriate technologies, service and
identifying the right skill sets to ensure correct application of
the integrated solution.

Weatherford is a coiled tubing tool supplier and put a solution
hand book together.

What each of these tools can do indepently of the others is
irrelevant. It's about the problems we can solve by putting them
together in various ways and creating the system that solves
our clients problem

The Coiled Tubing Intervention Solution handbook is to help
clients to understand the art of connecting the many options
are offered for effective treatment of well problems with Coiled
Tubing better.

Weatherford Coiled Tubing engineers looked into a wide range
of applications from underreaming cement ando sidetracking
on coiled tubing to selective straddle-acidizing or fracturing
operations.

Selective Acidizing, Testing and Water

Shut-Off Operations/MecTHas kucnotHas
06paboTKa, McnbiTaHus 1 paboTsl No

no U30naunMn 30Hbl BOAONPOABNEHUN U

rMapopaspeiBy niacta

U30NALNUK 30HbI BOLONPOABNEHU
CeNeKTUBHas KMCI0THas 06paboTka, paboTl

Cement Squeeze Operations/Pa6oTbl no
Plug-Back Operations/TpambosaHue

Selective Straddle Acidizing, Water Shut-
Off and Fracturing Operations/MecTtHas
3aMoJIHEHNIO LLEMEHTOM Mo aBJeHNEM

Inflatable Jet Straddle Packer (IJSP)/CrpyitHbiit HapyBHOW
COBOEHHbIN nakep

(@)

Inflatable Jet Packer (IJP)/CrpyitHblit HapyBHOI Nakep

©

Inflatable Retrievable Production Packer (IRPP)/HapysHoi
U3BNleKaeMblii BHYTPUKONOHHBIA Nakep

©

Inflatable Cement Retainer (ICR)/HapyBHO LeMeHTUPOBOYHbIN
nakep c 06paTHbIM KNanaHoMm

Inflatable Retrievable Bridge Plug (IRBP)/HagyBHoi
U3BJeKaeMblit NpodKa-mMocT
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BAapMaHTOB COBMECTHOTO UCMOJIb30BaHNSA MHCTPYMEHTA,
KOTOpoe No3BosseT 3P HEKTUBHO peLlaTb Npobaembl
CKBaXXMH C NOMOLLbI0 KONTIOOMHTA.

WNHeHepbl NO KONTIOOGUHIY KOMNAHUM
Weatherford paccmoTpenu wupokuii
CNEeKTp 33agay oT pa3bypuBaHUA LieMeHTa
u 3abypuBaHus GOKOBbIX CTBONOB C
NOMOLLbIO KONTIOBUHTA 40 CeNeKTUBHOM
KUCNOTHOW 06paboTku u paboT no
rMapopaspelBy naacra.

OMNMTNMN3NPOBAHHbIE
PELLUEHUNA: TPV SAOAYU

Mbl 0THOCMM 061aCTb NpUMeEHEHUA
MHCTPYMEHTa K OAHOW U3 TPEX OCHOBHbBIX
3apau:

® 3aKYNOpKa CTBOJ1a CKBAXXUHbI;
® OpUeHTauuAa UHCTPYMEHTAa B CTBOJIE CKBAXXUHbI;
® U30N1AL4M1A CTBOJIa CKBAXKUHbI.

3AKYTOPKA CTBOJIA CKBAXWNHBbI:

Ypanenune npenATCTBUMN, KOTOPble HAXOAATCA B CTBONE
CKBAXWHbI 1 CHUXAIOT NPOLYKTUBHOCTD, TAKMX KaK OCaXAEHMS,
HapoCTbl MAK ynaBlne npeaMeTbl. [1ns peweHus npobnem,
CBA3aHHbIX C 3aKYMOPKON CKBAXMHbI, MOXET NCMONb30BATLCS
KaK OTAENbHbIA MHCTPYMEHT, TaK U UX KOMOMHALMS.

OPUEHTAUMNA MHCTPYMEHTA B CTBOJIE
CKBAXWHbI:

Mo3sonser oneparopy 3ape3atb GOKOBOI4 CTBOJI CKBAXMHbI B
paHee HefJoCTYNHbIX 30HaX 34 CYET BbIXOAA U3 cyuecTteytouiero
CTBOM1a U Bblpe3aHNA OKHa Ans 6ypeHm1 HOBOWN CKBaXKWHbI.

N3019UMNA CTBOJIA CKBAXUHbI:

PelweHue 3Toi 3a4a4M HEOOXOAMMO ANSt BCEX NPUIIOKEHMUI KON-
TIOOMHT, UCMIONbB3YIOLLMX CUCTEMY NAKEPOB UM MPODOK, U
ABNISIETCA CaMblM BOCTPEGOBAHHbLIM B KONTIOOMHIOBOM
cepauce. TeXHONOrMYeCKIe pelleHns B 3Toii 06i1acTu
MOXXHO pa3fenuTb Ha [jBe OCHOBHbIE KaTeropuu:
Te, KOTOpble BbINOAHSAITCA BHYTpU TpyObl, U Te,
KOTOpble BbINOJHAITCA CHAPYKU [06bIBaKOLLE
Tpy6bl M MMEIOT fieNo ¢ 06cafHOM KonoHHO. Oc-
HOBHOIA 3aia4eii ABNAETCA M30/1ALMA BbIOPAHHbIX
CeKLWIi CTBOMA CKBAXKMHbI OT (hOPMaLIMK C LieNbLO
VNyYIEeHNUs NPOM3BOANTENBHOCTU CKBAXMUHbI. 7

OPTIMIZED SOLUTIONS,
THREE WAYS

We put the tool services into 3
main areas:

¢ wellbore obstruction solu
tions;

¢ wellbore departure;

¢ wellbore isolation.

WELL OBSTRUCTION
SOLUTIONS.

They aimed to remove the obstacles
that are in the way and affecting produc-
tion, such as scale, formation buildup or a lost
fish. A single tool or combination of tools may be ap-
plied to solve a problem associated with an obstruction.

WELLBORE DEPARTURE SOLUTIONS.

They are allow an operator to sidetrack into previously un-
available zones by exiting an existing wellbore and cutting a
window to drill another well.

WELLBORE ISOLATION SOLUTIONS

Thisis for all facets coiled tubing industry’s needs for packer
and plug systemin coiled tubing applications .These solutions
fall into two basic categories: In-tubing and thru-tubing
In-tubing applications are performed inside production
tubing, and thru-tubing applications are performed through
the production tubing and into the casing. The objective is to
isolate sections of the wellbore from the formation to improve
production. »
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TEXHOJIOI'MN 1 OBOPYOOBAHUE/TECHNOLOGIES&EQUIPMENT

CO34AHUE HOBOIoO
NMEPCINEKTUBHOIO
OBOPYAOBAHUA

B PAMKAX NMPOrPAMMDBI
NCCJIEQOBAHUSA

U PASPABOTKUA
AOEMNAPTAMEHTA
OHEPIETUKU CLLA

JlanHaa mHo2006euiarowas npo2pamMma HanpasaeHa
Ha CHUXKeHUue u3depxxeK U 8pedHo20 8o3delicmsua Ha
OKpYXKawwyw cpedy npu 6ypeHUU 2a308biX U HeMAHbIX
CKBAXUH.

H 0Bas TEXHONOrWs, Co3faHue KOTOpPOMN BefeTCs B pamKax
paccyuTaHHOM Ha [Ba rofa nNepcnekTMBHOM Nporpammbl
pa3paboTKM MUKPOCKBAXWH Nop, pyKoBOACTBOM [lenapTameHTa
sHepretukun CLUA, Hayano gaBatb CBOM nepBbie NNOAbLI B BUAE
HOBelilWero 060pyAOBaHUS, MPUYEM HEKOTOpPblE HOBLIECTBA
HaxoAATCA yxXe PaKTUYeCKW Ha CTAAMU MPOMBIWNEHHOTO
BHe[peHus.

YacTb CO3[aHHbIX MHCTPYMEHTOB, NpefHa3HaYeHHbIX ANs
OypeHus CKBAXMWH CBEPXMANoOro guametpa s fobbiuu
NPUPOAHOTO ra3a u HedTH, yIKe NPOLLNA UCTBITAHUSA B PeanbHbIX
NoNEeBbIX YCNOBUAX, U PELIEHWNE O CEPUIAHOM NPOU3BOLCTBE ITUX
MHCTPYMEHTOB C Lief1bio NPOMBILUNEHHO 3KCNAyaTaLun LONKHO
ObiITb NpUHATO B TedeHne 2007 roga. MapannensHo Begercs
pa3paboTKa elLe HECKOIbKMX MPOEKTOB B Cchepe TEXHONOTUiA Ans
GypeHuns MUKPOCKBAXKMWH, TPOrpamMMa peanun3aLm KoTopbIx e B
Gnuxaiiwem 6yaylem JOCTUTHET 3Tana NnoneBbiX UCMbITAHUNA.

0xMpaeTcs, 4To HOBas TEXHOJOrUsA BYPEHUS MUKPOCKBAXKMH
MOMOXeT MPUHLMNNANBHO U3MEHUTb MPUMEHAEMbIN B HACTOsLLee
Bpema B CLIA nopgxon k OypeHut0 CKBaXXWUH Ans fo6bium
NPUPOAHOro rasa u HedTH, a B NepcnekTUBe CnocobHa
3HAYNUTENbHO CHU3WUTb U3AEPXKKWU, PUCKW U pa3NUyHble
BO3JENCTBUA Ha OKpYXalowWyl cpedy, BO3HMKaWOWMe npu
O6ypeHun. Ee npumeHeHue, B CBOK o4yepenb, noTpebyert
MCNONb30BAHUA KONTIOOMHIOBLIX OYPUIIbHBIX YCTAHOBOK
— KOMMAKTHbIX, MPOCTbIX B 3KCMAyaTauun, 060pyAOBaAHHbLIX
6apabaHoOM C HaMaTbiBAeEMOil Ha Hero rubKoi HenpepbiBHOM
Tpy60ii M cnocobHbIX obecneynTb BypeHue GOKOBbIX CKBAXKMUH
AMaMeTpoM OKoNo 4-1/2 prolima Ha yxe pa3pabaTbiBaBluemcs
MeCTOPOXAEHUN U3 CTBONOB CYLWECTBYIOWMNX CKBAXMH.
Wcnonb3oBaHWe nofo6HOro noaxona No3BosisieT MaKCMManbHo
CHU3UTb YPOBEHb BPEAHOTO BO3[EHCTBNA B paioHax C ya3B1MON
NPUPOSHON Cpefoi, a TaKKe COKpaTUTb 06beM GypuIbHOMO
lWiama no CPaBHEHUIO C UCMONb30BaHUEM 6OJiee rPOMO3LKUX
TPaAMLUMOHHbBIX YCTAaHOBOK C OYpoBOii Tpy6Oi CTaHAAPTHOMO
pasmepa, npefHa3HauYeHHoN ons BypeHus CKBaXMH 60abLOro
Anametpa.

HoBoe o6opynoBaHue, pa3paboTaHHOe B paMKax Nporpammbl
pa3BUTMs TEXHONOMMM BYpPeHNs MUKPOCKBaXMH [lenapTameHTa
sHepreTukn CLIA, nomoxeT NPOABUKEHUIO TEXHONOTMUK
KonTioOuHra Ha peiHkax CLUA, yto B cBOlO Ouepegb, bypet
Cnoco6CTBOBATL MOBLIWEHUIO SKOHOMUYECKON 3HAYUMOCTH
MEeTOZ0B ,06bIYM HEN3BIEUEHHbIX, PaHEE HEJOCTYMHbIX PECYPCOB
HedT 1 NPMPOLAHOTO ra3a Ha UCTOLUEHHbIX MECTOPOXAEHMUAX W
MECTOPOXAEHUSAX C MOHUKEHHON PEHTABENbHOCTbIO, KOTOPbIX

USA DEPARTMENT OF
ENERGY’S MICROHOLE
RESEARCH AND DESIGN
PROGRAM YIELDING
PROMISING NEW TOOLS

Ambitious Program Aims to Reduce Costs, Environmen-
tal Impacts of 0il and Gas Well Drilling

ew technology being developed under the U.S. Depart-

ment of Energy’s ambitious two-year-old Microhole
Initiative is already yielding new tools perched on the edge
of commercialization.

Some of these tools, designed to drill ultrasmall-diameter
natural gas and oil wells, have been successfully field-
tested in real-world drilling conditions and await a final
decision in 2007 for full-scale commercialization. Other
microhole projects are wrapping up and will soon move
into the field-test stage.

Microhole technology, by virtue of its ability to dra-
matically reduce drilling costs, risks, and environmental
impacts, could change the way America’s oil and natural gas
wells are drilled. It entails using coiled tubing drilling rigs
-- small, easily transportable rigs that unspool coils of thin
tubing -- to drill “grassroots” wells with diameters of less
than 4-1/2 inches or equally small-diameter “sidetrack”
boreholes from existing wells. This approach leaves a much
smaller footprint in environmentally sensitive areas and
produces much less drilling waste compared with the more
cumbersome conventional rigs that deploy standard-size
drill pipe to drill larger-diameter holes.

The new tools developed under the Energy Department’s
microhole program will help further the application of
coiled tubing drilling in the United States, in turn improv-
ing the economics of recovering previously unattainable
oil and natural gas resources in marginal or declining fields
throughout the Nation.

Coiled tubing drilling has generally been limited to high-
cost areas such as Alaska and Canada but is gaining trac-
tion in the Lower 48 States. For the first time, a Canadian
coiled tubing drilling company, Xtreme Coil Drilling Corp.,
is drilling grassroots wells in the Lower 48 for an American
company, Anadarko Petroleum Corp. In late December, Shell
Technology Ventures B.V. agreed with Xtreme Coil to form
a jointly owned company, Coil-X, that would use Xtreme's
coiled tubing drilling technology to drill conventional and
unconventional resource exploration wells throughout the
United States and Canada.

Although microhole technology’s roots extend back
a decade with early experimentation funded by DOE in
the mid-1990s, the agency’s National Energy Technology
Laboratory (NETL) formally launched the new initiative in
2004. About 20 projects are active under the $20 million,
cost-shared program.
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HEMaJo UMeeTCs MO TEPPUTOPUM BCEW CTPaHbI.
B HacTosilee BpeMs NPUMEHEHUE TEXHONOTUM KONTIOBUH
OTpPaHMYMBAETCSA BbICOKO3ATPAaTHLIMU PaioOHAMU, TAKUMK
kak KaHapga, Ansacka, ofHaKo yxe HauyuHaeT HaXxO[UTb
CBOE NMPUMEHEHWE M Ha TeppuUTOPUU OCTaNbHbIX 48 WTATOB
CLWA. BnepBble paboTel B 3TOi 061acT¥ NpoBOAUAMUCH
KaHagckoit komnaHuei «Xtreme Coil Tubing Corp.» cornacHo
LOroBOpY C aMepuKaHcKoi KomnaHuei «Andarako Petroleum
Corp.» Ha ocywecTBneHne 6ypeHus 6GOKOBbIX CKBaMMUH. B
KauecTBe elie OJHOrO NPUMMEpa MOXHO NPUBECTU AOTOBOP O
co3paHnu copmecTHoro npepnpusatus «Coil-X», koTopoe Gyget
MCNOb30BaTh TEXHONOMUM BypeHus C NpUMEHEHNEM KONTIOBUHTa
KoMnaHuu «Xtreme» ans GypeHns CTaHAapTHBIX M HECTAHAAPTHbIX
pa3Bef0YHO-IKCMIyaTaLMOHHbIX CKBaXWH Ha Tepputopum CLLA
n KaHagbl, 3aKNio4eHHblil B KOHLEe aekabps komnaHueii «Shell
Technology Ventures B.V.» c komnaHueii «Xtreme Coily.

B kauecTBe nepBOro 3Tana 3apoXeHUs TEXHONOTUM
OYpeHuss MUKPOCKBAXKWUH MOXHO Ha3BaTb CEPUI0 YCMEWHbIX
3KCNeprUMeHTOB, NpoBeLeHHYI0 oKono 10 neT Ha3ap, B cepeanHe
90-x 1 huHaHCUpyemyio BCe TeM Xe [lenapTaMeHTOM 3HepreTuky,
a Bnepsble 0ULMANLHO fAHHAA TEXHONOTUSA BbiNa NpUMEHeHa
Ha npakTuke HauuoHanbHoi nabopaTopueit IHEpPreTMYecKnx
TexHonoruit (NETL) B 2004 rogy. Ita nporpamma
BKJIIOYaNa B ce0s peanun3aumio okono 20 pasinyHbIX
NpoeKkToB o6uei CTOMMOCTbI0 20 MUANMOHOB
ponnapos CLIA c pacnpepeneHuem 3atpat no
Jonam.

OCHOBHOI LeNblo, KOTOPYIO CTaBUIW Nepes
co60it pa3paboTyMKM yKa3aHHOW MPOrpamMbl,
O6blN0 HaxoXpeHWe cnocoboB pa3paboTku
OFpPOMHbBIX 3aNacoB HeU3BAEYEHHOW HedTH K
NPUPOZHOTO rasa, 3ajeralowWux Ha Manoii rmybuHe
Ha TEPPUTOPUU LECATKOB ThICAY UCTOLLALLUXCS
WU UCTOLLEHHBIX AMEPUKAHCKUX MECTOPOXAEHWIA,
pa3paboTka KOTOpbIX BEAETCA ThICAYAMM MasbIX
HEe3aBUCUMbIX KOMMaHUI. COrMacHO NPOBEAEHHbIM
nopcuetam, Ha Tepputopumn CLIA Ha mybuHe He
6onee 5000 dyTOB NOA NOBEPXHOCTHIO 3EMAN
3aneraeT nopapka 218 munnumoHoB 6appeneii
HEeW3B/IEYEHHO CTaHAapTHON HedTu, fobOblYa
KOTOpOi# C NpUMEHEHMEeM TPagWLMOHHbIX
TEeXHONOr Wit He NpefCTaBAAETCA BOZMOXKHON. [laxe
no6biya 10% oT 3Toro o6beMa HedTv paBHseTCs
HblHeWHeMy 06beMy UMNOpPTA HeTU CTpaHaMM
OMNEK 3a 10 net. To e Kacaetca v TPUIJIMOHOB
Kybuueckux dyToB HEU3BNEYEHHOTO NPUPOLHOTO
rasa. bypeHne MMKpOCKBaXMH N0 CpaBHeHUIO C
NpUMeHeHMeM TPAAULIMOHHbIX TEXHONOTUI TaKXKe
MOXET NoMOYb COKpaTUTh Gonee yem Ha 80%
KOMYECTBO OYpPUALHOTO Wama.

CHueHWe ce6ecTOMMOCTU paboT W yMeHblUeHNe
BO3JECTBUA Ha OKpyYXaloLyio cpefly, KoTopoe
€nocobHO obecneynTb NPUMEHEHUE TEXHONOTUM
OypeHUs MUKPOCKBAXMH, UMEET 0coboe 3HaYeHue
Lns pa3paboTKu pecypcos, LOObIYA KOTOPbIX A0
HACTOSILLEr0 MOMEHTA CYMTANACh HepeHTabebHOIA.
370 JOBOMLHO HAMALHO NOKa3ana NpOBeAeHHas
nop cnoHcopcTBom NETL HefaBHAsA feMOHCTpaums,
B paMKax KoTopoi rubpuaHas 6yposas
yCTaHoBKa Oblna MCMONb30BaHA A1l BCKPLITUA
ManiopeHTabenbHoro 06bekTa, pacnofoXeHHOro
B LiEHTPa/IbHOM YaCTV aMEPUKAHCKOTO KOHTUHEHTA
W copepxalliero 3anac nopsgka 1 tpunnvoHa
Kybuueckux dyToB NpUPOLHOro rasa.

Vicnonb3oBaHKe TEXHONOMM MUKPOCKBAXUHHOMO
OypeHus Takxe NpefoCTaBAAET 3KOHOMUYECKU
BEITOLHYI BO3MOXHOCTb OypeHus ThiCAvY

The program’s main driver is to find a way to economi-
cally develop America’s vast untapped oil and natural gas
resources lying at shallow depths in tens of thousands of
declining or depleted reservoirs that are operated mostly
by thousands of small, independent companies. The United
States has more than 218 billion barrels of by-passed
conventional oil at less than 5,000 feet subsurface that
is nonrecoverable with current technology. If a tenth of
that by-passed oil be recovered, it would equal roughly 10
years of OPEC imports at current levels. A similar scenario
exists for trillions of cubic feet of by-passed natural gas.
Microhole drilling also could slash drilling waste volumes
by as much as 80 percent compared with conventional
drilling.

Microhole drilling’s reduced costs and environmental
impacts could render viable many currently uneconomic
deposits. That was borne out by the recent success of
a NETL-sponsored hybrid coiled tubing drilling rig that
opened a marginally economic play totaling as much as
1 trillion cubic feet of natural gas in the Midcontinent
region.

Microhole coiled tubing drilling also offers the potential
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TEXHOJIOI'MN 1 OBOPYOOBAHUE/TECHNOLOGIES&EQUIPMENT

HarHeTaTeNbHbIX CKBaXWH, C MOMOLWbIO KOTOPbIX MOXHO
OCyLLeCTBAATL NOAaYy ABYOKUCM yrnepopa ANs yBenuyeHus
06beMOB [00ObIYM, @ TAK)KE yNaBAMBAHUE U XPAHEHME 3TOrO rasa,
ABNALWErocs OfHUM U3 OCHOBHbIX KaTann3aTopoB CO3[aHusA
napHukosoro 3dekTta Ha nnaHerte.

Mporpamma [lenapTameHTa 3HepreTMkn coKycupoBaHa Ha
pa3paboTke TexHoNOrUM U 06OPYAOBAHMUSA ANA YNPOLWEHUSA
OypeHus MUKPOCKBAXMWH, B 0COOEHHOCTW Ha CO3JaHUN
KJK0UYEBbIX MHCTPYMEHTA/IbHBIX CPELCTB Maioro pa3mepa. Cpeau
pa3pabatbiBaeMblX YCTPOINCTB 0COOLIN MHTEPEC NPeACTaBAsIoT
NPUBOAHOW MOTOP CUCTEMbl ynpaBaeHUA C QyHKUMEN
CaMOKOHTPONA M CUCTEMa NMPOBefeHMA KapoTaxa B npoLecce
GypeHus, paspabotaHHble «Baker Hughes INTEQ». [aHHas
cucTemMa no3sosseT obecneynts Gonee TOYHOE yNpaBieHue
NONOXKEHWEeM [0N0Ta, YTO, B CBOK 0Yepesp, LaeT BO3MOXHOCTb
OypeHUs POBHbIX, TPAMbIX CKBRXMH C NOJy4eHWeM MHGOPMALMH
0 CBOMCTBax ByprMOii NOpoabl B PEXMME PeanbHOro BPEMEHHN.
B pesynbTate 3TOro MOXHO BOOUTHCA YBENUYEHWUS CKOPOCTH
GypeHus, NOBbILEHNS TOYHOCTW TPAEKTOPUM U KauecTBa CTBONA
CKBAXMHbI, @ TaKKe YAJMHEHWUS ee TOPU30HTANbHOIO CeYeHus
(4To 0CO6EHHO BaXKHO N1 YBENMYEHUS NIOWAAU BCKPLITUA
nnacta). HecmoTps Ha To, YTO caMu no cebe 3TW TEXHONOTrUM
V)€ [AaBHO HalWnu npumeHeHue B HetTerasofobbiBaioLeii
MPOMBILWIEHHOCTH, PaHee HUKOTAA elle He YAaBanoch 4oOUTLCS
CTONb FPaHAMO3HOrO YMEHbIIEHUS pa3MepoB NOAOOHOrO
obopynoBaHus — Bcero 2-3/8 atoiima B uametpe.

YKkasaHHOe 060pyfoBaHMe UCMONb30BANOCH KOMNaHMUel
«BP America Inc.» gns GypeHWUs CKBAXUHbl B PeruoHe ¢
Haubosee CNOXHLIMW B MUPOBOW NMpaKTUKE YCAOBUAMMU
OypeHus — mectopoxgeHue Hopt-Cnoyn, Anscka. Komnanus
«Baker Hughes INTEQ» pana cnegytollyio oueHKy paboTe
MHCTPYMEeHTOB: «[TOAHbIN yCnex C TeXHUYECKOW TOYKU 3peHus,
3TW UHCTPYMEHTHI [AKOT HECOMHEHHbIE MpeuMyLecTBa npu
GYpeHnUU CKBAXUH NOBTOPHOW pa3paboTku». MpepcTaBuTtens
«Baker Hughes INTEQ» 0651811 0 TOM, YTO KOMNaHMs HaMepeHa
NMPUHATb OKOHYaTeNbHOe pelleHne NO NPOMBbIWAEHHOMY
BHEAPEHMWIO [aHHbIX UHCTPYMeHTOB B 2007 rogy, u fobasun:
«®uHaHcupoBaHue, nonyyeHHoe oT [lenapTameHTa 3HepreTuku
CWIA, sBUNOCb 3HAYNTENbHBIM BKNA[0OM B Pa3BUTUE HOBbIX
TEXHONOTUI J0OLIYM HEM3BNEYEHHBIX 3anacoB HehTH 1 rasa u
NOCTaBKM UX HA aMEPUKAHCKNIA PbIHOK».

«Baker Hughes INTEQ» Takxe 3aHuMaeTcs pa3paboTKoM
MUHUATIOPHOTO YCTPOIICTBA C 6ECNPOBOAHLIM yNpaBAeHUEM
4715 YAANEHHOTO YNpaBieHUs LOAOTOM B npolecce bypeHus,
006€eCcneymBaloLLero BbICOKOTOUHbI KOHTPO/b HAJ, NapaMeTpamu
OypeHus 1 BKIIOYAIOLLETO B CBOK KOHCTPYKLMIO ABYXCTOPOHHMUIA
MOAYNb KOMMYHUKaLUUM M MUTAHWA, A TaKKe Ha3eMHylo
CUCTEMY YNpPaBNEHUA CKBAXXMHHbIM MHCTpyMeHTOM. B mnaHax
pa3paboTyMKOB — NpoBeAeHUe B nepBoM KeapTane 2007
roga NoneBblX UCNbITAHWA ABYX MHCTPYMEHTOB, KOTOpbIe
npeanonaraeTcs MCNoab30BaTb B KOMMIEKCE C YNOMAHYTbIMMU
BbILLE NPUBOZOM CUCTEMbI YIpaBeHNs OypeHNeM MUKPOCKBaXUH
W cucTeMoli KapoTaxa B npouecce GypeHus komnanum «Baker
Hughes INTEQ». [lenapTameHT aHepreTukn obecneynsaet
thuHaHcpoBaHue 75% CTOMMOCTM [iBYX NPOEKTOB, KaXAbINA WX
KOTOpbIX OLEeHWBaeTca npumepHo B 1 muanaunoH gonnapos CLUA.

Cpeau Apyrux npoeKkToB pa3paboTku 060pynoBaHMA Ans
GypeHuMs MUKPOCKBaXuH, huHaHcupyembix NETL, Takxe MOXHO
YNOMSHYTb Clegyolme:
® KomnaHus «Western Well Tool Inc.» cobupaetcs onpoboBarthb

NPOTOTUN CBOEro HOBOrO TPAKTOPHOrO arperata Ans

OypeHns MUKPOCKBAXKWH Ha TPEX MOKa3aTeNbHbIX CKBaXMHAX

mectopoxpaeHus Hopt-Cnoyn, Ansacka. OgHuM 13 Hef0CTaTKOB

OypeHWs NP1 NOMOLLM KONTIOGUHIOBOI TEXHONOTUM ABNAETCSA

TO, 4TO Tpyba Nerko rHetcs, He fapas Takum obpasom

obecneynTb HEOOXOAMMYIO HArpy3Ky Ha AONOTO ANf

ocyluecTsieHus 6blcTporo 6ypeHus nopogsl. OAHaKo CKOPOCTb

to support the economics of drilling thousands of low-cost
injector wells needed to inject carbon dioxide for enhanc-
ing oil recovery and for capturing and storing this principal
greenhouse gas.

DOE’s program focuses on developing technology and
equipment to facilitate microhole drilling, notably the
miniaturization of key tools. Among the most advanced of
these projects is a microhole “smart” steering motor and
logging-while-drilling (LWD) system developed by Baker
Hughes INTEQ. The system provides the capability to more
accurately steer the drill bit to drill smooth, straight bore-
holes, while providing real-time information about the rock
being drilled. The result is faster drilling, improved well-
path accuracy, better hole quality, and longer horizontal
sections (essential for exposing more of the reservoir to
the well). While such technology is not new in the oil and
natural gas industry, it has never been deployed in tools
so small -- a mere 2-3/8 inches in diameter.

BP America Inc.’s Alaska unit used the two components to
drill a well on Alaska’s North Slope, one of the world’s most
challenging drilling environments. Baker Hughes INTEQ
described the tools” performance as “an overall technical
success, showing that both components add benefit when
drilling re-entry wells.” In noting that it will make a deci-
sion on full commercialization of the tools in 2007, Baker
Hughes INTEQ added, “The investment of the DOE was a
substantial contribution to the development of new tech-
niques to recover oil and gas for the American market.”

Baker Hughes INTEQ also is developing a miniaturized,
wireless steering-while-drilling system that enables pre-
cise, real-time geosteering by incorporating a two-way
power and communications module, and a surface control
system that communicates with the downhole tool assem-
bly. Plans call for field trials of the two tools -- intended
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MPOXOAKM MMeeT NepBoCTeNeHHOe 3HaYeHNe AN CHUKEHUA
cebectoumoctn GypeHus. MNpu NomMowm MUHUATIOPHOTO
OypoBOro TpakTopHoro arperata komnavuu «Western
Well Tools» (3-1.4 atoiima) nosBAseTCAs BO3MOXHOCTb
obecneynTtb He06X0AMMOE flaBfieHWe L00Ta Ha hopMaLuio
C 0JiHOBpPEMEHHOI1 Nofayeil HenpepbIBHOW rMOKOW TpyOHI, U,
TaKuMM 06pa3oM, yBENUYUTb CKOPOCTb NPOXOAKM. flenapTameHT
3HepreTuku obecneynBaet huHaHCMpoBaHue 80% CTOMMOCTH
NpoeKTa, OLEeHMBAEMON NpUMEpPHO B 1 MUNNNOH A0NNAPOB
CLIA.

¢ KomnaHus «Stolar Research Corp.» 310l oceHbto nonyyuna
NPecTUXHYIO NPeMUID 3a AOCTUXEHUS B obnactu
uccnenoBaHuit u paspabotkn «R&D 100 Award» 3a cBoit
npoekT, puHaHcupyembliit NETL 1 kacatowuiica pa3paboTku
CUCTEMbl pajiapHOi HaBUraLWKM U pagMonepeaayn AaHHbIX
AN MuKpockBaxuH. N3o6peTeHne komnanuu «Stolary,
KOTOpOe M3HayaNbHO NpeAnonaranoch AAA UCNoNb30BaHNA
B yrefo0bbiBatolell NPOMbIWAEHHOCTH, JA€T BO3MOXKHOCTb
NPOBOAMUTL U3MEPeHUn B mpolecce OypeHUs B pexume
peanbHOro BpeMeHU 1 0CYLEeCTBAATL HAaBUraLMI0 BypUIbHOIA
KONOHHbI B HedTe- MAW ra3oHOCHOM Nnacte C NOMOLbIO
ABYXCTOPOHHE! MHAYKLMOHHON CMCTeMbl pajuonepenayu
AaHHbIX. CucTEMa MOXET OTCNeXMBaTb rpaHMLbl 3aneraHua
HedTW uAK rasa u nepepasatb faHHble U3 CKBAXMHbI Ha
NOBEPXHOCTb B PEXMME PEasbHOro BpEMeHu, obecreynBas
AOCTaTOYHYI0 AaNbHOCTb 0630pa NPOCTPAHCTBA NeEpefs
ponotom. Komnanus «Stolar» 3aBepwwuna nonesble
MCNbITAaHWA CUCTEMBI MPOLLNLIM JIETOM U B HACTOALLEE BPEMS
3aHATa NOATOTOBKOW OKOHYaTenbHOro oTyeta. Ha gonio
[lenaptameHTa 3HepreTuku npuxoputca 56% cToumMocTu
npoekTa B 900.000 gonnapos CLUA.

PacnpocTpaHeHue NpUMeHeHWUs HeJoporux u 6esonacHbix
LNA OKpyKalolwen cpefbl peweHnin ana OypeHus HedTte- U
ra30HOCHBIX MIACTOB, TAKUX KaK MUKPOCKBaXMHHOE BypeHue,
CMoCcOGHO 3HAYUTENLHO YBENUYUTL 06BEMBI [0OLIYM, CNOCOO-
CTBYSA Pa3BUTMIO IHEPreTUYECKOro CEKTOPA U CHUMXEHUIO LieH
Ha 3Hepropecypchl. n

to work with the Baker Hughes INTEQ microhole steering

motor and LWD system -- in the first quarter of 2007. DOE

is funding 75 percent of the cost of the two projects, each
valued at about $1 million.

Among other NETL-funded microhole tools making prog-
ress toward commercialization:

e Western Well Tool Inc. will deploy its prototype microhole
drilling tractor in three demonstration wells on Alaska’s
North Slope this winter. One of the shortcomings of drill-
ing with coiled tubing is that it buckles easily, making
it difficult to impart enough weight on the drill bit to
rapidly drill through rock. Fast penetration rates are
critical to coiled tubing drilling to keep drilling costs
down. Western Well Tool's miniaturized (3-1/4 inch)
drilling tractor thrusts the drill bit into the subsurface
formation while pulling the coiled tubing along behind
and thus speeds penetration rates. DOE is funding 80
percent of the nearly $1 million cost of the project.

e Stolar Research Corp. this Fall was awarded a prestigious
R&D 100 Award for its NETL-funded project to develop a
radar navigation and radio data transmission system for
microholes. Stolar’s invention, originally developed for
the coal mining industry, provides a real-time measure-
ment-while-drilling capability to guide and navigate
coiled tubing drilling through oil and gas reservoirs while
also providing two-way inductive radio data transmission
on the coiled tubing. The system tracks the boundaries of
oil and gas reservoirs and transmits data from borehole to
the surface in real time, essentially “seeing” ahead of the
drill bit. Stolar completed field tests on the system last
summer and is preparing a final report. DOE is funding 56
percent of the roughly $900,000 cost of the project.
Widespread adoption of a low-cost, low-impact new para-

digm for oil and gas drilling such as microhole technology

would help bolster production, thus improving energy secu-

rity and putting downward pressure on oil and gas prices. n
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PEMMMOHbI/REGIONS

B nocnegHee gecatunetue HabnwopaerTcs
3HaYuTenbHOE pacwupeHune reorpadpum
MCNoSIb30BaHUSA KONTIOOMHra BO BCEM MUpe, U
oco0eHHo BcTpaHax CHI'. Elue naTtbneTHasagnaxe
TEPMUH «KOJTTHOOUHIM» ObLTN3BECTEH TOJIbKO Y3KOMY
KpPyry CneuuajucToB, a Tenepb 3T TeXHONOrnu
aKTUBHO NMPUMEHSIOTCA Ha CaMbIX OTAANIEHHbIX
MecTopoxaeHuax Poccuun, KazaxctaHa m
YkpanHbl. HoBas pybpuka «PervoHbi» nocesiLLeHa
MCMNOJIb30BaHUIO KOJNTTIOOMHIOBbLIX TEXHOJIOMUIA B
pa3nnyHbix HedTerasonoobIBAOLNX PErMoHax
ctpaH CHI n 0co6eHHOCTAX UX NPpMMEeHeHUs B
pa3nnyHbIX reorpaduyeckmnx, reonornyeckmnx
M KNMMaTuyeckunx ycnosusax. B atom Homepe
Mbl NyGAMKYEM HECKOJIbKO MaTepuasnoB ux oo
Mcnonb3oBaHUU B YKpauHe, rae KONTIoOuHr,
NosIBUBLUMCb Ba rofa Hasaf, Ha AaHHbIi MOMEHT
BCe LUMpe NPUMEHSIETCS He TOJNbKO paboTaromymm
B CTPaHE MHOCTPAHHbLIMMW KOMMaAHUAMMN,
HO U YyKpPaMHCKUMUN HedTenoObIBaOLWUMU
npennpuaTUSMu.

KOJITIOBUHI
HA NMPUKAPIATDbE

B.P. l'ypanb

MacTep no nHreHcudunkaumm, uccnegoBaHmio
1 Kan.pemMoHTy ckBaxuH LIKPC 'y
“NbBoBrasnooduiva” K “Ykpraszgobbeiva”

o6blya yrNeBoJOPOAOB Ha 3anafge YKpauHbl Hayanach

elé B KoHue XIX Beka. ECTeCTBEHHO, Y4TO Ha NPOTAKEHWUM
TAaKoro ANUTENbHOTO MepuMofa 3KCnayaTauum nosesHsle
MCKONAeMble U3 BEPXHUX C/OEB YK€ MCYepnaHbl U ceityac
pa3BefblBAlOTCA M IKCNIYaTUPYIOTCA MECTOPOXKLEHUA BCe
6onee rybokoro 3aneraHus. 3T0 CyLWECTBEHHO yBENUYMBAET
cebecToMMOCTb 10ObIBaeMbIX HedTU U rasa, no3ToMy KpaiHe
BA)XXHO NPUMEHATL HOBEIALINE MUPOBbIE [OCTUKEHUS B 06N1aCTH
HedTerasofobbIBatoLLel TEXHUKM U TEXHONOTUM, CHUMKAIOWMX
cebecToMMocTb 1o6bIuM, yBENMUMBAOLWNX 3DDEKTUBHOCTD
IKCMNYaTaLMOHHbIX CKBAXWH U YMEHbLWAKILUX pa3pyluatollee
BO3/€/CTBUE NOCNELHUX HA NPOLYKTUBHbIE NNACTbI.

OpfHoi M3 npoGaeM, BOZHUKAKOWMX NpU 3KCNAyaTaLum
He(hTerasoBbIX CKBaXWH ABNseTCA 06pa3oBaHue NecyaHo-
TUHUCTBIX U achanbTo-CMONKUCTBIX NPO6OK Ha 3aboe, B 30He
nepdopayum 1 no CTBOJY CKBaXXUHBI. ITM NPOOKMU NPensTCTBYIOT
3 dEeKTUBHOI IKCNTyaTaLMM CKBAXMH.

Lins ux TMKBMAALWM NPUXOAMUTCA HA gauTensHoe Bpems (20-
50 [Heit) BbIBOAWTL CKBAXMHY M3 3KCMyaTalMOHHOMO HOHAa,
3a[ielicTBOBATb Ha BCE 3T0 BpeMs Hpurapy KanuTanbHOrO peMoHTa
CKBaXMH, bypunbHoe 060pyaoBaHue U APYrylo TEXHUKY, YTO
3HAYUTENbHO YAOPOXKAET [OObIYY U CHUKAET 3DHEKTUBHOCTL
3KCNNyaTaUnUmU CKBaXWHbI. Mpu noMOWM KONTIOOUHIOBOTO
060pyA0BaHNA 3Ty e paboTy MOXHO BbINOAHMUTL, B 00l
CNOXHOCTK, 3a 3-5 aHeit. B 2006 rogy AK «Ykpraspo6biua»
3aKynuna fBe YCTAaHOBKM npou3popacTea komnaHuu C3A0
«NOV-Ougmaw» (Pecnybnuka Benapych): MK10 gna TNy
«JIbBoBrasgobbiya» u MK20 gns MY «lWebennnkarasgobbiyax.

B Hosbpe mecsue Toro xe roaa MY «JibBoBrasgo6biya»
cunamu 6puragbl uexa KPC nposeno paboTbl Mo NMKBMAALUM
npo6ku B HKT Ha 0gHOM 13 3KCMNyaTaLMOHHbIX Fra30BbIX CKBAXMUH
Mpukapnatckoro 6acceiiHa ¢ NpUMEHEHWEM KONTIOBUHIOBO
yctaHoBkn MK10. Bcsa TexHonornyeckas onepauus ¢ MOMeHTa
OCTAHOBKM CKBAXMHbI L0 MOMEHTA BKIIOYEHUSA €e B IKCMTyaTaLmio

ast ten years the widening of coiled tubing

implementation geography in the whole
world and particularly in CIS countries can
be seen. Just five years ago the same word
“coiled tubing” sounded familiar only for a
few specialists in well intervention operations
and for now these technologies are actively
implementing on the very far oilfields of
Russia, Kazakhstan and Ukraine. New section
“Regions” is dedicated to using of coiled
tubing technologies in different oil and gas
production regions of CIS countries and
specific of it’s implementation in different
geographic, geological and climate conditions.
In this issue we publish some articles on coiled
tubing units work in Ukraine, where coiled
tubing, for the first time implemented only
two years ago, for now is becoming more and
more popular not only at foreign companies,
who work there, but also at Ukrainian oil and
gas production companies.

COILED TUBING IN
CARPATHIAN REGION

V.R. Gural,

foreman for stimulation, exploration and well-workover
operations of the well-workover unit

of the Lvovgazdobycha gas-producing department
Subsidiary company Ukrgazdobycha

he production of hydrocarbons in the west of Ukraine dates

back to the late 19th century. Over the long period of opera-
tion, the mineral products in the high layer have naturally been
exhausted, so that now we are exploring and operating deeper-
lying fields. This considerably increases the prime cost of oil and
gas production. It is therefore imperative to apply the latest world
developmentsin the oil-and-gas production equipment and tech-
niques, which lower the cost of production, boost the efficiency of
production wells and decrease the destructive impact of the latter
on the productive formations.

One of the problems that arise in the course of operating oil and
gas wellsis the emergence of sandy-argillaceous and asphalt-resin-
ous plugs on the bottomhole, in the perforation zone and along
the borehole. Such plugs impede an effective operation of wells.
In order to remove them, wells have to be taken out of operation
foralong period of 20-50 days, and a well-workover crew as well as
drilling machines and other equipment have to be engaged during
all this time, which raises significantly the cost of production and
lowers the operating efficiency of the well. With coiled tubing
(CT) equipment, this job can be done within 3-5 days. In 2006, the
Ukrgazdobycha company bought two CT units from the Fidmash
closed joint-stock company (Republic of Belarus), namely, MK10
for Lvovgazdobycha and MK20 for the Shebelinkagazdobycha
gas-producing department.

In November 2006, the crew of the Lvovgazdobycha well-work-
over unit removed a plug in the tubing in one of the production
gas wells of the Carpathian basin, employing the MK10 coiled
tubing unit. The entire job from the moment of the well shutoff
till the moment of re-putting it into operation took three days.
The removal of the plug in the tubing lasted about four hours only.
Besides, by applying the CT unit, we managed to perform another
operation: to reach the false bottom and to flush sand and clay
from the bottomhole formation zone using surface-active agents
and to blow the well with a nitrogen unit.
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3aHsana Tpu AHA. MNpu 3TOM HemocpefncTBEHHO paboTa no
yaaneHuio npo6ku B HKT 3aHsana okono yetbipex yacos. Kpome
3TOro, yCTaHOBKa NO3BOAWNA NPOBECTU elue OfHY onepauuio:
LOWTW 10 UCKYCCTBEHHOTO 32605 U ¢ npuMeHeHWem MAB npombITh
npu3aboiiHyt 30Hy NNacTa OT NecKa W MUHbI U OTAYTb CKBAXKUHY
a30THOW YCTaHOBKOW.

B nekabpe mecsiLie TOro e roa ¢ npuMeHeHueM KonTOUHIOBOM
ycTaHoBku MK 10 Gbina npoBefieHa aHanornyHas onepauus
(yBaneHue necyaHo-mUHUCTON Npobku B 30He nepdopaumm)
Ha LpyroM MecTopoxpeHuu bacceiiHa. Bca TexHonornyeckas
onepauus No NpoMbIBKE U OTAYBKE 3aHANA OKOO CEMM YaCOB.

CnepyeT OTMETUTb, YTO NMpU NPOBEAEHUM 0benx onepaumii ¢
npuUMeHeHUeM KonTioOuHrosom yctaHoku MK 10, B ominuue ot
NPOBELEHNA TaKMX e PaboT C NPUMEHEHUEM 0OBIKHOBEHHOTO
OypunbHOro 060pyAOBaHUSA, Ha NPOAYKTUBHbIE TOPU3OHTHI He
CO3[,aeTCA penpeccus, NOTOMY YTO paboThl NPOBOAATCSA B PEXKUME
HEMONHOTO FyWeHUa CKBaXuHbl. bnarogaps atomy ypaertcs
n3bexatb KonbmataLun npu3aboiHoi 30HbI NnacTa.

B nepcnektuse MY «JlbBoBrazgo6oi4a» nnaHupyeT npw
noMowWM KONTIOUHIOBOK ycTaHOBKM MK10 npoBoguTh
JUKBUAALMIO NeCYaHO-MUHUCTBIX Npo6oK, npombiBky HKT
OT CMO/I0-aCanbTHLIX OTNOXEHUIA HA HEe(TAHbIX CKBAXMUHAX,
WHTEHCUDUKALMIO NPUTOKOB C ucrnonb3osaHuem MAB u
KMCNOTHbIX 06PabOTOK.

Mpu npoeepeHnu CKO konTio6uHroBas ycraHoBka MK10
NO3BONSET BNUATb arPeCCMBHBIMU peareHTaMn HenoCcpeACTBEHHO
Ha HUXHIOI 30HY WHTepBana nepdopauuu, Toraa Kak 6es
KonTioOMHra 3Ta onepawus NpoBoauUTCA C:
® npumeHeHWeM 6ypoBOM BbILKM, YTO OTHUMAET NULLIHEE BPeMS

Ha ee MOHTaX-[eMOHTaX;
® MOJHbLIM [yLEHNEeM CKBaXMHbI;
® feMOHTaxeM hoHTaHHO apmatypbl U gonyckom HKT K HxHUM

oTBepcTUAM nepdopaumu.

3 DeKTUBHOCTb M MHOTOYHKLMOHANBHOCTb KONTIOBUHIOBOA
yctaHoBkn MK10 ca3koHOMMNa BpeMsa U CPefcTBa, CyLWeCTBEHHO
MOBbICUB PEHTAGENbHOCTb IKCMTYaTaLMOHHbIX CKBAXUH. m

2006

In December 2006, we employed the MK10 unit to make a similar
job (the removal of a sandy-argillaceous plug in the perforation
zone) in another field of the basin. The whole flushing and blowing
operation took about seven hours.

It should be mentioned that unlike conventional drilling ma-
chines, the MK10 unit does not overburden the producing horizons
during the implementation of both jobs, while the well does not
have to be completely killed. This helps avoid the mudding of the
bottomhole formation zone.

In the future, Ivovgazdobycha is planning to employ the MK10
unit to remove sandy-argillaceous plugs, flush the tubing from
resinous-asphalt sediments on oil wells and to stimulate the influx
with the use of surface-active agents and acid treatment.

While conducting acid treatment, the MK10 unit makes it pos-
sible to apply aggressive agents directly on the lower zone of the
perforation interval. Without the CT unit, this job would require:
¢ the use of a drilling derrick, which takes time for assembling

and disassembling,

e the full killing of the well,
e the disassembling of the production tree and the reaching of
the tubing to lower perforation holes.

The efficiency and multifunctionality of the MK10 unit has
saved time and money while boosting the economic efficiency of
production wells. m
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PEMMOHbI/REGIONS

onbIT NIPUMEHEHUSA
KONTIOBUHIOBOW
YCTAHOBKU B OAO
«YKPHADTA»

KononyTtenko P.C.,

NHxeHep-TexHonor JonnHckoro
TaMMOHaXHOro yrnpasfieHUs

2006 ropy OAQ «YkpHachTa» 6bina 3aKynieHa U HanpaeseHa

LN 3KCNAyaTaluum B CBOE CTPYKTYpHOe noapasfeneHue
[llonuHckoe TaMnoHaXHoe ynpaBieHue KONTOOMHroeas
yctaHoBka MK20T npoussogctea C3A0 «NOV-Ouamawy,
nossonstowWas paboTarTb B CKBaXUHaxX ry6uHoii 4o 5000 M
npu gasneHuun go 700 atm.

C momeHTa 3anmycka B 3kcniyatauuio yctaHoska MK20T
y6eanTenLHO JoKasana nepcneKTUBHOCTL U 3P DEKTUBHOCTD
KONTIOGMHIA NPUMEHEHUS [ NPOBEAEHUSA PEMOHTHBIX paboT
Ha HedTAHbIX ckBaxMHax 0AO «YkpHadTa».

Heo6xogumo oTMmeTuTb, 4to «NOV-Ougmaw» He
OrpaHuYMBaeTCA OQHOW NUWb NMOCTABKOM TexHUKU. Tak,
HEeCMOTPS Ha TO, YTO B HacTosAlwee Bpema B MBaHO-
®paHkoBckoi obnacTu (r. HagBupHa) cylecTByeT yuebOHbli
KOMOMHAT, KOTOPbIil OCYLLeCTBASET NOATOTOBKY CNELMANNCTOB
M Bbllayy COOTBETCTBYIOLMX YAOCTOBEPEH WA, NO3BOAAIOLLMUX
IKCNIYaTUPOBATh KONTIOOUHIOBYIO TEXHUKY, CNELUANUCTI
«NOV-Ougmaw» npUHANM aKTUBHOE U HENOCPEACTBEHHOE
yyacTue B 00yYEHUM CNELMUANUCTOB NPAKTUYECKUM HABbIKAM
paboTbl Ha KONTIOGMHIOBOW ycTaHOBKeE. KpoMe 3T0ro, B 00y4YeHnH
WHXXEHEepHOro nepcoHana NpUHUManu yyactue cneLuanucTel
HN «leHTp pa3BuTus KONTOUHTOBbLIX TexHonoruiy» (HI
«LPKT»), ogHOM U3 YHKLMIT KOTOPOTO ABAAETCA COAeNCTBUE
Pa3BUTUIO KONTIOOWMHTOBLIX TeXHONOrMI B cTpaHax CHI.
06yyeHne NPOBOAUN PYKOBOAMUTENb KOHCYNbTaLMOHHOTO
ueHtpa HM «UPKT» Anmac HypneirasHoBuy Xamuaynnux,
KOTOpbIN B npoLecce o6y4eHUs 0OCHOBHOE BHUMAHWE yaenun
PasNUYHLIM TEXHONOrMYECKUM TOHKOCTAM NMpU NpoBeLeHUn
BHYTPUCKBAXWHHbIX PabOT C MCNOb30BAHNEM KONTIOOUHTA.

[0BOPS O LOCTOMHCTBAX MCMOJIb3YEMOrO KONTIOOMHIOBOTO
060pyAOBaHUs, B NEPBYIO OYepeAb, CNeAyeT OTMETUTL ero
NpOCTOTY B 3KCM/yaTaluu, YTo MOMOINO 06CayKMUBatOWE
Opuraze oCBOUTb €r0 B OTHOCUTENbHO KOPOTKUE CPOKM.
CnepyeT TakXe OTMeTUTb JOCTOMHCTBA WACCKU, HA KOTOPbIX
CMOHTMpOBAHa YCTAHOBKA, NpeKpacHble Be3feX0fHble
CBOIICTBA, OTHOCUTENIbHO HeGONbILIOE NOTpebaeHNe TONAUBaA.
OToenbHOro YNOMMHAHUA 3aCNYXWBAET W UCNONb30BAHHbINA
B YCTAHOBKE MHXEKTOP — OTAMYHO paboTaeT u MpocT B
IKcnnyarauuu.

B 1o e Bpemsa 3kcnnyaTauus Takoro Knacca ycTaHOBOK
HaKNagblBaeT JONONHUTENbHbIE TPEOOBAHUA K YCIOBUAM
TPAHCMOPTUPOBKM ee K MecTy paboTel. 06cnyxuBaemble
HaMU MECTOPOX[LEHUA HAXOAATCA KaK B TOPOACKOW 30He,
TaK U B ropax. Tak, 0GHapyXeHbl HEKOTOPbIe TPYAHOCTU NpH
3KCNyaTauuM yCTaHOBKM M3-3a ee rabapuTta no BbiCOTe,
KOTOpbIii cocTaBnaeT 4,5 meTtpa. [1py cnegoBaHnmM yCTaHOBKM
K MecTy npoBefieHus paboT, HaxopAlWweMycs B YyepTe
ropofia, 3Ha4MTeNbHYI0 [0I0 BPEMEHU NPUXOAUTCA YAENATb
BCTPEYAIOWMMCA Ha NYTU HU3KO BUCALMUM TeNne@OoHHbIM

EXPERIENCE OF
COILED TUBING
UNIT APPLICATION
IN “UKRNAFTA”
COMPANY

Koloputenko R.S.,

Engineer-technologist of Dolinskoe plugging
department

In 2006 Open Society “Ukrnafta” purchased and directed
it for operation to the structural division, Dolinskoe
plugging department, the coiled tubing unit MK20T by JCSC
“NOV-Fidmash”, which allow to work in wells as depth up to
5000 m, and at pressure up to 700 atm.

From the moment of start of operation unit MK20T has
persuasively proved per-spectivity and efficiency of its
application for carrying out of repair work in oil wells of
“Ukrnafta”.

Itis necessary to note, that “NOV-Fidmash” it is not limited
to only one delivery of technical equipment. So, in spite of the
fact that now in Ivano-Frankovsk area (Nad-virna city) there
is an educational combine which carries out preparation of
experts and delivery corresponding certificates allowing to
maintain coiled tubing technics, experts of “NOV-Fidmash”
took active and direct participation in training experts to
practical skills of work on coiled tubing unit. Besides experts
of Non-Commercial Partnership “Coiled Tubing Technologies
Development Center” (NP CTTDC), one of which func-tions
is assistance to development of coiled tubing technologies
in the countries CIS, took part in training the engineering
personnel. It was carried out by the head of consul-tation
centre of NP CTTDC Almas Nurliygayanovich Hamidullin
by whom during training more attention has been given
to various technological subtleties at carrying out well
intervention works with use of coiled tubing.

Speaking about the advantages of working coiled tubing
equipment, first of all it is necessary to note simplicity in
operation that has helped a brigade serving it to master
the new equipment in rather short terms. It is necessary to
note also advantages of the chassis on which installation
is mounted, fine cross-country properties, rather small
con-sumption of fuel while in service. A separate mention
deserves the injector used in unit - perfectly works and it is
simple in operation.

At the same time operation of such class of equipment
imposes additional re-quirements to conditions of its
delivery to a place of work. Deposits served by us are both in
a city zone, and in mountains. So, some difficulties are found
out at operation of installation because of its dimension
on height which makes 4,5 meters. At following unit to a
place of the work, taking place in a city boundaries, the
significant share of time should be given meeting on ways
low to hanging telephone cables before which it is necessary
to stop and raise them.

Some difficulties arise at work in mountains where there
are roads with a corner of rise more than 30 degrees and
abrupt turns. Rather high center of weights of unit de-mands
additional safety measures at movement on such roads. In
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kabensam, nepen KOTOPbIMU HEOOXOAMMO OCTAHABAMBATLCA U
NPUNOAHUMATb UX.

HekoTopble 3aTpyHEHMS BO3HUMKAIOT M Npu paboTe B ropax,
roe UMelTCcs AOPOru C yrioM noagbema 6onee 30 rpajycos u
KpyTbiMM noBopoTaMu. OTHOCUTENbHO BLICOKWUI LLEEHTP Macc
YCTaHOBKU TpebyeT fONOAHUTENbHBIX MEP NPELOCTOPOKHOCTY
npu OBUXEHUWM MO Takum poporam. B atom cnyyae B uensx
obecneyeHns 6€30MacHOCTU LBUKEHUA NOPOi NMPUXOANUTCS
CHMUMATb y3eNn HaMOTKM C Tpy6Oi M TpaHCNOPTMPOBATL €ro
OTAENbHO.

CywecTBYIOT TaKXe HeKOTOpble pe3epBbl ANA
COBEpPLWEHCTBOBAHUA KONTIOOMHIOBbLIX YCTAHOBOK. Tak,
HanpuMMep, CUCTEMA KOHTPOJIA U PperucTpaLum napameTpoB B
npoLecce NpoOBEAEHMA CNYCKO-NogbeMHbIx onepauuit CKP1.08,
MCMONb3yeMas B HaleN YCTAHOBKE, He NO3BOJISIET B peajibHOM
BpPEMEHU OTpaxaTb rpaduKN U3MEHEHUS PEerucTpupyembix
napameTpoB HEMOCPEACTBEHHO B X0fe npoBefeHUs paborT.
[na 3Toro npuxopuTCa CYUTLIBATL PEerucTpupyemeole
LaHHble Ha NOCTaBNfeMble C YCTAHOBKOW Qneww-KkapTel Ans
nociefyiolWero NeEpeHoca U aHanMsa Ha KomnbioTepe. B
YCNOBUAX PaboThl Ha 3HAYUTENIbHOM YAANEHUM OT OCHOBHOM
6asbl, B YaCTHOCTH, NpW paboTe B ropax 3TO B 3HAYMTENbHOI
CTeNeHW CHUXXAeT ONepaTUBHOCTb aHanu3a NoJy4YeHHON
nHdopmauuu. B 370N CBA3M NOrMYHBIM NpefCTaBAAeTCA
nposefeHne kKomnbloTepusaumm cuctemol CKP1.08 ¢
NOAKNIOYEHNEM KOMNblOTepa B KabuHe KONTIOUHIOBOM
YCTAHOBKM MNM Ha pabouyem MmecTe pyKkoBogutens pabort
Ha ckBaxuHe. o umMelowencs MHPOPMaLUN CeroaHs
npeanpuATMEe-U3roTOBUTENb NOCTABAAET U MOHTUPYET Ha
KOJTIOOMHIOBbIE YCTAHOBKM CUCTEMbI KOHTPOJISA U PETUCTPaLMY,
obecneunBatolme HenpepbiBHYK perucrpauuio pabotsl
KONTIOOMHIOBOM YCTAHOBKM B TeyeHue 6onee 3-x MecsLeB 1
OTpaXeHUe perncTpupyemMblx napamMeTpoB B Buae rpacdmkos
B peXuMe peanbHOro BpeMeHu. B 3Toll cBA3U UMeeT cMblCh
pPaccMoTpeTb BO3MOXHOCTb MOAEPHM3ALMUM YCTAHOBKMU.

MepBbiMU paboTamu, BbINOAHEHHBIMU CELUANUCTAMK
NonvHckoro TamnoHaxHoro ynpasneHus 0AO «YkpHadra» ¢
nomoLbio KonTo6UHroBoi ycTaHoBkM MK20T, Gbina 06paboTka
Tpex HarHeTaTesbHbIX CKBaXWH rnybuHoit 3300-3500 M ¢
nocnefyowen KUCIoTHOW 06paboTKoi nnacTa. PaboTbl Ha
LaHHbIX CKBAXUMHax Obln NpoBefeHbl ycnewHo. Mpu paboTe
Ha cnefyloWen CKBaXWHe y Hac NpPon3oLWen TeXHUYeCKUn
MHUWAEHT. Bo BpeMs NpOMbIBKM CONAHBIX OTNOXEHUIA NpK
HeBbIACHEHHbIX 06CTOATENbCTBAX Nponana LUpKyaauus
TEXHONOTMYECKOr0 pacTBOpa, YTO MPUBENO K NMPUXBATKe
B CKBAaXWHe WHCTpyMeHTa. B pe3ynbTaTe npoBeAeHHbIX
AeicTBuUin npousowen o6pbIB MHCTPYMEHT], TO eCTb Tpyba
Gblna NOAHATA HAa NOBEPXHOCTb, @ MHCTPYMEHT — 0OpaTHbI
KnanaH, cpe3Has MydTa, nepo — 0CTaluCb B CKBAXMWHE.
Cnepytoweit npoBoaunach fenapaduHmu3anms CKBaXuHbl ois
Bopucnasckoro HI'Y, kotopas Haxoputcsa B 140 kM oT r.[lonnHa
BbICOKO B ropax. TamM o6pabatbiBasin CKBaXUHbl ryOUHOI
4800-4900 m. 3aTem nposopunach genapaduHusayus Ha
CKBa)XXMHaX Hallero npeanpuaTusa B r. fonuHa. B obweit cymme
Ha CErofHAWHMNIA feHb HaMu 06paboTaHO BOCEMb CKBAXMH.
Tako#, B 06WEeM-To, He60NbION 06BEM BbINMONHEHHbIX paboT
CBA3aH C TeM, YTO ObIIO NPUHATO PelleHe O NPUOCTAHOBKE
paboT B 3UMHMI nepuos (B0 YCTaHOBJEHUA NIOCOBON
TeMnepaTypbl) N0 TEXHUYECKUM MPUYMHAM, HE CBA3AHHbIM C
KoNTioO6MHroBoi ycTaHoBKoit MK20T.

B uenom e HeoOXOAMMO OTMETUTb, YTO, HECMOTPA Ha
He6oNblWOoK 06beM PaboT, Ha AaHHbI MOMEHT KONTIOOUHT
3apeKoMeHfi0Ban cebs Kak nepcrnekTuBHOe M 3 HEKTUBHOE
obopynoBaHue npu NPOBEAEHUM PEMOHTHBIX paboT Ha He-
hT1aHbIX ckBaxuHax 0AO «YkpHadTa». m

this case with a view of a safety of movement at times it is
necessary to remove coiling part with a tube and to transport
it separately.

There are also some reserves for perfection of coiled tubing
units. So, for exam-ple, the monitoring system and registration
of parameters during carrying out of the RIH/POH operations
CKP1.08, used in our unit does not allow to reflect changes of
registered parameters in real time directly during work. For
this purpose it is necessary to read out the registered data
on flash-cards delivered with installation for the subse-quent
carry and the analysis on a computer. In operating conditions
on significant dis-tance from a basis, in particular at work in
mountains, it substantially reduces efficiency of the analysis
of the received information. That is why, logical carrying out
of a com-puterization of system CKP1.08 with installation of
a computer in a cabin of coiled tub-ing unit or on a workplace
of the head of works on a well is needed. On available infor-
mation, today the enterprise-manufacturer delivers and
mounts on coiled tubing units the monitoring system and
the registration providing continuous registration of coiled
tubing unit work within more than 3 months and reflection of
registered parameters as sched-ules in a mode of real time. In
this connection it is meaningful to consider an opportunity of
unit modernization.

The first works executed by experts of Dolinskoe plugging
department of Open Society “Ukrnafta” with the help coiled
tubing unit MK20T were processing of three fill-in wells by
depth of 3300-3500 m with the subsequent acid stimulation.
Works on the given wells have been carried out successfully. At
work on the following well we had a technicalincident. During
washing saline deposits under the obscure circumstances cir-
culation of a technological fluid that has led blocking tool in
a well occurred. As a result of carried out actions there was
a breakage of the tool, that is the tube has been lifted on a
surface, and the tool - the return valve, swivel socket, wing
- have remained in a well. Following the dewaxing of wells
for Borisoslavski Oil and Gas Department, which to be in 140
km from Dolina city highly in mountains was carried out.
Processed well depth was 4800-4900 m. Then the dewaxing of
our enterprise wells was carried out in Dolina city. In a total
sum for today by us it is processed eight wells. Such, in general,
the small amount of executed works is connected by that the
decision on a suspension of works during the winter period (up
to an establishment plus temperatures) for technical reasons,
not connected with coiled tubing unit MK20T was accepted.

As a whole it is necessary to note, that, despite of small
amount of works, at pre-sent coiled tubing has proved as the
perspective and effective equipment at carrying out of repair
work on oil wells of Open Society “Ukrnafta”. m
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«REGAL» COOBLLUUJIA
ococrtodHun
MECTOPOXXAEHUUA

B YKPAUHE

K omnaHus «Regal Petroleum plc» o6HapogoBana HoBble
AaHHble KacaTelbHO onepauuil B NpUHajnexalux ei
Mexepuscko-TonotoBwmHcKoM 1 CBUPMAOBCKOM ra30KOHAEHCATHBIX
MeCTOPOXAEHNUSAX.

NCTOPUNA N YCIIOBUA JOITOBOPA

B utone 2004 r. Komnanus «Regal» nonyuuna nuLEH3UM CPOKOM
Ha 20 neT Ha 3kcnayatauuio MexefnnBcKo-loNOTOBLLMHCKOMO
n CBMPMAOBCKOrO MECTOPOXKAEHU U A0ObIYY ra3a M ra3oBoro
KOHZEHCaTa U3 rybOKWX NJACcTOB KaMEHHO-YTOIbHOMO NecyaHuKa.
MoanMHHOCTL NnLEH3NI Gbina noaTeepxaeHa BepxosHbiM Cynom
YkpauHbl 12 nekabps 2006 roaa.

JOBbIHATA3A

B HacTosLee BpeMs KOMNAHUA LOOLIBAET ra3 1 ra30Bblii KOHAEHCAT
W13 YeTbipex CKBaXUH B MexeaMBCKO-[0N0TOBLUMHCKOM MECTOPOXIEHNM
1 OLLHOMN CKBAXMHbI B CBMPMOBCKOM MECTOPOXAEHUMN. 3TU CKBAXKMHBI
B0306HOBUAM CBOE (hyHKLMOHMPOBaHKe 1 aBrycta 2006 rofa, cpasy
e Noc/e oKoHYaHus cyaebHoro npouecca. CTex nop fobbiya ra3a Ha
060UX MECTOPOXKAEHUAX MAET becnpepbiBHO. B nepuop ¢ 1 asrycra no
31 nekabps 2006 r. cpefHAs [06bIYa raza cocTaBisna 3,85 MUAIMOHA
Kybuueckux (yToB B [ieHb, @ ra30BOr0 KOHAeHcaTa — 447 6appeneii
(unn 1134 Gappeneit HedTsHOrO 3KBUBaNeHTa) B feHb. CpenHss
LileHa NPOAAHHOrO ra3a 3a 3ToT nepuop coctasasana 3,05 gonnapa 3a
ThiCAYY KyOUYECKUX (yTOB, a ra30BOro KoHAeHcaTa — 57,34 gonnapa
3a bappenb.

KAMUTANIbHbLIA PEMOHT

Bo BpeMms peakTMBaLLMM 3aMOPOXKEHHbIX CKBAXWH B CKBXUHY CB-10
CBMpMLOBCKOrO MECTOPOXKAEHUS Obl 3anylueH a3oT. 3Ta onepaus,
NPOBOAMBIIAACA C MOMOLWbIO TMOKMX TPyO U NpegHa3HayeHHas
LNA yBenuyeHns o6beMoB JobbIuK, Obina NpeanpuHaTa B OKTAGpe
2006 ropa. A yxe B cepeanHe Hosbps Obina NposefeHa npobHas
3KCNyaTalumMs CKBaXMHbl. Bo Bpems TecTpoBaHus 6610 A06LITO
100 MunMoHoB Kybudyeckux tyToe. raza u 1940 bappeneii rasosoro
KoHAeHcara. [TonyyeHHbI KoHAeHcaT Obln NPOAAaH BMECTE C OCTa/IbHOIA
npoaykuumeit «Regal.

Papom co ckBaxuHoi CB-10 nnaHupyeTca yCTaHOBUTb
cenapaLnoHHbIi 6N0K AN yoaneHWs KOHAeHcata U Bofbl, nocse
yero CKkBaxMHa OyaeT paboTtaTb HenpepbiBHO. [JoObiBaeMblil ras
OyLeT NocTynaTtb B PacnofOXeHHbIA N06AM30CTH ra30nNpoBOf
koMmnaHuu «Perany». Kak 1 ocHoBHas nepepabatbiBalowas CTaHuus,
3TOT JOMNOJHUTENbHBIA GNOK TaKKe MOXKET OblTb MCMONb30BAH ANS
00paboTKM ras3a U KOHfeHcaTa 1 NPUroAUTCS, Korga OyayT npobypeHs
HOBbIE CKBaXMHbI. YUUTbIBAsA BPEMS, KOTOPOe TPeOyeTcs Ha OCHACTKY
Heo6xogumoro o60pynoBaHUs, HUTKA, coeguHsiowas CB-10 ¢
Tpy6onpoBoAoM, ByaeT rotoBa K cepeanHe 2007 roaa.

KanutanbHomy peMoHTy nognexar ewe natb CKBaXuH. o
NpUBAU3UTENBHBIM NOACYETAM HA PEKOHCTPYKLMIO KaXAON U3 HUX
notpebyetcs okono 240.000 gonnapos. Ceityac rpynna 3KCnepTos, B
COCTaB KOTOPOI BXOAAT CneLmanucTbl u3 3anagHoi EBponel, nposogut
uccnefoBaHus ¢ TeM, 4Tobsl B Havane 2007 ropa Beibpatb Hanbonee
nopxojAlyMe ans BOCCTaHOBNEHUA CKBAXMWHbI. [Tocne pekoHCTpyKLuy,
3annaHMpoBaHHoIi Ha TpeTuit kBapTan 2007 roga, [oOblYa ras3a Ha
MeCTOpoXaeHUn ysennuynutca Ha 40%.

REGAL REPORTS
ON UKRAINE
DEVELOPMENTS

R egal Petroleum plc announced an update on the op-
erations being conducted in its 100% owned Mekhe-
diviska/Golotvschinska (MEX-GOL) and Svyrydivske (SV)
gas-condensate fields.

LICENSE HISTORY AND TERMS

The MEX-GOL and SV field production licenses were
granted to Regal (100%) in July 2004 to allow gas and
condensate production from the deep Carboniferous sand-
stone reservoirs for a period of 20 years. The validity of the
production licenses was confirmed by the Supreme Court of
Ukraine on 12 December 2006.

PRODUCTION

The Company is presently producing gas and condensate
from four wells on the MEX-GOL field area and one well on
the SV field. Since the wells were re-opened on 1 August
2006, following the field closures during the license litiga-
tion, the Company has had uninterrupted production from
the MEX-GOL and SV fields. The average daily production
between 1 August and 31 December 2006 was 3.85 mmcf of
gas and 447 bbls of condensate (1134 boe). Average realized
sales prices over this period were $3.05/mcf for gas and
$57.34/bbl for condensate.

WORKOVERS

As part of a planned campaign to reactivate dormant wells
and increase production from existing wells the SV-10 well
on the SV field was nitrogen lifted using coiled tubing in
early October 2006 and placed on production test in mid
November 2006. During the test phase the well has so far
produced an aggregate of 100 mmcf of gas and 1940 bbls of
condensate. The produced condensate has been sold along
with Regal’s other production.

Itis planned that the SV-10 well will be put on permanent
production following the installation of separation equip-
ment in the vicinity of the well site to remove condensate
and water. The processed gas will be tied in to the nearby
Regal gas pipeline. This new satellite facility, along with the
existing main processing facility, will have the potential for
processing gas and condensate from future workovers and
new wells. Based on equipment lead times the tie-in of the
SV-10 well is expected to be completed by mid-year 2007.

A total of five other wells have been identified as short-
term candidates for workover. Early indications suggest
that average workover costs will be approximately $240,000
per well. Studies are currently underway under the direc-
tion of the new management team, using Western European
expertise, which will lead to a decision in early 2007 on the
best wells to re-enter. Once this re-entry work is completed,
planned for the 3rd quarter 2007, the results will strengthen
the current production and revenue from the field with an
expected production uplift of at least 40% by end 2007.
SEISMIC AND RESERVES

A contract has been signed between the Company and
Ukrainian State Enterprise - Ukrgeofizika to undertake a 3D
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CENCMOJIOrMYECKUE NCCNTEQOBAHUSA
M 3AIMACbBI TA3A

KoMmnaHus 3akntoumnna KOHTPAKT C YyKPaMHCKUM rOCYAaPCTBEHHBIM
npeanpuatTuem «Ykpreotnsunka» Ha NpoBefeHUe TPEXMEPHOMN
ceiicmopa3Befku Ha nnowaau 100 km? B palioHe MexefuBcko-
lonoToBwwMHcKoro 1 CBUpULOBCKOro MecTopoxaeHuin. iccnepoBaHus
OyayT NpPOBOAUTHLCA 3@ CYET KOMNAHMU, a UX pe3ynbTaThl
«YKkpreodusuka» ponxHa npepoctaBuTb K uiont 2007 roaa.
KomaHpa ceicMonoroB yxe npakTuyeckn chopMMpoBaHa, 1 yueHble
NPUCTYNUAW K nonesbiM uccnepoBaHuam. CtoumocTb npoBefeHus
pa3BefKu, aHanu3a u UHTepnpeTauum LaHHbIX oueHuBaeTca B 2,5
MUJIIMOHA JONNAPOB, U3 KOTOPLIX YKe BbinaadeHo 600 Tbicay.

MapannensbHo ¢ CeMCMONOTMYECKMMU UCCNefoBaHUAMU GyaeT
€03[,aBaTbCsl MOAENb e0NOTMYECKOro niacrta Ans 0GHapyXKeHus
HOBbIX 3anacoB rasa. B ceHTabpe 2005 dhupmoit «Ryder Scott» bbina
NpoBefieHa OLEeHKA 3anacoB rasa. 3Tu flaHHble, OnybMKOBaHHblE B
«ExerogHom oTyeTe» koMnaHuu 3a 2005 rog, NpuBeAEHbI B TabnuLe
BHM3y. OueHKa npon3Boaunach B COOTBETCTBUM C KNaccuduKaLmen
HedTAHbIX PECYpPCOB U cTaHgapTamu «00LecTBa UHXEHEpPOB-
HedTAHUKOBY.

seismic survey on the Company’s behalf covering 100km?
of the producing area of the MEX-GOL field. The survey will
be acquired and processed by Ukrgeofizika and is expected
to be available for interpretation by July 2007. Mobiliza-
tion of the seismic crew is now nearly complete and the
seismic field operations have recently commenced. The
survey is anticipated to cost approximately US$2.5 million
to acquire, process and interpret, and a initial payment of
$600,000 has already been made for the mobilization.

In parallel with the planned seismic acquisition, a res-
ervoir engineering review has commenced that will lead
to the building of a new reservoir model which, when
combined with the 3D seismic and ongoing well studies,
will allow field reserves to be recomputed. The published
reserves, audited by RyderScott in September 2005 and as
reported in the Company’s Annual Report and Accounts
for the year ended 31 December 2005, are set out in the
table below. These reserves are stated according to the
petroleum resources classification system and definitions
of the Society of Petroleum Engineers.

06bem 3anacos
(no paHHbIM Ha JloKa3aHHble | Bo3MoXKHble Bcero
31.12.2005)
HedTb/KOHAEHCaT - 1.4 13.7 25.1
(mnH. 6app.) ) ’ )
ras — (Mnpa. ky6. dyTos) 403.4 407.9 811.3
B - . .
ce;°Heq§ff1:K£§pp 83.3 86.4 169.7
PA3BEOO4YHOE BYPEHUME

KoMmnaHus nnaHupyeT B0306HOBMUTL GypunbHble paboThl B CKBaXMHE
MEX-103, koTopble 6614 NpuocTaHoBeHsl B 2005 rogy B CBA3M C
cyneOHbIM NPOLECCOM, 3aBEPLLMBLIEMCA B €€ MoMb3y. Takke 6bi1o
BbIGPAHO HECKOJIbKO HOBbIX TOYEK, M Ceiiyac KOMNaHWA MbiTaeTcs
nony4uTh paspeLleHme Ha npoBeeHne Tam GypunbHbix paboT. bypeHue
HOBbIX CKBaXXWH HameueHo Ha TpeTui ksaptan 2007 rofa, NOCKObKY
Heo6X0AMMO BPEMS Ha CTPOUTENBCTBO BbILIEK U NOUCK MaTepUanos.

MJIAH KOMIMTJIEKCHOIO OCBOEHUA
MECTOPOXIAEHNA

Mocne NpoBefeHWs TPEXMEPHOI ceiicMopasBeaku OyneT co3paHa
JeTann3npoBaHHas Mogens nnacra MexegmBcko-lonoTOBLWMHCKOO 1
(CBMPUAOBCKOTO MECTOPOXAEHNIA U BbIPAOOTAH MaH UX KOMMIEKCHOTO
0CBOEHMs. bypeHune nnacta u CTpOMTENbCTBO COOPYIKEHWI BOMKHO
HayatbCA K KoHLy 2007 roga. [naHupyeTcs, 4To B YeTBEpPTOM KBapTane
2007 roga 6yneT npeAnpuHsATa HOBas OLEHKA ra3oBbiX 3anacos.
MonyyeHHble AaHHble GYAYT OTPAXKEHbI B EXETOfHOM (DUHAHCOBOM
oTYeTe KoMnaHuu. B cnyyae ycnexa TpexmepHON CelcMopa3BeaKMy,
B 2008 rofly aHanoruyHble McciefoBaHus GyayT nposefeHbl Ha
CBMpULOBCKOM MECTOPOXKAEHUM.

KomnaHus HamepeHa 1Cnonb3oBath BECb NOTEHLMAN OTKPBITBIX U
BHOBb Hal[eHHbIX MECTOPOXAEHWI, OTAAHHbIX el N0 YKPaUHCKUM
nuueHsuam. Ceityac npopabaTbiBAlOTCA pasanUyHble MEXAHU3Mb
(hMHaHCUPOBaHKSA, KOTOPbIE MO3BONAT e/ peanu30BaTh N1aH 0CBOEHHS
MECTOPOXAEHWA.

HOBBI TEXHUYECKWIA MEPCOHAN

[ns ocBOeHMs HOBbIX GYPUBHBLIX METOLOB U TEXHOOTWIA MABOIA
MexayHapoHOro ynpaBneHus 6ypoBbix paboT Obln HasHayeH r-H Jlec
[leBuHe, KOTOpEIN BYAET NOAUMHATLCA HEMOCPEACTBEHHO [MaBHOMY
ncnonHuTensHomy aupektopy «Perany. Jlec [lesuxe umeet 30-net-
HWiA ONbIT PabOoThI B MEXAYHAPOAHbIX NpoekTax B EBpone, NHauu u
Amxwpe. 3 Hux 20 neT oH npopaboTan B COTPYAHUYECTBE C GypPOBbLIMU
NoApAAYMKaMY, BKNKOYAsA TaKue U3BECTHble upMbl, Kak «Smedvig» u
«Deutagy. Ha nepBbix cTagusx peanusaumm npoekta -H [leBune byaet
paboTarb HEMOCPeACTBEHHO B YKpauHe. m

Net Remaining
Reserves (as at Proved | Probable | Total
31.12.2005)
0il/Condensate - mmb- 11.4 13.7 25 1
bls : : )
Gas - bef 403.4 407.9 811.3
Total - mmboe 83.3 86.4 169.7

DEVELOPMENT DRILLING

The Company is considering the recommencement of
drilling operations on the MEX-103 well that was suspended
in 2005 following the license litigation which has now been
successfully concluded. In addition, several new develop-
ment locations have been selected and permits for drill-
ing on these sites are now being actively sought. Drilling
operations on any new well sites are likely to commence
in 3rd quarter 2007 since drilling rigs and materials need
to be sourced.

FULL FIELD DEVELOPMENT PLAN

With the completion of the planned 3D seismic it is
anticipated that a comprehensive reservoir model of the
MEX-GOL field can be created and the existing full field
development plan will be updated. Drilling and facilities
construction can then commence and is expected to be
underway before the end of 2007. It is planned that an up-
date of the reserves will also be undertaken in 4th quarter
2007 with the view to issuing an audited revised estimate
by year end. If, as expected, the current 3D operations are
successful, it is planned that a 3D survey will be acquired
over the SV field in 2008.

The Company remains committed to realizing the full po-
tential of the proved and probable reserves in its Ukrainian
licenses. Various funding mechanisms are under investiga-
tion to allow the Company to effectively take forward the
development program.

NEW TECHNICAL STAFF

Mr Les Devine has been engaged as Manager Interna-
tional Drilling, reporting to the Company’s Chief Operating
Officer, to ensure that Regal has access to the best avail-
able drilling practices and technology. Les has 30 years of
international experience gained in operations in Europe,
India and Algeria, including 20 years working with drilling
contractors including Smedvig and Deutag. He will initially
be based in the Ukraine. m
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NMHHOBALVW/INNOVATIONS

KOMMAHUSA <ANTECH>
BbIMYCKAET
BECNMPOBOOHOM
CEACMOIPA®D

K omnanus «AnTech Limited» BbinycTuna HoBHIii ceiicmorpad
nop HaseaHuem «Gun Shot». OH npeactasnser coboii
6eCcnpoBOAHYI0 CUCTEMY, YNABAMBAIOWYIO U 3aNUCHIBAKOLLYIO
3BYKM, NPOM3BOAUMbIE YAapaMK CKBaXUHHOro nepcoparopa.

«Gun Shot» paboTaeT B pexume NOJHON aBTOHOMHOCTH.
YcTpoiicTBO NO3BONAET 3aNUCHIBATL 3BYKM yiapoB nepdopatopa,
KOTOpble B HOPMaNbHbIX YCNOBUAX HE C/bILUHbI HA NOBEPXHOCTU.
3atem MHdoOpMauuMa nepepaeTca Ha NanTon cneyuanucra-
pacwundpoBLmKa.

«Gun Shot» nmeeT BCTPOEHHbI GNOK NAMATH, XPaHALLMNIA
LaHHble, KOTOpble MOTyT ObITb YTepsiHbI B Clyyae nepeboes B
NUTaHUM UK Nofayve paguocurHana. Nepepaya faHHbIX C NOMO-
weto cecmorpaca «Gun Shot» oTnmMyaeTcs BbICOKOM CTENEHbIO
TOYHOCTM, NOCKONbKY OH He TpebyeT Kabens, Npu NoBpexaeHnm
KOTOPOro AaHHble MOTYT 6bITb YTpayeHs.

3anucb cUrHanoB ycTpaHAeT MOTEHUMaNbHble pasHomacus
Mexay OonepaTopoM W CEpPBUCHOI KOMNaHWelh OTHOCUTENbHO
ycnewHocTv nephopaunoHHbIX paboT, u No3TomMy HeobxoanMa
IS UX KayeCTBEHHOrO BbINONHeHUsA. Tem He MeHee, 3anuchb
yaapoB nepdopatopa Bcerga 6bina TpyaHOW 3apave.
«K moMeHTy, Korfa 3BYK yaapa JOCTUraeT NMOBEPXHOCTH,
3eM/is noriowaert Kone6aHMs, NPOM3BOANUMbIE YLapaMu B
CKBaXUHey, - yTBepxpaaet ToHn MuKeBCKU, ynpaBnsaoWwmmn
aupekTop «AnTech». «4T06bl KaUeCTBEHHO YIOBUTL 3TH
3BYKMW, CEPBUCHBIM KOMMAHWUAM NMPUXOAMNOCH MCMONb30BATh
cnoxHoe obopynosarue. 0gHako 6naronaps ycTpoiictay «Gun
Shot», oHu Tenepb cmoryT 060iTUCE Ge3 LOPOroCTOAWMX
npubopos. Ceiicmorpad ynaenuBaeT 3BYKM 4actoToii B 10
My, YTO COOTBETCTBYET YPOBHIO KONebGaHMii Npu NpoBeAeHUH
nepcopaLnoHHbIX paboT. 3aTeM OH NpeobpasyeT 3TU CUrHasbl
B 3BYKOBOIA (haiin, nocbinaemelii Ha KOMNbIOTEP, A €ro U3yyaioT
1 06pabaTbiBAIOT CMELMANUCTBI», - paccKasbiBaeT MUXeBCKM.

becnpoBopHas cBA3b TpebYET MeHbLUE BPEMEHU HA YCTAHOBKY
M CHUXAET PUCK NOTEPYU AaHHbIX.

YcTaHOBKa NPOBOAHbIX CUCTEM [15 3aMUCHU 3BYKOB OT yAapoB
— PUCKOBaHHbIiA NpoLecc, 3aHMMaLmMit Hemano Bpemeru. Mpu
NOBPEXAEHUN NPOBOLOB LEHHbIE LaHHbIE MOTYT ObITb YTEPAHbI
HaBcerpa. becnpoBogHas TexHonorus «AnTech» nomoxer
YCTPaHWUTb 3Ty NPOGAEMY, CIKOHOMUTbL HA 3NIEKTPONPOBOJKE U
B TO k€ BpeMs 06ecneynT KaueCTBEHHYIO 3anuck. «Gun Shot»
yCTaHaBAMBAETCA NIerko v ObicTpo. B pesynbTate Bbl nonyyaete
NpeuMyLLecTBO B KayecTBe U cOepexeTe CpeAcTBa W BpeMs.
[locTatouHo BOTKHYTH ceicMorpad B 3eM1t0, BKIIIOYNTb, U MOXHO
3anMUCbIBaTb CUrHaJbl U3 MPUEMHOTO B/10Ka.

becnpoBopHoit ceiticmorpad «Gun Shot» - nocnegHee M306-
peTeHue U3 cepuu cuctem c6opa AaHHbIX Komnanuu «AnTechy.
Cpeau mpyrux HOBUHOK 3TOW CEpUU — paguonepenatTyuk
«DAQ>W», paboTalowuit B y3KOM j1ana3oHe YacToT 1 NpeaHa-
3HaYEeHHbI CneuuanbHo os paboTbl B CKBaXMHAX.

Komnanusa «AnTech Ltd» 6bina ocHoBaHa B 1993 rogy B
Jkcetepe, AHmuA. Ee cneumanusauns — npoekTUpoBaHue,
pa3paboTka M M3roTOBNEHUE HOBENWMUX TEXHUYECKUX
CpeAcTB Ans fobbiBalowWero cektopa HedTAHON U ra3oBoil
NPOMbILWAEHHOCTU. MUPOBYIO M3BECTHOCTL KOMMAHWUU NPUHecna

ANTECH INTRODUCES
WIRELESS SHOT
DETECTOR

A nTech Limited has introduced a new shot detection system
called the Gun Shot. The Gun Shot is a wireless system
that detects and records the sound of perforation shots made
downhole.

A completely self-contained system, the Gun Shot records
the sound of perforation shots downhole that normally can't
be heard at the surface. It then transfers the readings produced
to a file located on the technician’s laptop.

The Gun Shot has a unique on-board memory that stores data
and prevents it from being lost in the event of a power failure or
radio transmission problems. Its “cable free” feature also means
that the Gun Shot's data is of the highest integrity, as there is
no risk of losing data as the result of damage to cables.

For quality assurance purposes, it is good practice to record
perforation signals because it eliminates potential conflicts
about the success of the shots between the service company
and the operator. Detecting perforation shots downhole has
always been a challenge. “By the time perforation shots have
reached the surface, the earth will have naturally filtered out
frequencies produced by shots downhole,” said Toni Miszewski,
Managing Director of AnTech. “To detect these shots, service
companies have been forced to use sophisticated systems to
reliably detect firing. However, with our new Gun Shot, ex-
pensive systems are no longer necessary. The system makes it
possible to detect readings as low as 10Hz, which is suitable for
perforating. It then records these signals into a sound file on
the technician’s laptop where they can be played back, printed
and signed off,” he added.

Wireless Feature Reduces Installation Time and Potential
Data Loss

Installing shot detector systems with wires is time-consum-
ing, not to mention risky. If wires are damaged, valuable data
can be lost forever. AnTech’s wireless technology helps to elimi-
nate these problems and reduce wiring costs, while providing a
very effective shot detection system. Because the Gun Shot is
wireless, it is simple and quick to install. As a result, lengthy
installation costs are eliminated without sacrificing quality.
To install and operate the system, the user simply stabs the
geophone into the ground, switches it on, heads over to the
receiving unit and begins logging data.

The wireless Gun Shot is the latest addition to AnTech’s
range of data acquisition systems, including the DAQ>W, which
transmits data wirelessly via narrow band radio transmission
from the well site.

AnTech Ltd specializes in the design and manufacture of in-
novative products for the international upstream oil and gas
industries. Founded in 1993 in Exeter, England, AnTech Ltd is
known throughout the world for its range of award-winning
coiled tubing tools, and permanent completion products. An-
Tech Ltd managing director and founder Toni Miszewski holds
many patents for related oil tools and technologies he has
developed over the years.

AnTech specializes in manufacturing downhole tools for
coiled tubing operations including its flagship product — COLT
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pa3paboTka camblx NepefoBbIX TEXHONOMMI B 3TOM 06aaCTH,
BK/I0YAs KONTIOOMHIOBbLIE MHCTPYMEHTLI M 060pYAOBaHWe ans
3aKaHYMBAHUA CKBAXMH, NONYYMBLIMX HECKOJIbKO Harpag Ha
pasfnyHbIx BbicTaBkax. OcHosartens u aupektop «AnTech Ltd»
ToHu MueBCKM ABAAETCA 06NafaTeNeM HeCKONbKIUX NaTeHTOB
B 06/1aCTV He(hTAHOTO 0GOPYAOBAHMSA U TEXHONOTWIA, KOTOPbIMM
OH 3aHWUMAETCA YKE MHOTO fieT.

«AnTech» cneumanusnpyetcs Ha NPOU3BOACTBE CKBAKUHHOMO
060pynoBaHus Ans KonTioOMHroBblx onepauuit. MocneaHss
pa3paboTka KoMnaHuu — 3aboiiHas KOMNOHOBKA ANA KONTIO-
GuHroeoro byperus Ha genpeccuu. Kpome toro, «AnTech»
nocTaBnser cuctemsl cb6opa faHHbIX Ans HedTeRoObIYN B
OnacHbIX pailoHax u nporpammHoe obecrieyeHne ans HedTs-
HOM MPOMbILWNEHHOCTH. KomnaHus umeer penyTaunio ogHoOro
U3 BEAYIWMX KOHCTPYKTOPOB BennkobputaHuu, u K ee yciyram
npuberaT KpynHeilwmne HedTaHbIE CEPBUCHBIE KOMMNAHUM,
KOTOPbIE 3aKa3bIBaOT MHCTPYMEHTBI A1S KOATIOBUHTA, 0CBOEHUSA
1 3aKaHYMBAHUA CKBAXMH. m

he coiled tubing drilling assembly for underbalance wells;
hazardous area data acquisition systems and oilfield software.
Asone of the leading design engineering companies in the UK,
most major oil services companies have retained AnTech Ltd to
develop coiled tubing, downhole and completion tools on their
behalf. As aresult, operators and service companies actively use
AnTech’s pioneering products and technology to maximize oil
production performance in a safe and cost-effective manner. m

SNOILVAONNI/MNTIVEOHHM
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NMHHOBALIMWN/INNOVATIONS

HOBbIE NEPEAOBDIE
TEXHOJIO'MHA

oHepeHUUs No TexHonoruam nogsogHon gob6bium OTC
2007 BbiaBUHYNA 13 MHHOBALMOHHbLIX NPOEKTOB HAa MPEMUIO
«HoBble nepepoBble TexHonorMuy». [laHHaa nporpamma npemui
LAeT yyacTHMUKaM BbicTaBku OTC BO3MOXKHOCTb 03HAKOMUTL Bonee
yem 60 000 noceTuTeneil Co CBOUMMU NOCNEAHUMU U Haubonee
NPOLBUHYTLIMU TEXHONOTUAMM.
TexHoNOrMuU-noGeanTENM NOYYaT Harpaasl Ha NpeseHTaLum
«Hosble nepepoBble TexHonoruuy» 30 anpens.

KPUTEPUWN OTBOPA TEXHOJ10I NI

HOBAA M1 NTHHOBALIMOHHAA

TexHONOr1M JOMKHO ObITb MeHee ABYX NeT. Bo3pacT oTcunThiBaeTCs
CO BpPEMEHMU ee NepBOro NPOMbIWAEHHOTO NPUMEHEHUS B MONHOM
MacwTabe MM oObABNEHUA O ee CO3[aHUK, N PasMeLleHus
peknambl Ha KoH(epeHUWY, B NPecc-peinse uan B neyaru.

MPOBEPEHHAYA
TexHo10rUs fOMKHA ObITb NPOBEPEHHON TG0 HA NPAKTUKE, TM6O
B pe3ynibTate yCnelWHbIX UCMbITAHWI NpoToTMNa.

LUIMPOKWIA MHTEPEC
TexHONOrUA JOJKHA BbI3BATh WHUPOKUIA MHTEpPEC U BbiTb
npuBaeKaTeNbHON AN NPOMbILWAEHHOTO NPUMEHeHUs.

BECOMBbIV BKI1AL,

TexHonOrUs [OMKHA 06eCcneynBaTh 3HaUYUTENbHbIE NPENMYILECTBA
No CPaBHEHMWIO C UCNONb30OBAHUEM YXKe CYLWECTBYHLWNX
TEXHONOTUNA.

AKER KVAERNER WELL SERVICES

KOHUEMUWNA YOANEHNA ACPANIbTO-CMOJIUCTbLIX
POWERTRAC® CONE CRUSHER™

Hedrerazosas npoMbllWAEHHOCTb AABHO WLeT 3DdEKTUBHbIE
cnocobbl yaaneHus M3 CTBOJIA CKBAXMWHbl OCAXLEHWIA,
obpa3oBaBWKXCA TaM 3a rogbl 3kcnayatauuu. Komnavum
Aker Kvaerner Well Service B pe3ynbTate NpoAOKUTENbHbIX
uccnenoBarenbCKux paboT yaanoch HaTH peleHue 3Toil NpoGnembl.
B utore 6bin pa3paboTaH 1 3anyiieH B NPOU3BOACTBO UHCTPYMEHT
L5 YOaNeHNs 0CaXaeHuii n3 cteona cksaxuHel Cone Crusher™,

KomnoHoska Cone Crusher, koTopas onyckaetcs B 3a6oit npu
NOMOLLM KaHaTHO-KabenbHoro Tpaktopa PowerTrac® Advance™
(PTA), ucnonb3yetcs B c6ope co cneumuanbHbIM ajanTepom
BpaleHus, Gpe3epHbIM UHCTPYMEHTOM M aMOPTU3aTOPOM s
yNpaBieHns Harpy3koit Ha gonoto. KonecHas cekuus Tpaktopa
PTA moxeT ncnonb3oBaTbCcAa B Ka4eCTBe AKOPHOrO YCTPOMCTBA Ha
BEPTUKANbHbIX y4aCTKaX U KaK AKOPHOE W YCTPOIICTBO NPAMONA TArK
Ha rOPM30HTaNbHbIX y4acTKax CTBONA CKBAXMHbI. TeXHONOrMYeCKm
B ocHoBy Cone Crusher nonoxeHa ycToitunBas KOHCTPYKLMS, Npu
KOTOPOM BpalaeTCcs OCHOBHOM KOPMYC C YeTbipbMsA pexylynmu
KoHycamu. Kapablit U3 pexywmx KoHycoB CBOOGOAHO BpalyaeTcs
BOKPYr COBCTBEHHOI OCM HE3aBUCUMO OT CKOPOCTW BPaLLEHNUS
OCHOBHOro Kopnyca. Kaxpblii KOHYC MMeeT CBOI YHUKaNbHYIO
pexylyto NOBEPXHOCTb, KOTOPas pa3pylwaeT OCaXAEHUA U
no3BoNAeT BOCCTAHOBUTL NOTOK rasa MnuM HedTu B NOJHOM
obbeme.

SPOTLIGHT ON NEW
TECHNOLOGY

he 2007 Offshore Technology Conference (0TC) recog-
nizes 13 innovative technologies with the Spotlight
on New Technology award. This awards program gives OTC
exhibitors an opportunity to showcase their latest and most
advanced technologies to more than 60,000 attendees.
The winning technologies will be honored at the Spotlight
on New Technology presentation on 30 April.

TECHNOLOGY CRITERIA

NEW AND INNOVATIVE

The technology must be less than two years old. Age
is based upon the first time the technology is used in a
full-scale application or is announced or advertised in a
conference, press release or trade journal.

PROVEN
The technology must be proven, either through full-scale
application or successful prototype testing.

BROAD INTEREST
The technology must have broad interest and appeal for
the industry.

SIGNIFICANT IMPACT
The technology must provide significant benefits beyond
existing technologies.

AKER KVAERNER WELL SERVICES

POWERTRAC® CONE CRUSHER™ SCALE MILL
CONCEPT

The industry has searched for an answer to removing
wellbore scale build-up for years. Aker Kvaerner Well Service
dedicated a significant amount of engineering effort to help
solve this issue. The result: the development and commer-
cialization of the Cone Crusher™ scale mill tool.

The Cone Crusher assembly, run in conjunction with the
PowerTrac® Advance™ (PTA) wireline tractor, is set up with a
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C nosiBNeHMeM MHCTPYMEHTa N1 pa3pylieHns OCaXAeHMit
Cone Crusher HetdTepoGbIBalOWME KOMNAHUN NOAYYUAH
BO3MOXXHOCTb UCMO/b30BAHUA HOBOI TEXHOOMMM B AONONHEHNE
K y)Ke CyLeCcTBYIOLMM MeToAaM. 3Ta TexHONOorus GyeT 0CoO6EHHO
BoCcTpe6oBaHa AN CKBAXMH, NPOBYPEHHBIX C BONbLWUM YrNOM
HaKIOHa UK FOPU3OHTaNbHBIX CKBaXMWH. Wcnonb3oBaHue
VHCTPYMEHTA NO3BOJIAET NPUMEHSATb Ha NPAKTUKE 3 EKTUBHBIN
€nocob BOCCTAHOBJEHWUA NPOU3BOJUTENBHOCTU CKBAXMHbI U
MOXET CYXUTb anbTePHATUBON KONTIOOMHIOBLIM OnepaLusam
33 CYeT CYLECTBEHHOIO CHUXEHUSA CTOMMOCTU.

A
BAKER
HUGHES

Baker Qil Tools

BAKER OIL TOOLS

LINEXX™ — TBEPOAA PACTAXHAA
OAQHOCTBOJIOBAA CMCTEMA
YONVHHEHNA OBCALHOWN
KOJIOHHbLI-XBOCTOBVKA

TBeppas pacTaxHas OAHOCTBONIOBAsA CUCTEMA
YONMHHEHUsA 06CaiHON KONOHHbI-XBOCTOBMKA
LinEXX™ onTumusupyeT KoHbUTypaLuio
06cafHON KONOHHBI ois 6onee rybokoro
OypeHus UAn AN M301ALUUM NPOBIEMHbIX
30H 6€3 CHUXeHMs pasmepa KpUTUYECKOTO
oTBepcTus. CMCTEMA COCTOMT U3 ChepytolLux
KOMMOHEHTOB:
® Na3oBblit GawMak 06CagHON KOMOHHbI

cepun RC9™ — ycTaHaBnMBaeTcA COBMECTHO

C NNaHKoit obcafHON KONOHHBI 9 5/8”

(unn 9 7/8") pnsa Toro, 4TobLI 0becneunTs

3aKkpenneHue HuU3a 6a3oBoil o6cagHoi

KONOHHbl U pacwupeHune onopsl 6es

OrpaHWYeHUs MO BHYTPEHHEMY AWAMETPY

©a30B0i1 KONOHHbI;
® pacTsxHoi aepxatenb/nakep FORMlock™

06cafHO# KONOHHbLI-XBOCTOBUKA -—
pacnosioXeH B Na3oBOM ballMaKe 06cafiHO
konoHHbl RC9 u cBA3biBaeT cucremy

VAJIMHHEHNs 06CafHOi KONOHHBI-XBOCTOBUKA

linEXX ¢ nnaHkoi 06CafHON KONOHHBI;
® TBEpfas cuCTEMA YANMHHEHUA 0OCafHOM

KONOHHbI-XxBOCTOBMKA LinEXX™— HaxopuTcs

noag aepxatenem FORMlock ¢ paHee

pacTAHYTbHIM BHEWHUM AuameTpom 87 u

PaCTsHKKOI 10 BHYTPEHHEro AnameTpa 8.625"

1 BHyTpPeHHero auameTtpa 8.500” cTBona;
® BOCCTaHaB/MBAEMbIil HANPaBAAOLLMIA Balimak

RNX™ — ycTaHOBAEHHbI BHU3Y KONOHHBI

linEXX gns Toro, 4ToGbl HANPaBUTL CUCTEMY

B 3a60M;
® rugpaenuka catEXX™, cuctema pacwmpenus

B HanpaB/ieHUW BBEPX-BHU3.

special rotation adapter, mill gear and shock absorber for
weight-on-bit control. The PTA tractor wheel section can
be utilized as an anchoring device in vertical sections and
an anchoring and forward thrust device in horizontal sec-
tions of the well. The Cone Crusher technology is based on
arobust design where a main body with four cutting cones
are rotating. Each cutting cone is free-rotating in its own
axisindependently of the main body RPM. Each cone has a
unique cutting pattern, which crushes the scale, allowing
the flow of oil or gas to resume.

By running the Cone Crusher scale mill tool, operators
have a valuable addition to the available methods for scale
removal, especially in extended-reach and horizontal wells.
The tool is an effective intervention method to restore
well productivity and can be a cost-effective alternative
to coiled tubing services.

BAKER OIL TOOLS

LINEXX™ SOLID EXPANDABLE MONOBORE
LINER EXTENSION SYSTEM

The linEXX™ Solid Expandable Monobore Liner Exten-
sion System optimizes casing configurations for drill-
ing deeper or isolating
trouble zones without
reducing critical hole
size. The system con-
sists of:
e RCI9™ series recess
casing shoe - installed
with the previous 9
5/8” (or 9 7/8") cas-
ing strip to enable the
liner to be anchored
on the bottom of the
parent casing and the
expanded into the
shoe with no ID size
restriction below the
parent casing
e FORMlock™ expand-
able liner hanger/pack-
er - locates in the RC9
casing shoe and ties
the linEXX liner to the
previous casing strip
e linEXX™ solid ex-
pandable casing - run
below the FORMlock
hanger with pre-ex-
panded 0D of 8” and
expanded to 8.625" ID
with 8.500” ID drift
e RNX™ retrievable
guide shoe - installed
at the bottom of the
linEXX string to guide
the liner in the hole;
and
e catEXX™ hydraulic,
! top-down expansion
\ system.

SNOILVAONNI/MNTIVEOHHM
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DY N Aenergetics

DYNAENERGETIC GMBH & CO. KG

CUCTEMA NEP®OPUPOBAHNYA 3ABOH BE3
OBPA30BAHUA MYCOPA NDG

PaboTbl no nepdopauuu 3a605 TPagULUOHHO OCTaBAAIOT
B CKBaXWHe MHoXecTBO Mycopa. CocTaBHble 4yacTu
nepdopaLMOHHBIX MyWeK U YacTU 06CafHO KONOHHBI B X04e
nepdopaLlum pa3pbiBatoTca Ha Kycku. [pu B3pbiBE 0HOO
nepdopupytolero 3apaaa B 3aboe 0cTaeTcs A0 HECKONbKUX
COTEH rpaMMOB TaKoro Mycopa. [Ins ANMHHbIX TOPU30HTAIbHbIX
CKBAXXMH 3TO MOXET B CyMME COCTAaBUTb TOHHbI METANIMYECKUX
06NOMKOB 1 ApYyroro Mycopa, U B fafbHelwem noBpeinuTb
LOPOroCTOAWMA BHYTPUCKBAXKMUHHbBIA MHCTPYMEHT U Ha3eMHoe
obopynoBaHue. PaHee ans pelweHus 3Toi Npobaembl ObINO
NpeanoXeHo UCNONb30BaHME LUMHKOBON 060NOYKM BMECTO
CTAaHAAPTHO NpUMEHAEMON CTanbHOI 0600YKM 3apafoB.
Mocne nepdopnpoBaHua LUHKOBLIA 3apaf pa3pbiBancs Ha
MeNIKie OCKONKM, KOTOpble He NPeACTaBAAAMN Yrpo3bl And
CKBaXMHbl. OAHAKO, LMHKOBbIE YACTULbl BCTYNAKT B
peakLMi0 C HEKOTOPLIMU CONAHBIMKU PAcTBOPaMMK,
co3paaBas Npobnembl B Npu3aboitHoil 3oHe. ns
peuwenns 31oit npobnemel DYNAenergetics
GmbH & Co KG pa3paboTana HoByl &
cuctemy ans nepcdopupoBaHna
32005 CKBaXMWHbI, KoTOpas
nNpakTUYeCKN He
0CTaBAsfieT Mycopa.
OcHoBHOM
npeen 3Ton

pa3paboTku
ABnAeTcCSH
cobnmxeHune
OTBEPCTMUI1 ANs BbIXOAA
3apapa B nylke nocne
B3pbIBa. 3Ta 3ajaya peLwaercs

| 33 CYET BHYTPEHHEN BbILBUXKHON
= runb3bl. BHYTPEeHHWII NUCTOH,

AaKTUBUPYeEMbIN
LaBneHuem rasa,
co3faBaeMblMm npwu
AeToHauuu, nepemewaet
runb3y. B To Bpems kak BbineT
CTPyU HanpaBNeHHOro 3apapga
NPOXOAMT Yepe3 CKOMb3ALYI0 CTEHKY
M BHELWHIOW CTEHKY nywku 3a 1/10
MC, CABUT NepeABUXHON CTEHKM
3aHMMaeT HEeCKOJIbKO MUJIIMCEKYHA,.
[laBneHune rasa He TONbKO CABUTaeT
nepefBUXXHYIO CTEHKY B CTOPOHY, HO
W paclmnpsaeT runb3y, ycraHaBinBas eé
B HOBOE MoNoxeHwue. Takum obpasom,
npeAoTBpaLLaeTca NocnefoBaTeNbHoe
NOBTOPHOE OTKPbITUE OTBEPCTUNA
nywku. Mpu 3TOM NywKa HU B KOeM
C/ly4yae He NOABEPraeTcs U3BbITOYHOMY
Aasnenunto. uaKoCTb ¥ ra3 npu 3Tom
MOTYT CBOBOAHO LUMPKYAMPOBATH
BHYTPY NyLLKK W 3a605. Takum 06pazom,

NMHHOBALIMWN/INNOVATIONS

DYNAENERGETIC GMBH & CO. KG

NO DEBRIS GUN SYSTEM (NDG)
Perforating jobs traditionally leave a lot of
unwanted debris in the well. The interior of
the perforation guns and the cases of the
shaped charges are fragmented during
the shot. Up to several hundred' :

gram/shot can be left in the
well. For long horizon- tal wells
this could sumup to tons of steel
chipsand other g debris that may

sitive downhole
surface equipment. A
possible solution to this

harm sen-
and

case shaped charges. After perforat-
ing the zinc charge breaks up into fine
particles which normally are no threat to
the well. Unfortunately the zinc particles react
with certain brines creating downhole problems. To
overcome this situation DYNAenergetics GmbH & Co KG
has developed a new type of perforating gun system. This
patent pending No-Debris Gun System (NDG) leaves essentially
no debrisin the well. The basicidea behind thisis to close the shot
holes in the gun after the shot. This is achieved by an internal
sliding sleeve. An internal piston which is activated by the gas
pressure produced during the detonation shifts the sleeve. While
the jet of the shaped charge has penetrated the slider and the
outer wall of the gunin 1/10 ms the shift of the slider takes several
ms. The gas pressure not only shifts the slider laterally but also ex-
pands the sleeve and seizes it into its new position. A subsequent
reopening of the shot holes is hereby prevented. The gun isin no
way pressure tight. Fluid and gas can still circulate between the
inside of the gun and the wellbore. Trapping of pressure is therefore
impossible. Tests with the NDG made in accordance with the new
APIRP 19b Section V standard which is under development by the
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MCKNI0YAeTCA BO3MOXHOCTb pexeKuun aasneruns. Ncnbitanua
NDG, npoBeaeHHbIe B COOTBETCTBUM C HOBbIM CTaHJapToM API
RP 19b Cekuus V, KoTopblit pa3pabaTtbiBancs nogKoMUTETOM
API 19B u npeHTuuyeH no ceoum napametpam Visund Field
B Hopseruu, paspa6otaHHomy Norsk Hydro, nokasanu, uto
npu nposefeHnn nepdopalnmn ¢ UCNOAb3OBAHUEM CUCTEMBI,
4acTWLLbl MyCOpa He BbINETAIOT U3 NYLWKKU BO BPEMSA MUK nocne
B3pbiBa. TecT Ha BpaweHue B ®aze II npouesypbl, KOTOPLIN
npeaycmatpupaet 100 060poToB nepdopaLMoHHON NywWwKK
noc/e B3pblBa, MOXKET ObITb BbINOHEH HEOTPAHUYEHHOE YNCIO
pas, Npu1 3TOM MycOp He NONafaeT M3 nywku B 3a6oi. Cuctema
NDG moeT 6bITb UCMOJb30BaHA COBMECTHO CO CTaHAAPTHLIM
HanpaBNieHHbIM 33aPAJOM HE3aBUCUMO OT €ro pasmepa,
reomMeTpuu W TUNa B3pbIBHOTO 3apsga. Mposoastcs paboTbl
No NPOBEAEHMWIO ONbITHO-MPOMBICIOBLIX

MCNBbITAHUA M UCNbITaHKUA NO cekuumn I

ctaHaapta API RP 19b.

BAKER OIL TOOLS
BECMOJIMMEPHAS

API 19B sub-committee and is identical with the specifications for
the Visund Field in Norway raised by Norsk Hydro have proven that
no debris can exit the gun during or after the shot. The rotation
test in Phase II of the procedure which demands 100 revolutions
of the gun assembly after the shot can be repeated indefinitely
without any debris exiting from the gun. The NDG can be used
with any standard shaped charge independent of size, geometry
or explosive type. QC shots with shaped charges in a NDG setup
have shown little or no penetration loss. Field testing and an API
RP 19b Section I test with DYNAenergetics DYNAWELL Shaped
Charges are under preparation.

BAKER OIL TOOLS

= DIAMOND
ViaWl =~
B AKER FREE HIGH-
PERFORMANCE

HUGHES FRACTURING

BbICOKOMNPON3BOAMUTESIbHAS FLUID
XWAKOCTb A1 NPOBEAEHUS Diamond FRAQ™
rMAPOPA3PbIBA NJIACTA > id the first VES fluid
DIAMOND FRAQ™ Baker O]l T{)Ols with polymeric frac-

Diamond FRAQ™ sBnsetcs nepBoil

BA3KOYNPYrol nNOBEPXHOCTHO-aKTUBHOIA

XUAKOCTLIO CO CBOWMCTBAMM MONUMEPHON

XUAKOCTW ANA NpOBeAEHUA TUApPOpa3pbiBa njacra u

BO3MOXHOCTAMM BHELWHeN HOPMOBKM U OYUCTKU EMKOCTH s

nponnaHTa. Micnonb3oBaHHbIE NPy e CO3[aHUU CTabUAN3ATOPbI

MULLENN pacluupsAIOT TeMNepaTypHbIi AManasoH UCNONb30BaHNSA

NOBEPXHOCTHO-aKTUBHbIX BewecTB Ao 300°F / 149°C.

3arycTuTenu CHUXakT BEC NOBEPXHOCTHO-AKTUBHOM XUAKOCTH

M CTOMMOCTb cucTeMbl. Perynupylowme areHTsl KONMYECTBa

UILKOCTU 3HAUMTENIbHO CHUXAKOT YTEUKY [0, N0 KpalHen mepe,

2000 m[, / 2000 pm wu 250°F / 121°C, o6bem Heobxopumoit

XUILKOCTU M YNy4LWaloT reoMeTpuio ruagpopaspeisa. upgkocts

Diamond FRAQ™ ucnonb3yeT TEXHONOTUIO HAHOYACTUL, ANs

TOrO, YTOObI

® CBfi3aTb BMECTE MULLENIbI NOBEPXHOCTHO-AKTUBHOMW XUAKOCTH
(ncepoclwmBanme);

® cTaGUAM3UPOBATL MULENTbI MOBEPXHOCTHO-AKTUBHOM
XupKocTu fo Temneparypsl 300°F / 149°C;

® copmmpoBaTh NceBAo hUNbTPALMOHHYIO KOPKY, COCTOALLYIO
M3 NOBEPXHOCTHO-AaKTUBHOM
XUOKOCTU BBICOKOW BA3KOCTU
(MuLennbl) M HaHOYaCTUL.
BHyTpeHHMe n3menbuuTenu pabotaiot

B WMPOKOM AManasoHe Temnepatyp

W YPOBHA MWUHEpanu3aLuu BOAbl U

npu3BaHbl

® NpoHUKaTbL BO BCe 06nacTu, B
KOTOpble NOCTynaeT NoBepXHOCTHO-
aKTUBHas XWAKOCTb, U 06ecneymBaTb
CHUWXEHMWe BA3KOCTH;

® yCTPaHUTb 3aBUCUMOCTb OT
yrneBOAOPOLHOrO Nnacta npu
OYMCTKE OT NOBEPXHOCTHO aKTUBHOW
KUIOKOCTH

ecuHepreTuyeckum pabotathb
C BbHICOKOTEMNEpPATYPHbLIMMU
cTabunusaTopamu, 3arycTutensimmu
M areHTaMmu, perynupyowmumm
KONIMYECTBO KMUAKOCTU.

turing fluid perfor-
mance properties
and superior forma-
tion and proppant pack cleanup capability. Its micelle stabilizers
extend VES fluid use to 300°F. Viscosity enhancers reduce VES
loading and total system cost. Fluid loss control agents sig-
nificantly reduce fluid leak-off to at least 2000 md and 250°F, to
reduce fluid treatment volume and improve fracture geometry.
Diamond FRAQ™ uses nano particle technology to
® Associate (pseudo-crosslink) VES micelles together;
e Stabilize VES micelle structures to 300°F;
e Form a pseudo-filtercake composed of highly viscous VES fluid
(micelles) and nano particles.
Internal breakers work over a wide mixwater salinity and tem-
perature range to
¢ Go wherever the VES fluid goes to assure viscosity reductions;
e Eliminate reliance on reservoir hydrocarbons to clean up VES
fluid;
o Work synergistically with high-temperature stabilizers, viscosity
enhancers, and fluid loss control agents.

SNOILVAONNI/MNTIVEOHHM
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FARO TECHNOLOGIES

N3MEPUTEJIbHOE
YCTPOMUCTBO FARO
TRACKARM

NOPTATUBHbLIE U3MEPUTENIbHbIE

3aMeHUTb yCTapeBlWMUA py4YHON

WHCTPYMEHT U JOpOr1e KpynHorabapuTHble CTaLMOHApHbIe
KOOPLMHATHO-U3MepUTENbHbIE MaLUHbI. YcTpoiicTBo FARO TrackArm
COYeTaeT B cebe TeXHONOrMYeckue paspaboTku, UCNONb3yeMble B
ABYX HaubGonee NpofaBaeMbiX KOOPAMHATHO-U3MEPUTENbHBIX
MawmHax — FaroArm u FARO Laser Tracker — v npegHa3HayeHo ans
TOTO, YTOObI U3MepsATb reoMeTpUYecKUe pasmepbl U HanpsMylo
MMNOPTUPOBATb pe3ynbTathl 3-D n3meperuin B uudposoii hopme B
CAD mopenb unu Ans NpoBepKN pa3MepoB OTAENbHbIX YacTeld.

Yctpoicteo FaroArm ucnonb3yet onTuyeckue LaTyuKu
NOJOXKEHMUSA, YNyYlleHHOe KOAUPOBaHME C 0OHApyXeHUeM
W UCTIpaBNeHUEM OWKUOOK M TEXHONOTUIO TEMNEPATYPHOIi
KoMneHcaumu ans 3anucu 3-D koopguHaT npesMeToB pa3Mepom Ot
napoHun fo 12 dyros / 3,6 m. Cuctema nasepHoro cnexenus FARO
Laser Tracker X ucnonb3yeT nasepHble TEXHONOTUM U TEXHONOTUIO
Xtreme ADM ans n3mepeHus reoMeTpuyeckux pasmepos fo 230
tyToB / 69 M.

Monb3oBatenu TrackArm MoryT niaBHO nepemelwaTbcs No
0OBEKTY C NOMOLLbIO CNIEfALLEN CUCTEMBI U MAHUMYNATOPA 3a CYeT
MCNO/b30BaHUA 1A3EPHOI CUCTEMbI HABEAEHMSA, PACMO0XKEHHON
npsamo Ha FaroArm. 3To no3BonseT Noib30BaTeNio U3MEpATh
reoMeTpuyeckme pasmepbl KpynHorabapuTHbIX 06BEKTOB C
nomoubto cuctembl FARO Laser Tracker u 3atem nepekntouatbes
Ha ycTpoiicTo FaroArm ans oundpoBKu obnactelt, HeZOCTYMHbIX
OJs M3MepeHus C nomolybio cuctembl. MNocTaBnsiemas BmecTe
c obopynoBaHuem nporpammHas nnargopma CAM2 Measure
co6MpaeT U 3anucbiBAET BCe iaHHbIE B OAHOM daiine.

JET-LUBE, INC.

MHOIOKOMIMNOHEHTHASA
CMA3KA ECF

OcHoBHoI# 3afayeit npu paspaboTke
nateHToBaHHo TexHonoruun ECF
komnaHuu Jet-Lube, Inc.’s 6bino
VLOBJETBOPEHMe TpeboBaHuil K paboTe
CO CneunanbHbIMU XUMUKATaMU B YCIIOBUAX Mep MOBbILEHHOI
3Konoruyeckoit 6esonacHoctv CeBepHOro MOps 1, 0HOBPEMEHHO,
obecneyeHne BbICOKON 3(EKTUBHOCTU NPUMEHEHUS TEXHONOTUN.
MHorokomnoHeHTHas cmaska Jet-Lube’s SEAL-GUARD™ ECF pns
BbICOKOMPOYHON 06CafHOM KOMOHHBI U TPYOHBIX COEAUHEHNI 1
MHOroKoMnoHeHTHas cMaska NCS-30™ ECF st GypunbHO# KONOHHBI
V0BNETBOPAIOT HOPBEXCKUM «KenTbiM» CTaHAApTaM 1 OTHOCATCS
K rpynne «E» no knaccudukaumm Benmkobputanuu. TpeboBaHus
Obl1M paspaboTtaHel B pesynstate paboTsl Komuccum OSPAR no
rapMoHu3auum Gopmara HazBaHUI XMMUKATOB, UCMOJNb3YEMbIX
npu paboTax Ha BOAE, U pa3peLlaloT UCMOoNb3oBaHWe aas Tpyo
XMMWUYECKNX KOMMOHEHTOB, PacnafaloLnXCs eCTECTBEHHbIM MYTEM,
He aKKyMYIMPYIOLLMXCSA B GUONOTMYECKUX CPefaX U HELOBUTBIX. 3TO
CaMble XeCTKne TpeGOBaHUS K XMMUYECKUM BELLECTBAM, KOTOpbIE
TpelOyIoT NPUHLMNMAIBHO HOBOFO NOAX0AA K CO3AAHMI0 TPYOHbIX
CMa3o0k, obecneynBaloWnx Kak cobniofeHne 3K0N0rmYeckux
CTaHAAPTOB, TaK 1 BbICOKYIO NPOU3BOAUTENBHOCTD.

06e cmasku ECF He copepaT MeTanioB U B TO e BpeMs
06ecneynBaloT NpeKpacHyto 3alnTy OT UCTUPAHUS U U3MEHEHUS
pa3mepoB. TeMnepaTypHbIi AMana3oH UCNOob30BaHMsA CMa30K — OT
-65°F (-54°C) no 500°F (260°C), a nx hopmyna, obecneunsaroLas
HeNnpoBOLMMOCTb COCTaBa, AeNaeT UX UAEANbHLIMU [Ns
MCMonb30BaHWs ¢ GYpOBBIMU PACTBOPAMM C BbICOKUMM 3HAYEHUAMM

NMHHOBALIMWN/INNOVATIONS

KomnbroTepM3MposaHHble= ".‘

FARO
TECHNOLOGIES

FARO TRACKARM
Faro’s portable com-

® puterized measurement

devices replace obsolete

ycTpoiicTBa KomnaHuu Faro npussaHsl The Measu re Of Success hand tools and large, ex-

pensive fixed Coordinate
Measuring Machines (CMMS). The FARO TrackArm combines
technology from two top-selling portable CMM’s — the FaroArm
and FARO Laser Tracker — to measure geometric features and
directly import 3-D measurements into digital form for CAD
model or part size verification.

The FaroArm uses optical encoders, advanced error coding and
temperature compensation technology to record 3-D points on
items ranging from palm-sized to 12 ft. The FARO Laser Tracker
X uses laser targets and Xtreme ADM technology to measure
items up to 230 ft.

TrackArm users can seamlessly move between the tracker and
arm by using a laser target mounted directly on the FaroArm.
This enables the user to measure in large volumes with the
FARO Laser Tracker and then switch to the FaroArm to digitize
areas hidden from the Tracker’s line-of-sight. CAM2 Measure,
a shared software platform, collects all of the data in the same
job file.

JET-LUBE, INC.

ECF THREAD COMPOUND TECHNOLOGY

Jet-Lube, Inc.’s patented ECF technology was developed to
comply with the stringent North Sea environmental guidelines
for offshore chemicals while maintaining the required
performance standards. Jet-Lube’s SEAL-GUARD™ ECF thread
compound for premium casing
and tubing connections and
NCS-30™ ECF thread compound
for drill string connections
meet Norway’'s “Yellow”
standards and the United
Kingdom's “E” classification.
The classifications are a result
of the OSPAR Commission’s
Harmonized Offshore Chemical Notification Format (HOCNF),
whose directives require pipe compounds to be biodegradable,
bioaccumulation-potential-free, and nontoxic. These are the
most stringent thread compound requirements to date and
required a total reformulation of the pipe compounds to meet
both the performance and environmental requirements.
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pH (9-10%). Cma3ka SEAL-GUARD™ ECF ¢ dpuKLMOHHbIMM
xapaKTepucTukamu, 6an3KUMK K MoaMGULMPOBaHHOW CMaske
API, 6bina cneunanbHo paspaboTaHa AN MCNONb30BAHUA B
COEAVHEHUAX [ieTaneil U3 BbICOKOMPOYHbIX MaTepuanos. CMaska
NCS-30™ ECF 6bina co3paHa Ans MCNonb3oBaHUs B NOBOPOTHbIX
COEeMHEHUAX C YNOPHBIM 3anJe4YMKOM, BbICOKOMOMEHTHbIX
COeAMHEHUAX U ANs AeTaNeid U3 CNaBOB C BbICOKUM COfepIKaHNeM
XpOMa U HUKENs.

SECURE DRILLING

CUCTEMA SECURE
DRILLING™

Secure Drilling™ - cuctema
¢ o6patHOi cBA3blO, KOTOpas
aHanM3npyeT NoJlyyaemble B
npouecce 6ypeHus faHHble
ANs NPefOTBPALEHUS PE3KOro
NOBbLIWEHUA AN NOHUKEHUSA
AaBNEHUs, U aBTOMATUYeCKM
yNpaBnseT NpoTUBOAAB/IEHUEM
Ha NOBEPXHOCTU [/ KOHTPOASA
NPUTOKOB UK 0TTOKOB. CucTema
NO3BONAET YAEPKMBATb MAKCUMaNbHO HU3KME 00beMbl —
MWUKPOMPUTOKU UM MUKPOOTTOKW. OHA CMpPOEKTUPOBaHA TaKuUM
06pa3oM, YTO MOXKeT ObiTb C MUHUMANbHBIMK 3aTpaTaMu Ha
nepeocHalleH1e BCTPOEHA B UCMOMb3YIOLLEECH Ha CETrOAHALIHUIA
AeHb 060pynoBaHue Ans yNpaBneHWs AaBNeHWEM M NPOLECcCoM
OypeHus.

Ecnu onuceiBath cuctemy Secure Drilling B Heckonbkux
CNI0Bax, TO ClefyeT CKasaTb, YTO OHA NO3BOASET GYPUNbILUKY
«BUAETb» HA 3KpaHe U3MEHEHWs U OTKIOHEHUs OT OXULAEMbIX
3HaYeHUN CKOPOCTM NOTOKA W [ABNEHUA B PEXMME PEANbHOMO

BpeMeHU. bypuibLLMK MOXKET N0/Ib30BaTLCA JAHHON TEXHONOTHEN
LN MHTEPNpEeTaLMM 3TUX [AHHbIX U 3 (DEKTUBHOTO KOHTPOAS
Haf CUTyauueil C NOMOLWbIO YNPaBASEMOr0 KOMMbIOTEPOM
060pynoBaHUsA, KOTOPOE KOHTPOJIMPYET PEXUM TEUYEHUS
NoTOKa M perynupyert ero B COOTBETCTBUU C U3MEHUBILUMUCS
ycnoeuamu B 3ab6oe unu Ha nosepxHoctu. Cuctema Secure
Drilling ckoHCTpyMpoBaHa Takum 06pa3oM, YTo NO3BONSAET OYPUTHL
CKBAXMHY C NOJOXUTENbHBIM AuUddepeHLManbHbIM AaBneHneM,
C NOYTU CcOanaHCUMpoBaHHbIM AudhepeHLManbHbIM faBneHnem,
C OTpUuaTENbHBLIM AUddepeHyManbHbIM aaBneHnemM. 31o faér
BO3MOXHOCTb ONTUMU3MPOBATL BypeHue N106Oro yyacTka
CKBAXWHbI B 3aBUCUMOCTU OT YCNOBUIA B KAKLOM KOHKPETHOM
cyvae.

Both ECF compounds are entirely nonmetallic, yet provide
excellent protection against seizing and galling. They are
temperature rated for applications -65°F (-54°C) to 500°F
(260°C) and their nonconductive formulas are ideal for high-pH
mud (9-10%) applications. SEAL-GUARD™ ECF, with frictional
properties similar to API Modified, has been specifically
formulated for use on premium connections. NCS-30™ ECF was
formulated for use on rotary shouldered connections, high-

torque, and high-chrome
or nickel alloys.

SECURE
DRILLING

THE SECURE
DRILLING™
SYSTEM

The Secure Drilling™
System is a closed-loop
system which analyzes
available drilling data
to detect kicks or losses,
and automatically manages backpressure at the surface to
control influxes or losses. The System allows the volumes to
be kept as small as possible — a micro-influx or micro-outflux.
The System is designed to incorporate existing drilling and
pressure control equipment with minimal upgrades and equip-
ment additions.

In its most basic form, the Secure Drilling System allows
the Driller to “see” on screen real-time changes in, and de-
viations from, expected behavior in flow and pressures. The
Driller can use the technology to interpret these changes and
effect control on the situation through computer-controlled
equipment that makes adjustments in the flow regime in
response to the changes in downhole or surface conditions.
The Secure Drilling System specifically allows the well to
be drilling overbalanced, near balanced or underbalanced,
enabling each section of the well to be optimized based on
specific downhole conditions.

SNOILVAONNI/MNTIVEOHHM
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KOJITIOBUHIOBbIE
TEXHOJIOIN'Mn

CMPABOYHO-MH®OPMALIMIOHHBIV
KATANOI HIM “UPKT”

COILED TUBING
TECHNOLOGIES

REFERENCE AND INFORMATIONAL
CATALOGUE OF NP CTTDC

BYPOBbIE PABOTbI

MposeaeHwe 6ypoBbix paboT C UCMOJIb30BaHWEM KONTIOOUHIOBOM TPYObI
NO3BOJSET BbINOJHATL NPOLECC B PEXUME Aenpeccuu, Npu KOTOpoM
AaB/ieHre OypoBOro pacTBopa Ha 3a60e CKBAXMHbI MEHbLIE NAACTOBOTO
gaenenus. NMogoGHbIA pexum no3BoNseT MHTEHCU(ULMPOBATL NpoLEeCe
paspylieHns MOPOAbI, CHKAET BEPOATHOCTL NOMIOWEHNs GypoBoro
pacTBOPA, UCKNIOYAET KaibMaTaLuio Mop BCKPbIBAEMOTO NPOAYKTUBHOIO
nnacra.

N3meHeHne dyHKLMI BYpOBOro pacTBopa NO3BOASET OTKA3aTbCs OT
MCNO/b30BAHUA KNACCUUYECKUX MMHUCTBIX PACTBOPOB M MCMONb30BaTh
pacTBOpbI Ha YIEBOLOPOLHON OCHOBE.

KonTioGuHroBble OypoBble YCTAHOBKM CYLLECTBEHHO KOMNAKTHEI
TPAAMLMOHHBIX.

KoMnnekc BHYTPUCKBaXMHHOTO 060pyaoBaHUs BKAtoYaeT
NOpPOAOPa3pyLLIAIOWMIA UHCTPYMEHT, 3a00iHbIN ABUTaTEb, yIPaBASAEMbIi
OTKNOHUTENb, KOMMIEKC NPUOBOPOB 15 U3MepeHUs pacxopa GypoBoro
pacTBopa, 0CEBOro YCUIUsA Ha AO/OTE, YACTOThl BPALLEHUS [ONOTA,
CUCTEMY OpUEHTALMM, KOMMEKT KApOTaXXHOro 060pya0BaHus, cucTemy
nepenayn MHHOpPMaLMM Ha MOBEPXHOCTb, PA3beaUHUTESNb U HEMArHUTHbIE
NepeBOLHUKM.

06b14HO 1St BYpOBbLIX PabOT UCMONbL3YIOTCA KONTIOOUHIOBbIE TPYObI
€ ycnoBHbeIM guametpoM 60, 73 n 89 MM, OCHOBHbIM OrpaHuYeHUeM
AvameTpa Tpy6 ABnseTcs pasmep b6apabaHa fns UX TPAHCNOPTUPOBKM.

Cxema uMpKynauum 6ypoBOro pacTeopa, B 06LlieM, COOTBETCTBYET
TPAAMLMOHHOM - U3 NONOCTU CKBAXWHBI NOCPEACTBOM YNNOTHUTENSA
KONTIo6UHTOBOI Tpy6bl GYpPOBOI pacTBOp HanpasaseTcs yepes
APOCCENbHOE YCTPOMCTBO, HA KOTOPOM cpabarbiBaeTcs U3GbITOYHOE
[aB/IEHME, UMEIOLLEECs HA YCTbE CKBAXMHDI.

CvcTema NPUroTOBAEHNSA M OYUCTKM BYPOBOrO pacTBopa BKIKOYAET B
cebs rasoBbiil cenaparop, BUOPOCUTO, TMAPOLMKIOHDI, UNOOTAENUTENb

1 LeHTpUudyry.

BYPEHUE BOKOBbIX CTBOJIOB U FTOPU3OHTAJIbHbIX
YYACTKOB CKBAXXUH

MpumeneHue

BypeHue OOKOBbIX CTBOIOB C HAKNOHHBIM WM FOPU3OHTANbHbIM
npodunem BEINOMHAETCA B y)Ke UMetoLLeiics BEPTUKANBHON CKBaXUHe
yepes npefBapuUTENbHO NMPOPE3aHHOe OKHO B 3KCMJyaTalMOHHOM
KOJIOHHe.

Mocne npopesku 6OKOBOTO OKHA (UM HECKONBKUX OKOH) GypunbHast

_@‘Mi ﬂ"&

¥
ey

<

ﬁ

DRILLING OPERATIONS

Coiled tubing drilling will provide for underbalances
mode activities with bottom-hole mud pressure lower
than formation pressure. Such mode intensifies rock
breaking, reduces the likelihood of mud-loss and
excludes colmatation of the pores of the productive
formation while drilling.

Due to variation of mud functions traditional clay
solutions can be replaced by hydrocarbon solutions.

Coiled tubing drilling units are more consolidated
than traditional ones.

Downhole equipment assembly includes a rock
breaking tool, downhole motor, operated diverter,
instruments for measuring mud discharge, bit axial
pressure and speed, position reference system, log
equipment assembly, surface communication system,
disconnector and non-magnetic subs.

Coiled tubes with the passage diameter of 60, 73
and 89mm are generally used in drilling. The tube
diameter is mainly limited by the size of the trans-
port reel.

Drilling mud circulation scheme generally cor-
responds to the traditional one. Coiled tube packer
drives mud from the borehole cavity to throttling
device, which receives excess pressure of the well
collar.

Drilling mud mixing and cleaning system includes a
gas separator, screen shaker, hydrocyclones, desilter
and a centrifuge.

SIDETRACK AND HORISONTAL DRILLING

Application

Drilling sidetracks with slant or horizontal profile
is performed in a straight well through a window cut
in the housing pipe.

After the side window (or windows) is made, the
drill tube is pulled out and a flow column is lowered
into the well. After drilling the column is used for
well operation.
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TpyGa U3BNEKAETCS U B CKBAKMHY CMYCKAETCA KONOHHA TUGTOBLIX TPY6.
I1a KONIOHHA MO OKOHYaHUKM BYPEHUs UCNONb3YETCA ANs IKCMNyaTaLuu
CKBAXMHBI.

B npouecce bypeHus KonTobuHroeas Tpyba cnyckaeTtcs yepes
nudToyio KonoHHy. CoBMecTUMOCTL GypoBOro pacTsopa C niacToBoil
KUAKOCTbIO U GypeHue B PeXuMe AEnpecuun UCKNIOYAET KanbMaTaLmio
nop NPOAYKTUBHOIO MiacTa 1 Mo3BOJAET NEPUOANYECKM UCCNENO0BATh
CKBaXWHy Ha NpuTOK. Mocne GypeHus 0TBOAA 3a4aHHO [IMHbI B CKBAXKUHY
onyckaeTcs nephopupoBaHHas IKCNNyaTaLMOHHas KONOHHa.

OrpaHuyeHHas rUApaBAUYECKUM CONPOTUBNEHUEM KONTIOOUHIOBOIA
TPY6bI 1 €€ NPOYHOCTBIO MAKCUMaNbHas Nofaya GypoBoro pacTBopa MOXET
NPUBECTU K CHIKEHMIO 3P HEKTUBHOCTU BbIHOCA YACTUL, BbIOYpEHHOM
nopoasbl BOCXOAALMM NOTOKOM XKUAKOCTU. OCOBGEHHO aKTyanbHOM
AaHHas npobsiemMa CTaHOBMTCA NPK BYPEHNUN rOPU3OHTASIbHBIX YYACTKOB
CKBaXMHBI. [0 NpeOfONEHU: 3TOT0 NPUMEHSIIOTCS PasfinyHble Jo6aBKM
B 6YpOBOI1 PacTBOP WM UCMOJIb30BAHME MEH.

Mo oKoHYaHNM NpoLecca bypeHus HAYMHAETCA IKCNITYaATaLMA CKBAKUHbI
6e3 NpoBeAeHUS KaKUX-11MG0 MEPONPUSTUA NO BbI30BY NPUTOKA.

06opyaoBaHue U MaTepuanbi:
® KoNTIOMHIOBasA BypoBas YCTAHOBKA;
® NpoTUBOBLIOPOCOBOE 06OPYROBaHME;
perynupyemslit WTyLep ¢ MaHUDObAOM;

CMCTEMA NPUrOTOBEHUS U OYUCTKM GYPOBOTO PacTBOPa;

KOMNAEKT 3a60iHOr0 060pya0BaHMA, BKAKOYAOWMIA CUCTEMY
OPUEHTALMM, YNPABAAEMbII OTKIIOHUTENb, CKBAKMHHBIE PACXOAOMEPSI
KUAKOCTH, U3MEPUTENN YCUIUA HA AONOTE U T.M;

a30THbIif arperat (Ui reHepaTop HelTpanbHOro rasa);

HaCcOCHas YCTaHOBKa;

CUNOBON NpUBOS;

cuctema ynpasneHus 060pysoBaHMEM W KOHTPOJs mpolecca
OypeHus;

® 6ypOBOIi pacTeop;

® WMHrUOUTOP KOpPO3uK (HeobXoAMMO f06aBMTL B BYPOBOIH pacTBOp Npu

HaNM4YMM CEpOBOAOPOAA;
® eHHble XUAKOCTHbIE cUcTeMb! (aNbTepPHATUBHO a30Ty).

BYPEHVE HOBbIX CTBOJ10B

OnucaHue TexHONIOTUM

[ins 6ypeHns HOBbIX, NPEUMYLLECTBEHHO BEPTUKANbHbIX, CKBAXKWH
MCNONb3YIOTCA KONTIOOUHOBbIE YCTAHOBKM. [INA YBEIUYEHUA HArpy3KM
Ha [0N10TO U 06eCneyeHns YCToNYMBOCTU KONTIOOUHIOBOW Tpy6bI,
OHa CHAbXAeTCs TAXENbIM HU30M U3 YTAKENEHHbIX OypUabHbIX TPYO.
AHANOrMyYHbIA NpUeM Ucnonb3yetcs npu GypeHnn C UCMOb30BaHMEM
TPAANLMOHHBIX GYPOBBIX YCTAHOBOK, O[HAKO 3aMeHa OCHOBHOIA YacTy
KOJIOHHbI BYpUNbHbIX Tpy6 Ha KoNTIOGMHIOBYIO TPYOY No3BONAET:
® VICK/II0YMTb BCE ONepaLyy, CBA3aHHbIE C HApaLLMBaHWUEM KOIOHHBI;
® BecTU OypeHue B pexxume fienpeccuu.

B pesynbrare CTaHOBUTCS BO3MOXHbIM:
® yBEINYUTL CKOPOCTb NPOBOAKM CKBAXKMHBI;
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At the time of drilling the coiled tube is lowered
through the oil string. The compatibility of the mud
with the formation fluid in underbalanced mode
excludes colmatation of the pores of the productive
formation and allows reqular influx tests. After the
exit of the given length is drilled, a perforated liner
is lowered into the well. Limited by flow resistance
of the coiled tube and its endurance, the maximal
mud delivery may impact the capacity of rock cut-
tings discharge by rising fluid current. The problem
is especially relevant for horizontal drilling. Various
supplements and foams are added in the drilling mud
to meet the challenge.

No swabbing activities intermediate drilling and
well operation.

Equipment and materials
¢ coiled tubing drilling unit;
¢ blowout equipment;
¢ adjustable bean with manifold;
¢ drilling mud mixing and cleaning system;
® bottom equipment, including position reference

system, operated deflecting device, downhole

flowmeters, bit pressure gages and so on;

¢ nitrogen unit (or indifferent gas generator);

e hydraulic pump;

e power drive;

e equipment and drilling control system;

e drilling mud;

e corrosion inhibitor (added in drilling mud, when
the hydrogen disulfide is present)

e foam fluid systems (alternative to nitrogen).

DRILLING NEW BOREHOLES
Technical specification
Coiled tubing units are used to drill new (mainly verti-
cal) boreholes. In order to provide the pressure on the
bit and make the coiled tube more endurable its bottom
is made heavy with the help of drill collars. A similar
method is used in traditional drilling. Yet the use of coiled
tubes instead of the main part of drill-rod string allows:
e excluding all tube connection operations;
e underbalanced drilling.
As a result it is possible to:
e increase the speed of hole making;
e curb the time of deployment and closure of drilling
system;
e cut the working hours and personnel;
¢ enhance drilling security;
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® COKpaTWTb BpeMA pa3BepTbiBaHWUA W CBEPTLIBAHWA KOMMIeKca ana
OypeHus;

® COKpaTUTb TPYAOEMKOCTb GYpPOBLIX PAGOT M YNCIIEHHOCTb NEPCOHANA;

® NoBbICUTb GE30MACHOCTb BeAeHUs paboT;

® CylEeCTBEHHO YNYYLLIUTL 3KONOTUYECKME NOKA3aTeNM npoLiecca bypeHus,
MOMHOCTBIO UCKMIOYMB Pa3nnB HedTU, XMMUYECKUX PEareHToB U Apyrue
BUAbI 3arPA3HEHNA OKPYXKAIOLLEN CPeabl;

® COKpaTUTb Mioliafib NOBEPXHOCTH, 3aHUMaeMoi GypoBoit
JCTaHOBKOM;

® COKpaTUTb 0blee BpeMs 0OYCTPOMCTBA CKBAMMHbBI U YCKOPUTD
ee BBEfIeHME B IKCNyaTaumio.

HA3EMHBIE TPYBOMNPOBOAbI

MpumeneHue

KonTiobuHroBas Tpy6a MCNosb3yetcs B KAYecTBe BbIKUGHbIX UHUIA
CKBaWH, TpybONPOBOLOB ANs BOAb! 1 T.1.

Ins Tpy6bonpoeogoe Gonbliero AMameTpa M3-3a CNOXKHOCTU
TPAHCNOPTUPOBKMU KpynHorabapuTHoro 6apabaHa ucnonb3yercs
MeTo[ WU3roTOBNEHUs KOATIOOUHIOBOI TPyObLl NyTEM CBApKU ee U3
MepHbIX Tpy6 anuHoi no 10 - 12 M ¢ nocneaywolleil HAMOTKON Ha
KpynHorabapuTHblii 6apabaH. Mo npuunHe Gonblmx rabaputos Takue
GapabaHbl TPAHCNOPTUPYIOTCA, KaK MPaBWiIO, BOAHbIM TPAHCMOPTOM, a
TPY6ONPOBOAbI MPOKAAIBAIOTCA C CYAOB.

[ns npoknagku TpyGONpPOBOAOB MUCMO/b3YETCA HECKONbKO BU0B
MOpPCKUX CynoB. [lns MENKOBOAHbIX YYaCTKOB UCNONb3YIOTCA Gapiy,
obopypoBaHHble 6apabaHaMu C BEPTUKANbHON OCbi0 BpalieHUs.
Yknapgky Tpybonpoeofoe guametpom 102 - 152 MM npou3BOAAT,
MUCMONb3Ys TPAHCMOPTHBIE CYAa, NPefHa3HaYeHHble A1 JOCTaBKU TPY6
1 TEXHOMOTUYECKUX XMUAKOCTEN K BypoBbIM naardopmam. [ins yknanku
Tpy6onpoBoaoB AuametpoM 152 - 406 MM - Gosiee KpynHble cyaa TMna
«Apache».

OnucaHue TexHOI0rUM

Mpouecc konTIOMHIOBO NPOKAAKM TPYOGONPOBOAOB CPeHEro AuameTpa
13 CMOTaHHOM TPYOGbI, U3rOTOBIEHHO METOAOM MOC/IE[0BATEbHOM CBAPKM
TPY6 MEpPHOIA [/IMHbI, BKIOYAET Clefyiolme 3Tanbl:
® TexXHOJIOrn4Yeckuit npouecc cGOpPKM U CBAPKM CEKUMA U CMOTKM

KONTIOOMHTOBOI TPYObI HA MPOMEXYTOUHbIH BapabaH;
® nepeMoTKa KoNTiobUHIOBO# Tpybbl HA BapabaH cyaHa;
® yKnaaka TpybonpoBoaa Ao 1306arbl «0 M» C MOPCKOTO KONTIOBUHIOBOIO

YKNa[uuKa;
® yKnaaka TpybonpoBoaa C ABUKYLLEroCs MOPCKOrO KOATIOGUHIOBOTO

yKnaguuka.

MpeumywecTsa KoNTOUHIOBOrO TpyOONPOBOAA MO CPABHEHMUIO

€ 06bIYHBIM CNOCOGOM YKNaAKK:
® BLICOKOE KAauyeCTBO BbINONHEHUS CBAPOYHbIX paboT u Gobluas

NPOM3BOAUTENLHOCTB;
® (osee BbICOKAs CKOPOCTb BbINOJIHEHUs paboT;
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¢ improve environmental performance by completely
excluding spill of oil, chemicals and other pollut-
ing activities;

e cut the square occupied by the drilling unit;

e cut the total time of setting up the wellhead and
putting it into operation.

GROUND-SURFACE PIPELINES

Application

Coiled tubes are used as flow lines of the wells,
water pipelines and so on.

Large drums necessary for big pipelines are bulky
in transportation. That is why the coiled tube is
welded from separate tubes of 10-12 meters long and
then spooled on the drum. Because of their large
size such drums are usually transported by sea and
the pipelines are laid from the vessels.

Several types of vessels are used for laying pipe-
lines. Barges with vertical-shaft drums are used in
shallow waters. Pipelines with the diameter of 102
- 152mm are laid from transport vessels meant for
supplying tubes and process liquids to drilling rigs.
Large vessels like Apache are used to lay pipelines
with the diameter of 154-406 mm.

Technological specification

Coiled tubing laying of medium pipelines welded

from separate measured includes the following

stages:
¢ assembling and welding tube sections with further
reeling of the coiled tube on intermediate drum;
¢ respooling of the coiled tube on the vessel drum;
® pipeline laying till the isobath of Om from a vessel
coiled tube racker;
¢ pipeline laying from a moving vessel coiled tube
racker.

Advantages of a coiled tubing pipeline as compared

to the traditional pipeline:
¢ high productivity and welding quality;

e high execution speed;

e cost reduction. In the Arctic seas high pipeline
laying speed provides for more effective use of
the summer short ice-free season.
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® CoKpalleHue 3aTpar. B apKTMYeCKMX MOPSX BLICOKAA CKOPOCTb
NpOKNaaKn no3sonser 6onee S3PHEKTUBHO UCNONL30BATL KOPOTKMUIA
NeTHUi1 Ge3nenoBbIi NEpUOA.

OBCJ1IYXXUBAHUE HASEMHbIX TPYBOMNMPOBO40B

MpumeHeHue

[laHHas TexHoNorus OTHOCUTCA K OBCNYXMBAHUIO HA3EMHBIX
Tpy6ONpoBOAOB BOAOBOJOB CUCTEMbI MOAJAEPKAHWUA NNACTOBOMO
AaBneHus. B cnyyae anutensHoro o6ectounMBaHus UaM aBapuu Ha
HaCOCHO CTaHLMM BO3HMKAET ONACcHOCTb 3aMOpaXMBaHus Tpybonpososa,
nofarlero Boay K CKBaXuHaM. B nofobHbIx cnyyasx npuxogurcs
pacKanblBarb TPAHLUEIO C YNOXKEHHOI TPYBOI U NPOrpeBaTb ee CHApYHKK.
I10 AnuTenbHas, TPYAOEMKAN U [OPOras onepaums.

N3BeCTHbI Cly4aun yCnewHoro MCNoib30BaHUs KONTIOOUHIOBbIX
JCTaHOBOK ANA pacTensieHust BOLOBOLOB. B 3ToM cydyae ycTaHoBKa
KOMMEKTYETCA OTKJIOHUTENEM KONTIOOMHTOBOW TpyObl, MO3BONSAOLMUM
BbINYCKATh €€ B OPU3OHTAIbHOM HanpaeneHuu, a Tpy6a Bofoeoaa
npeaBapuUTeNbHO CHabXaeTcs WTyLepamu ¢ 3agsukkamu. LTyueps
BBApPMBAIOTCA MO KacaTelbHOW K Tpybe BOJOBOAA C MHTepBanoM 2-3
KM, [JIMHa UHTEPBANOB NPUHMMAETCA PaBHON AnHE paboyero yyacTka
KonTIo6MHIOBO TpyObI. B KpaitHeM ciyyae, Npu 3amopaxuBaHum TpyObl
BOZI0BO/A WTYLIEp MOXET ObiTb BBAPEH U NEpPef HayanoM BbINONHEHUs
onepauuu.

06opynoBaHue n MaTepuansi:
® KO/TIOOMHIOBas yCTaHOBKa (KONTIOOMHIoBas Tpyba cHabxeHa Ha KoHLie

06paTHbIM KIanaHoM U MPOMbIBOYHON HacaaKoM);
® HACOCHbI arperar;
® eMKOCTW [/15l TEXHONOTMYECKOI KMAKOCTU:
® HarpesaTe/ibHas YCTaHOBKA;
® TeXHOJIOrMYECKas XUAKOCTb (PacTBOP COMM HAa OCHOBE TEXHUYECKON

BOAbI).

OnucaHue TexHonOrMM

B cnyyae 3amep3aHus BOJOBOAA 3aKPbIBAKOTCA BXOAHAA U BbIXOAHASA
MarucTpasbHble 3afiBUXKKH, NOCE YEro NoCNef0BaTENbHO B €10 KaXabli
y4aCTOK BBOAUTCA KONTIOOUHTOBas Tpyba W 3akaumMBaeTcs ropsayuii
coneBoi pacteop. TexHonorvs yaaneHus negsHon npobku B BOZOBOAE
COOTBETCTBYET TEXHONOMMMW YAANEHUs TMAPATHBIX MU NapatdmUHOBbIX
npo6ok B CKBaxuHax. Mocne pacTenneHus y4yacToK 3anosiHAeTcs
He3aMep3aloLLelt KMAKOCTbIO, @ arperar nepeMeLLaeTcs K creayiolemy
WTYLIEPY M BLINOJTHSAETCA NOC/EL0BATENbHOE PAacTEN/IEHUE BCEX OCTASIbHBIX
y4acTKoB Tpy6onpoBoaa.

Ecnn 06pabartbiBaemblii NACT CIOXEH KapboHATHBIMW NOpoaamMu,
B KauecTBe TEXHONOrMYECKON KUAKOCTU pa3pbiBa MOXKeT BbiTh
MCNoMb30BaH 3aryleHHbI pacTBOp CONAHOM KUCAOTbI. [pu 3ToM Bpemst
BbIIEPKKM 151 06ECTIeYeHNs NPOBEAEHUA PEAKLMM YBENUYMBAETCS.
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GROUND-SURFACE PIPELINE
MAINTENANCE

Application

The technology describes service of the ground-
surface pipelines and water pipes of the reservoir
pressure maintenance system. In case of a long
power failure or an accident at the pump station
there is a danger that the pipeline supplying water
to the wells may freeze. In such cases it is necessary
to dig out the trench and warm the pipe from out-
side. Thisisalong, labor-consuming and expensive
operation.

In some cases coiled tubing units were success-
fully used for thawing water pipes. In this case the
unit is equipped with a coiled tube diverter, which
can fix the tube in a horizontal position. The water
pipe is provisionally equipped with a bean and a
gate valve. The beans are welded at a tangent to
the water pipe at 2-3 km interval. The length of an
interval should be equal to the working section of
the coiled tube. In case the water pipe gets frozen,
the bean can be welded before the operation.
Equipment and materials:

e coiled tubing unit (there is a float coupling and

a nozzle at the end of the coiled tube);
® pumping unit;

e capacities for the process liquid:

e heater;

e process liquid (salt brine on the basis of service
water).

Technological specification

When the water pipeline freezes, the inlet and
outlet mainline block valves are closed. After that
a hot salt solution is pumped into each section
with the help of a coiled tube. Ice plug removing
technology for the water pipes corresponds to the
method of removing hydrate and paraffin plugs in
the wells. After heating the section is filled with
a non-freezable fluid and the unit is moved to the
next bean. In such a way each section of the pipeline
is heated one by one.

In case the treatable bench is composed of car-
bonate rocks, thickened hydrogen chloride solution
can be used as a breakdown agent. In this case the
reaction needs a longer soak period.
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THK-BP 3AKJTKOYNJTA C HALLIBURTON
KOHTPAKT HA CEPBNCHOE OBCJTYXXMBAHUE
HA 100 MWJIJIMOHOB USD

KomnaHus Halliburton o6bsaBuna, yto ee nogpasgeneque Energy
Services Group nony4nso noapsz Ha BbINONHEHUE CMIEKTPA CEPBUCHbIX
YCIyr no o6cnyxuBaHMIO CKBaXUH KomnaHum THK-BP B TiomeHcKoi
o6nactu. CymMa KOHTpaKTa oLeHUBaeTCcs npuMepHo B 100 MUIMOHOB
[ONNapOB 3a TpU Frofia C BO3MOXHOCTbIO TPEXPA30BOr0 NPOAJeHUsA Ha
CPOK B 04VH rofi. B pamkax KOHTpaKTa OyLeT ocyLiecTBAATLCA NOCTaBKa
GYpoBLIX PacTBOPOB, YCAYr No o6paboTKe U XpaHEHUID OTXOLOB,
OypOoBbIX [LONOT, LEMEHTUPOBAHUE U KapoTaXHble paboTsl B npoLecce
OypeHuns npu pa3paboTKe MECTOPOXAEHMUSA YBAT, PacroNIOKEHHOTO B
600-800 km oT ropoga TioMeHb.

«Halliburton npepocTtaBnseT WMPOKUI CNEKTP yCcnyr no
obcnyxuBaHuio mectopoxaeHuii THK-BP B TeueHun psaga net, u bl
rOpPAMMCS TeM, YTO BCE OHM HAXOAATCA Ha BbICOKOM YPOBHE M0 KauyecTBy
NpeAoCTaBASEMOro CEPBUCA, YPOBHIO TEXHONOTMYECKUX PeLIeHWit U
6e3ynpeyHoil opraHU3aLnUmu oxpaHbl TPyAa U OKpyKatolei cpeasl.
MoHuMaHue noTpeGHOCTEN 3aKa3uMKa, KOOPLUHUPOBAHUE paboT C
WHXXEHEPHbIM NEPCOHANOM KOMMNAHUW-NOTPEOUTENS U NOCTOAHHBI
nouck 6onee ahheKTUBHbLIX CNOCOOOB COTPYAHMYECTBA MO3BOAUAY
HaM MaKCcUManbHO NpMOAN3UTL NpeanaraemMble TeXHUYECKUE pelleHns
K TpeboBaHUAM KIMeHTa U 06ecneynTb YpoBeHb NpPEeLOCTaBiEHMS
VCAYr, [OCTATOYHbIA ANS BbINONHEHUA W NEpEeBbINOAHEHUSA [AENO0BbIX
3afay, KoTopble cTaBUT nepep coboit komnaHus THK-BP», - otmeTnn
CaiimoH TapHTOH, BULLe-NPe3nAEeHT POCCUNCKOTO unmana KoMnaHum
Halliburton.

BbinosHeHWe 0roBopeHHbIX B KOHTpakTe paboT no3sonuT Halliburton
Brepable B Poccumn npefcTaBuTh psif TEXHONOMMYECKUX U CEPBUCHBIX
pelweHuit ¢ ucnonb3oBaHuem 060pyfoBaHMA, paspaboTaHHOrO
KoMmnaHuen. B yactHocTu, [lenapTaMeHT no BypeHuIo U U3YYeHUIo
thopmauuit NnpefcTaBUT NOBOPOTHYIO cuctemy EZ-Pilot™, kotopas
obecneynBaeT TOYHOE yNpaBNeHMe NPOLECCOM HANpPaBAEHHOTO
OGypeHuUs NpU NOCTOAHHOM BpaWeHUU GYPUILHON KONMOHHbI W
Bpawatwwmecs KoHycHble gonota Energy Balanced®, koTopesie
061afaloT yAyYLWEHHON NPOU3BOANTENBHOCTBIO U CPOKOM CIyKObI
npwu 6onee HU3KOM ypoBHe BUOpaLuu; [enapTaMeHT N0 XMUAKOCTHbIM
cucTemam nopkatouut ceoto cuctemy Baroid Surface Solutions™,
KOTOpasi BK/It0YaeT B cebs ynpasieHUe WNaMoM, CETKU BUOPALIMOHHOTO
CuTa AN NPoCenBaHus BO3BpallaemMoro 6ypoBoro pacTopa, 06paboTky
1 XpaHeHUe OTXOL0B.

MoCKosbKY MECTOPOXAEHME PACTIONOKEHO B PETUOHE, TPEDYIOLWEM
NOBbILWEHHOTO BHUMAHUSA K BONPOCAM 3KOJ0rN4YecKoit 6e3onacHocTy,
nnaHbel no paspabotke mectopoxpaeHus THK-BP BkawoyaiT B
ce6s CTPOUTENbCTBO CKBAXUH YNYYWEHHON KOHCTPYKLMUM, YTO
TpebyeT NOAXOA], TEXHONOTMYECKU NPUHLUMNNANBLHO OTAUYHOMO OT
MPUMEHSEMOTO0 Ha AaHHbI MOMEHT NpU pa3paboTKe MECTOPOXAEH U
B 3anagHoit Cnbupu. MonoXuUTENbHBIMU pe3yabTaTaMi 3TOro CTaHyT
MUHUMU3ALNS BO3AENCTBMA HA OKPYXKaIOLWYI0 CPefy U CHUXeHue
BbIGpOCA MyCOpa, @ TaKKe MOBbLIWEHHBIE Mepbl N0 OXpaHe Tpyaa u
CHUKEHWe KOoNMYecTBa pabounx nolafoK U CKBAXUH.

Hayano npoekTa 3annaHnpoBaHo Ha BTopoi kBapTan 2007 roga ¢

TNK-BP AWARDS HALLIBURTON $100
MILLION MULTI-SERVICES CONT%ACJC:S-I-SIIIX

Halliburton announced that its Energy Services Group has
been awarded a multi-services contract by TNK-BP for work
in the Tyumen region of Russia. Valued at approximately $100
million over three years, with the option for three additional
one-year periods, the contract calls for the provision of drill-
ing fluids, waste management services, cementing, drill bits,
directional drilling and logging-while-drilling services for
the Uvat development, located 600-800 kilometers northeast
of the city of Tyumen.

“Halliburton has been delivering a wide variety of ser-
vices to TNK-BP for a number of years, and we are proud
of our record of excellent service quality, technological
leadership and impeccable health, safety and environmental
performance,” said Simon Turton, Halliburton's country vice
president for the Russian Federation. “Understanding the
customer’s needs, working closely with their engineers and
continually seeking more effective ways to collaborate with
drilling contractors has allowed us to tailor our offerings to
deliver fit-for-purpose solutions and provide the expertise
needed for TNK-BP to meet and exceed its business goals.”

The work will enable multiple Halliburton units to in-
troduce technologies and service offerings that are new to
Russia. The company’s Drilling and Formation Evaluation
Division will provide Sperry Drilling Services' EZ-Pilot™ rotary
steerable system, which provides accurate directional drilling
control while allowing continuous rotation of the drillstring,
and Security DBS Drill Bits” Energy Balanced® roller cone bits,
which promote improved return on production and longer
bit life, and reduce vibration levels; and the Fluid Systems
Division will incorporate Baroid Surface Solutions™ service,
which combines solids control, shale shaker screens and
drilling waste management.

Since the field is located in an environmentally sensitive
area, TNK-BP's development plans include advanced well
designs that require a technological step-change from con-
ventional Western Siberia field development. The resulting
benefits include minimizing the environmental impact and
decreasing waste, as well as reducing personnel risk and the
number of pads and wells.

The project is scheduled to start in the second quarter of
2007, with four drilling rigs operating from three “super-
pads.”

“This multi-year award enables us to make additional
investments as part of our strategic focus on continuing
to build a sustainable business in the Eastern Hemisphere,”
added Ahmed Lotfy, Halliburton's senior vice president for
the Eastern Hemisphere.

Technip-Subsea 7 joint venture awarded contract in New
Zealand
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BBOZLOM B 3KCM/IyaTaLMI0 YeTbipex OYpOBbIX YCTAHOBOK, KOTOPble OyayT
6a3npoBaThCs Ha TPEX «Cynep-naoLagKax».

«3TOT MHOTO/IETHMI KOHTPAKT NOMOXET HaM CAENaTb JONONHUTENbHbIE
MHBECTULMM B paMKax Hallero CTpaTermyeckoro niaHa, HaleneHHoro
Ha NOCTPOEHMEe YCTOWYMBOTO M pa3BuUTOro 6usHeca B BocTouHoM
nonywapuuy», - fobasun Axmep Nlotdu, ctapwnit BuLe-npe3naeHT
komnanuu Halliburton no BoctouHomy nonywaputo.

Cl «TECHNIP-SUBSEA 7» BYAET
OBCNYXNBATb HEDTAHbLIE
MECTOPOXAOEHNA HOBOW 3EJIAHONA

CoBmecTHoe npeanpusatue «Technip-Subsea 7» o6bsBuno 0
3aKJl0YeHUN KOHTpaKTa ¢ komnaHueir «New Zealand Overseas
Petroleum Limited Joint Venture» Ha coBmecTHyto pa3paboTky
MeCTOpOXaeHus B paiioHe Tyu, B 30 Munsx oT nobepexbs TapaHaky,
Hogas 3enaHgus. MybuHa Mops B paiioHe MECTOPOXKAEHNSA COCTABSET
125 meTpos.

KoHTpakT, oueHuBaembln B 30 MUNNMOHOB AONNapoB,
npegycMaTpuBaeT pa3paboTKy MPOEKTa, a TaKkKe U3roTOBNEHMUE,
TPAHCMOPTMPOBKY, YCTAHOBKY W HanafKy obopyaoBaHus:
® 15 KM rubKoro nofBofHOro Tpy6onpoBofaY, ’MOKUX BOAOOTAENSAIOLMX

KOJIOHH? U apOYHbIX CUCTEM KpEenieHus Ans paboTbl HA cpefHel

mybuHe;

® 15 kM rubkux HKT pns rasnudtHoro Tpy6onpoBoaa, TpyOHbIX CEKLMIA,
AVCTAHLMOHHO YNpaBiseMbX HUNNENEIA;

e 15 KM 31€KTpPOrMAPaBANYECKUX KOMOUHUPOBAHHBIX
peareHTonpoBOAOB® M Pa3NNYHbIX AONONHUTENbHbIX AeTaNe.
BrinonHeHue paboT OyaeT OCYLWECTBAATLCA aAMUHUCTPATUBHbIM

M Npon3BOACTBEHHbIM LeHTpom «Technip» B XblocToHe, Texac,

W npepcTaBUTeNnbCTBaMU KomnaHuu B CuHranype u Mepte

(ABcTpanus).

OToenbHbI KOHTPAKT NpesycMaTpuBaeT NPOU3BOACTBO U NOCTABKY
TMOKMUX NOLBOLHBIX TPYO U BOOJOOTAENSAIOIWMUX KONOHH KOMMAHMeN
«Flexi France». 370 ofHO M3 goyepHux npepnpuatuii «Technipy,
pacnonoxeHHoe B Jle-Tpe (PpaHuus).

H[ubkuli no0B8oOHbIlI Mpybonposod — eubkas mpyba, NposoKeHHas
Ha OHe Mops, no komopoli mpaHcnopmupyemcs 0obbigaemas Hegme
(ea3) unu 3akaqusarmcs paboyue azenmsi. Kak npasuno, smo
BHYMPUNPOMbICAOBbIL mpybonposod, coeduHaWUl pa3nuyHbie
no0BodHble cmpykmypsl ¢ Heghmedobbisarnweli naamgopmod unu
cyoHom. [nuHa eubkozo mpybonposoda Moxem COCMABAAMb OM
HeCKO/IbKUX com mempos 00 HECKOJIbKUX KU/IOMempos.

2[UbKas B0000MOeNAIOUAS KONOHHA — OOHA UL HECKOJIbKO 2UBKUX
mpy6, ucnosib3yembix 018 nepekayku 006b18aeM020 Cbipbs CO OHA
MOpSA HA NOBEPXHOCMb U N0Oa4U paboyux U KOHMPOJIbHbLIX A2eHMO8 C
nosepxHOCMU Ha OHO MOpPS.

3 KombuHuposaxHbili peazeHmonposod — nposod, cocmosawul u3
2udpasau4ecKux wWaaHeos. Moxem maxxe 8KAKYAMb 3neKmpuyeckul
Kabesnb u onmuyeckoe BOJIOKHO. Mcnosib3yemcs 08 ynpasieHus
no0BOOHLIMU CMPYKMYPAMU UAU annapamamu oUCmaHyLUuoOHHO20
ynpasneHus ¢ naam@opmsl unU CyoHa.

WHEATHERFORD OTKPbLIBAET NEPBYIO B
POCCUWN BA3Y OJ14 APEHAbI MHCTPYMEHTOB
KOJNTIOBUNHTA

Bo BTOpoO# nonosuHe 2007 roga B HuxHeBapTOBCKe KOMNaHWA
Weatherford oTkpoeT nepsyio 6a3y ans apeHAbl WHCTPYMEHTOB
KonTioOuHra. 3ta 6asa OyneT BecbMa nofiesHa AN pPOCCUNCKUX
KONTIOOMHTOBLIX KOMMaHWIA, KOTOPbIM TPeOyeTCs MCNoJb30BaHue
WHCTPYMEHTOB ANA OYMCTKU 3a60€B CKBAXMH W JJiIS NpoBefeHUs
APYrux TUNOB PEMOHTA B CKBaXMUHe 6€3 npuobpeTeHUs 3TUX
nHcTpymenToB. Komnanus Weatherford Takke cmoxeT npeaocTaButh
BbICOKONPOMECCUOHANbHYIO MHXKEHEPHYIO NOAAEPKKY NPY NPOBEAEHUM
BHYTPUCKBAXMHHbIX paboT.

Technip-Subsea 7 Joint Venture announced that they have
been awarded a contract by New Zealand Overseas Petroleum
Limited for the Tui Area development, located approximately
30 miles off the Taranaki coastline, New Zealand, in a water
depth of 125 meters.

The joint venture contract, valued around US $30 million,
includes the project management, engineering, transporta-
tion, installation and pre-commissioning of approximately:
e 15 kilometers of flexible flowlines?, flexible risers? and

associated mid water arch systems,
¢ 15 kilometers of coiled tubing gaslift pipeline, spoolpieces,

diverless connectors, and
o 15 kilometers of electro hydraulic umbilicals® and various
associated components.

The contract will be executed by the joint venture teams
based in Singapore and Perth (Australia) and Technip’s opera-
tions and engineering center in Houston (Texas).

The flexible flowlines and risers will be fabricated by Flexi
France, one of Technip’s flexible pipe plants located in Le Trait
(France), under a separate supply contract.

! Flexible flowline: a flexible pipe, laid on the seabed, which
allows the transportation of oil/gas production or injection
of fluids. It is generally an infield line, linking underwater
structures to each other or to a fixed or floating production
facility. Its length can vary from a few hundred meters to
several kilometers.

2 Flexible riser: a pipe or assembly of flexible pipes used to
transfer produced fluids from the seabed to surface facilities,
and transfer injection or control fluids from the surface facili-
ties to the seabed.

3 Umbilical: an assembly of hydraulic hoses which can
also include electrical cables or optic fibres, used to control
subsea structures or remotely operated vehicles (ROV) from
a platform or a vessel.

WEATHERFORD WILL OPEN-UP THE
FIRST COILED TUBING TOOL’S RENTAL
WORKSHOP IN RUSSIA

Weatherford will open-up the first Coiled Tubing tool’s
rental workshop for Russia in Nizhnevartovsk in the second
part for 2007. This will be very useful is for the coiled tubing
companies in Russia who need's tools to remove obstruction
or to do other repairs in the well without purchasing the
special tools. Weatherford will also have special engineering
support available to advice on down hole problems.

Inventory available will be special small motors and mills
and impact hammers or other fishing tools and on request
differend packer systems for stimulation or water shut off
applications.

BJ PROCESS AND PIPELINE SERVICES
“‘OIL TECHNOLOGY OVERSEAS”
COMPANY SHOWS

STABLE DEVELOPMENT

Service Company “0Oil Technology Overseas” in 2006 carried
out 3748 well intervention operations for stimulation, capital
repair and lateral well drilling.

In 2006 service company “0Oil Technology Overseas
worked in Western Siberia regions (Langepas, Pokachi, Kog-
alyim, Nefteyugansk, Noyabrsk), Republic of Komi (Usinsk),
Republic of Tatarstan and Povolghski region (filial of “0il
Technology Overseas” in Samara city).

In this regions the operations were done for pumping
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Ins apeHpbl GyneT [OCTYNHO Clefyiolee: cneuuanbHble
ManorabaputHele MOTOpBI, hpe3bl, YAapHble MONOTKU U Jpyrue
NOBUNIbHBIE UHCTPYMEHTBI; Takxke, Mo 3anpocy, byayT LOCTYNHbI
pasNnUyHble NaKepHble CUCTEMbI AAs paboT Mo UHTEHCUUKALMK UK
M30MALMUY 30H BOJONPOABNEHUN.

“OnN TEXHOJ1OOKN OBEPCU3” |
OEMOHCTPUPYET YCTONYUBbIN POCT

B 2006 ropy cepsucHas komnanus 0AQ “Oiin TexHonomxu OBepcus”
nposena 3748 CKBaXMHO-ONepaLmii No NOBbIWEHWIO HedTeoTAAUM
NNacToB, KanuTanbHOMY PEMOHTY CKBAXWUH U BypeHWI0 BTOpPbIX
CTBOJIOB.

B 2006 ropy cepeucHas komnanus OAO “Oitn TexHonogxu Osepcu3
OCYLLECTBAANA CBOK NMPOU3BOACTBEHHYIO [EATENBbHOCTb B PErMOHaX
3anagHoit Cubupu (NaHrenac, Mokauu, Koransim, HedretoraHck,
Hosbpbck), pecnyonuku Komu (YcuHck), pecny6nuku TatapctaH u
Mosonxckom perunoHe (npepcrasutenscteo 0AO “0TO” B r. Camapa).

B 3Tux pernoHax npon3BOACTBEHHbIE OnepaLuu NPOBOAUAUCH MO
HarHeTaTesbHOMY U B06bIBatOLLEMY QOHAY CKBAXKMH C LENbIO NOBbILIEHMS
HedTeoTgauum nnacros (MHM), uHTeHcudbUKaLmm pobbiun HedTv (MOH),
orpaHuyeHus sogonputoka (OBI) n peMOHTHO-U30MALMOHHBIX paboT
(PUP).

CMnamu KOMNaHWMM OKa3blBaJUCh YCIAYrM MO KAanUTaabHOMY
pemoHTy ckBaxuH (KPC) u 6ypenuto BTopbix ctBosios (BBC), a Takxe
BbINOJIHANIMCH TEXHONOTMYECKME ONepaLmm C Lesbio NpefoTBpaLleHus
UX IMKBUAALMUN.

Mo cpaBHeHuio ¢ 2005 rogom o6bembl no nposefeHuto KPC
yBenuuunucb Ha 32% u coctasunu 404 ckBaxuHo-onepaumu, bBC -
yBenuyuanch Ha 20% (81 cks.onep.), MHMN - 15% (3205 cks. onep.).

”

KOMITAHNA «BJ PROCESS AND PIPELINE
SERVICES» SABEPLUWJIA CBOIO MNMEPBYIO
3AKAYKY BOAbI B NMJTACT HA TEPPUTOPUN
ABCTPAJTNU

Komnanus «BJ Process and Pipeline Services Pty Ltd» («BJ PPS»)
00bsABMAA 00 yCMewHoM BbINOJHEHUM KOHTPAKTa O 3aKayke BOLbl B
NAacT Ha TeppuTopun ABCTpPanuK, 3aKNIOYEHHOTO C KoMnaHuen «Roc
0il (WA) Pty. Ltd». Komnanus «Roc Oilvo6parunacs k «BJ PPS» ¢
3anpoCoM Ha NpefocTaBeHne BPEMEHHOMO HACOCHOTO 060PYAOBaHHS,
cucTembl TpybonpoBogoB U pabouei Gpuragbl AN 3aKauyku BOAbI B
cooTBeTcTBUM C TpeboBaHuamu npoekTa «Cliff Head Projecty, nockonbky
CTaLMOHAPHbIE HACOCHl 0KA3aMCh HECMOCOBHBIMU BbINONHUTbL AAHHYIO
3afjayy Ha JOMKHOM YpOBHE MpW BBOAE B 3KCMJyaTaLMi0 Ha3eMHOM
ycraHoBku Dongra.

Cneuunanuctel kKomnaHuu «BJ PPS» nonyuyunu 3aaBKy Ha
npefocTaBieHne HaCOCHOro 060PYLOBaHUS, CTOCOOHOTO OCYLLECTBAATL
3aKayky 20000 6appeneit BoAbl B CyTKM NP HarHeTaTelbHOM AaBeHUM
175 6ap v.4. n Temnepatype Boabl 70 rpaaycos Lienbcus. B pesynbrate
UM OeNCTBUTENbHO yaanoch A06MTbCA CKOpPOCTM 3akauku 20000
Gappeneii B cyTku npu gasneHnu ot 60 go 100 6ap u.4. IT1 nokasarenu
NOAJEPKMUBANUCH HA YKAa3aHHOM YpOBHe Ha NPOTAXeHun Bcero 129-
LHEBHOro nepuopa 6e3 eanHoro cbos.

MopoGHBIX pe3ynbTaToB NOMOr [OOMTLCA CNeuuanbHo
CNPOEKTUPOBAHHBIA U W3rOTOB/IEHHbI KoMnaHuein «BJ PPS»
OPUTMHANbHBIA BbICOKOCKOPOCTHON MHOFOCTYNEHYaTbli HAaCOCHbBIN
arperart C gu3efbHbIM NPUBOAOM MOWHOCTbI0 1800 3chheKTUBHBIX
nowaguHbix cun. «BJ PPS» ynanocb MakcMmanbHO onepaTUBHO
CpearuMpoBaTbh Ha BO3HMKLYIO NOTPebHOCTb Brarofaps MopyabHOM
KOHCTPYKLMM HACOCHbIX arperatos, KOTOpas N03BOAUAA OCYLEeCTBAATL
UX TPAHCMOPTUPOBKY BO3AYLIHbIM TPAHCNOPTOM B CTaHAAPTHbIX 20-
(yTOBbIX KOHTeHepax. Bcero c MomeHTa nonyyeHns 3aKkaza KOMNaHUM
notpe6oBanoch 20 fHeil AN [OCTABKM U NOArOTOBKU 060pyA0BaHMUs K
pabore.

Momumo noppspa Ha 3akauky Bogbl komnaHusa «BJ PPS» takxe
noslyynna 3akas Ha NpefocTaBieHue YCayr no NpoBeAeHNI0 a30THOro

and productive fond of wells for formation stimulation,
production intensification, water shut-off and repair and
isolation.

Company worked for well capital repair and lateral
wells drilling, and also performed works to prevent killing
wells.

In comparison with 2005 volume of the works done in-
creased on 32 percents for wells capital repair operations
and reach the number 404 well intervention operations,
on 20% for lateral wells drilling (81 well intervention
operations), on 15% for formation stimulation (3205 well
intervention operations).

COMPLETES ITS FIRST WATER
INJECTION OPERATION IN AUSTRALIA

BJ Process and Pipeline Services Pty Ltd (BJ PPS) today
announced it has successfully completed a contract to
provide temporary water injection services in Australia for
Roc 0il (WA) Pty Ltd.

Roc 0il called on BJ PPS to provide a temporary pumping
spread and crew to supply the water injection requirements
of the Cliff Head Project when permanent water injection
pumps suffered problems during commissioning of its on-
shore Dongra plant.

BJ PPS was required to provide a pumping spread capable
of pumping 20,000 bbl of water per day (BWPD) with a
discharge pressure of 175barg, as well as feed water of 70
degrees centigrade. In the end, BJ PPS pumped at flows
of up to 20,000 BWPD at discharge pressures ranging from
60barg to 100barg. This rate was maintained continuously
throughout the entire 129-day pumping period without
downtime.

To achieve this, BJ PPS designed and assembled a custom-
ized high-flow multi-stage centrifugal pumping package
driven by 1,800 BHP diesel engines. As the pump skids
are modular in design, BJ PPS was able to respond quickly,
transporting the units via air in standard 20-foot shipping
containers. This meant BJ PPS mobilized the pumping
spread in just 20 days from request.

In addition to the water injection contract, BJ PPS was
also called on to provide nitrogen and leak testing services
during the Dongra plant commissioning. Currently, BJ PPS
is maintaining the temporary water injection pumping
spread on a standby basis while Roc 0Oil carries out critical
testing to prove the reliability of its permanent pumps. The
pumping operation and related services were carried out
by staff from the BJ PPS operations base in Perth, Western
Australia, with specialist equipment provided by the BJ PPS
base in Jebel Ali in the United Arab Emirates.

“Roc Oilis extremely important to us as we fuel expansion
efforts in Australia,” said Lindsay Link, general manager
of BJ PPS. “As always, it is our objective when delivering
water injection services to provide reliable and continuous
service, quickly and efficiently. We will maintain the neces-
sary equipment and personnel in Perth on standby status
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UCMBITAHWUSA U UCNLITAHMA HA TEPMETUYHOCTb, NPOBEAEHUE KOTOPbIX
Heo6X0AMMO B paMKax BBOAA B IKCMJIyaTaLMio ycTaHoBKM «Dongray.

B HacToswee Bpems obopynoBaHue Komnanuu «BJ PPS» pns
BPEMEHHOM 3aKayKu BOLbl OCTAETCA B pe3epBe B COCTOSHUM FOTOBHOCTH,
a komnaHus «Roc Oil» NpoBOAUT UCMBITAHWUA UCNONb3YEMBIX €i0
CTaLMOHAPHBIX HACOCOB Ha NpefesibHbIX PEXMUMaX L1 NOATBEPXKAEHUSA
WX HaBeXHOCTW. PaboTbl MO 3aKauKe W BCe COMYTCTBYIOLME OnepaLuu
BbINOMHANMCL pabounm cocTaBom 6asbl «BJ PPSy», pacnonoxeHHoil B
r. NepkT, 3anagHas ABcTpanus, a 060pyaoBaHME NOCTABAANOCH C 6a3bl,
pacnonoxeHHo# B r. [xe6en Anu, Apabckue Imuparsi.

«Komnanus «Roc Oil» npefcTaBnseT pis Hac 3HaYMTENbHbIN MHTEpEC,
MOCKOMbKY B HACTOALMIA MOMEHT Mbl aKTUBHO MbITAEMCS YKPENUTbCS
Ha aBCTPAJIMINCKOM pPbiHKe,» — 3aaBun JIMHACIN JIMHK, reHepanbHbIi
anpekTop «BJ PPS». — «Bo Bcex ciyyasnx, Koraa Aeno KacaeTcs 3aKayuKu
BO/Ibl, HaMBaXHeN MM TpeboBaHMEM SIBNSETCA CNOCOOHOCTL 06ecneynTs
HaJEXHYI0 1 HenpepbiBHYK paboTy, NpuyeM pearmposatb ObICTPO W
rapaHTUpoBaTb MaKCMManbHylo 3thteKTUBHOCTb. Mbl 0CTaBnsem Bce
Heobxopumoe 06opynoBaHue v nepcoHan B r. MNept B pe3epse, YTOObI
B CJTy4ae BO3HUKHOBEH WS HE0OXOAMMOCTY B MPOAOIKEHN M 3aKAYKM Mbl
MOFIN HEMeANIEHHO NPeA0CTaBUTL UM CBOM YCIYrny», — 06BN OH.

«BJ PPS» siBnsieTcst 04HOM U3 HECKONIbKMUX KOMNAHWI, NOCTaBAAOLMX
BbICOKOCKOPOCTHbIE MHOTOCTYMEHYaTble HACOCHbIe arperathbl, U 3a
nocnefHue 7 neT eto 6bi10 npoBefeHo 10 onepauuit No BpeMeHHOI
3aKauke BoAbl. PaboTbl Nogo6HOr0 pofia 611 BbINOHEHBI KOMNAHUEI
Ha TeppuTOpUM ABCTpanuu BnepBbIe.

CNCTEMA BYPEHNA MHOIOCTBOJIOBbIX
CKBAXWH KOMMNAHNW HALLIBURTON
NOJYHUITA MPEMUIO «3A JOCTVOXXKEHWA B
OBJIACTUN CTPOUTEJIbCTBA NOABOAHbIX
CKBAXWNH»

[lenaptameHT no 6ypeHuto U usydeHuio hopmaLuil KOMNAHUK
Halliburton Bbiurpan npemuto 2007 rofa «3a AOCTUXEHUSA B 06MacTH
CTPOMTENbCTBA NOABOAHBIX CKBAXMHY» 33 pa3paboTaHHyo UM CUCTeMY
MHorocTeosioBoro 6ypenus ReFlexRite®. TexHonorus, peanusyemas
Ha 6a3e cuctembl ReFlexRite sBnseTcs BaxHbIM Warom Brnepeg B
06nacTu yBennyeHus BpeMeHU Jo6bIYM U3 CYLLECTBYIOWNX CKBAXKMH
Ha UCTOLLAKILMUXCA MECTOPOXKAEHUAX C IKOHOMMEl C IKOHOMMe
MatepuasnbHbix cpeacts. Cuctema no3BonsieT NpeBpaTUTb 00bIYHYIO
FOPU30HTA/IbHYIO CKBAXWHY B MHOTOCTBOJIOBYIO, MPU 3TOM MPOAOJIXKAS
L00blYy U3 OPUrMHAJIBHOTO CTBONA.

Cuctema ReFlexRite Ha aHHbI i MOMEHT paboTaeT Ha MECTOPOXAEHNH
Hydro’s Troll West Field 8 Hopeeruu. C nomoLLbio TEXHONOTMM CUCTEMBI
ReFlexRite paboTatowias ropu3oHTaNbHas CKBaXMHa bbina nepefenaHa
B MHOTOCTBOJIOBYIO CKBaXXMHY BriepBble 33 BCE Bpems pa3paboTku
MecTopoxzaeHus. MNocne ycnewHoro npoBefeHns paboT exefHeBHas
Aob6blya yBenuyunach Ha 6onee yem 300 NpPoOLEHTOB U COCTaBMNA
7,550 6ap/cyT. 3a CYET BCKPLITUSA LONOAHUTENbHbIX 5,138 M HOBOMO
KonneKTopa Npu co3AaHnm HOBbIX CTBOJIOB.

«3JTa npemus — faHb yBaxeHua 3PheKTUBHON MHHOBALMOHHOM
paboTe, NpoBOAMMOIA COTPyAHMKamu Komnanuu Halliburton, u mbl
rOpAMMCSA TeM, YTO Halla cucteMa 6ypeHnst MHOrOCTBOIOBbIX CKBaXMH
ReFlexRite npu3HaHa OQHUM U3 AYYWMX UHIKEHEPHBIX PeLleHUi B
OTpac/u rpynnoii aKcnepTosy, - otMeTn Tum MpoberT, cTaplwuit BuLe-
npe3uaeHT lenaptaMeHTa no GypeHuio U U3yyeHuio hopMaLiuii.

MpeMmus 33 [OCTUKEHUS B 061ACTU NOJBOAHON [OOLIYM YIIEBOLOPOAOB
cnoHcupyetcs )ypHanom «Offshore Engineer» u Bpyyaetcs 3a nyywme
WHXeHepHble peweHus B 10 kateropuax - Hedrtenpombicnosbie
06bekTbl; MpoaneHne BpemeHu pa3paboTKM MeCTOPOXKAEHUS;
leonorus; 3nopoBbe, 6e30nacHOCTb U OKpyXatwwWwas cpeaa; Jlngep
npou3BoAcTBa; HoBasa MHHOBaLWOHHaA TexHonorus; MpoekT rofa;
Jlo6biya; CTpouTensCcTBO CKBAXWH M Bknag B passutue coobuiecTsa.
PyKkoBoLALLMIA KOMUTET, COCTOALLMIA M3 IKCNEPTOB MO TEXHONOrMYECKUM
pelleHUsM, BbIGUPAET Naypearos npemum 13 bonee yem 100 HOMUHAHTOB
€O BCEro Mmpa.

for Roc 0il so we can respond immediately to their pumping
needs in the area,” he added.

One of the few companies to offer high-flow multi-stage
pumping packages, BJ PPS has carried out 10 temporary
water injection operations during the past seven years. This
is the first temporary water injection operation BJ PPS has
carried out in Australia.

HALLIBURTON RECEIVES OFFSHORE
ENERGY ACHIEVEMENT AWARD FOR
MULTILATERAL SYSTEMS TECHNOLOGY

Halliburton's Drilling and Formation Evaluation Division
has won the 2007 Offshore Energy Achievement Award in
Well Construction forits Sperry Drilling Services' ReFlexRite®
multilateral system. The ReFlexRite system technology is
an important step toward extending the productive life of
existing wells in mature fields in a cost-effective manner.
The system makes it possible to convert a simple horizontal
wellinto a multilateral well, while simultaneously maintain-
ing the production from the original wellbore.

The ReFlexRite system was recently deployed in Hydro's
Troll West Field in Norway. Using the ReFlexRite system
technology, an existing horizontal well was converted to
a multilateral well for the first time in the life of the field.
After the successful installation, the daily production rates
increased over 300 percent to 7,550 bbl/day by allowing an
additional 5,138 meters of new reservoir exposure through
the newly created junction.

“This award is a tribute to the diligent and innovative
work of Halliburton employees and we are very proud to
have our ReFlexRite multilateral system recognized by a
panel of experts as one of the best engineering efforts in
the industry,” said Tim Probert, senior vice president, Drilling
and Formation Evaluation Division.

The Offshore Energy Achievement Awards program, spon-
sored by Offshore Engineer magazine, recognizes outstand-
ing engineering effortsin 10 categories - Facilities; Field Life
Extension; Geoscience; Health, Safety and Environment; In-
dustry Champion; Emerging Innovation Technology; Project
of the Year; Production; Well Construction and Contribution
to Community. A steering committee, made up of technol-
ogy experts, selects the award winners from more than 100
nominations from around the world.

BJ PROCESS AND PIPELINE
SERVICES AWARDED PIPELINE PRE-
COMMISSIONING CONTRACT BY
SAIPEM S.P.A. KAZAKHSTAN

BJ Process and Pipeline Services (BJ) announced it has
been awarded a multi-million dollar contract by Saipem
S.P.A. Kazakhstan to provide pipeline pre-commissioning
services on portions of the Kashagan Field Development
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JIEHTA HOBOCTEWU/NEWS

KOMIMAHNA «BJ PROCESS AND PIPELINE
SERVICES» SAKJTIOYUJIA KOHTPAKT HA
NPEABAPUTEJIBHYIO NMOAIrOTOBKY
TPYBOINPOBOJA C «SAIPEM S.P.A.»,
KASAXCTAH

KomnaHus «BJ Process and Pipeline Services» 3asBuna, 4to eto Obin
3aK/II04EH MHOFOMUIMOHHBI KOHTPAKT ¢ «Saipem S.p.A.», KasaxcraH,
Ha npefoCTaBAeHIe YCYT NO NOLrOTOBKE K CAAYe «IKCNEPUMEHTAIbHOTO
NPOrpamMMHOro NPoeKTa no paspaboTKe Ka3axCTaHCKNUX MECTOPOXKAEHNY,
pacnonoxeHHeix B CeBepHom Kacnuiickom Mope B TeppuTOpUanbHbIX
BoAax KasaxcraHa.

CornacHo KOHTPAKTy, B TEYEHWe [BYX NOCNEeAVIOLMX JIET KOMNAHUs
GyfeT NpefoCTaBASTL CBOM YCIYri N0 CBAOMPOBaHMIO, BO3AYLLIHOI CYLIKeE,
a30THOW NPOJYBKE, YCTAHOBKE YMIOTHEHUIA U CHATUIO KaBEpHOTrPaMM
B OCHOBHbIX HE(TAHLIX W ra3oBbix TpybonpoBogax 28"”x 95 km,
MarucTpasnbHblX TpybONpoBOAax A TOMAUBHOTO ra3al8”x 95 km u
BCMOMOTaTeNbHbIX BHYTPUNPOMBICIOBbIX TpyGonpoBoaax 18" n 6”.

Cneumanucrtam «BJ PPS» ynanoch onTuMu3npoBatb HeoOXoaumble
pabouue onepaLmu u fOOUTLCA yMEHbLIEHUS PACXOAA a30Ta, CHUKEHUS
ce6ecToMMoCcTM paboT M ycTpaHeHUs MOTeHLMAbHbIX Npobnem,
CBA3AHHbIX C TPAHCMOPTUPOBKON 06OPYAOBaHWUA W MepcoHana.
[ins BbINONHEHWs NOCTaBieHHbIX 3afay «BJ PPS» cobupaetcs
BOCMO0/1b30BATLCA NOTEHLMANOM CBOEM OCHOBHOM Ka3aXCKOM pecypCcHoiA
6a3bl, a TakKe 633, pacnonoxeHHbIx B AKcail 1 ATiopay.

«Mbl y>ke MOGUNM30BaNy Bce 060pyROBaHME U NEPCOHa, HEOBXoaMMble
LIS TOr0, YTOBbI NPUCTYNUTH K NEPBOMY 3Tany AaHHOMO NpoeKTa. Sl yBepeH,
YTO HaLll OrPOMHBIiA OMbIT paboTsl Ha Kacnum 1 cnoco6HOCTb afanT1poBath
MeToAbl Halei paboTbl K CaMbiM Pa3HOOOpPa3HbIM pabounM yCrIoBUAM
NoMoryT Ham 6e30nacHo 1 3dEKTUBHO BLINONHUTL BCE HEOOXOAMMbIE
NYCKO-HanafouHble paboTbl Aas NOLrOTOBKM 060pynoOBaHUA K BBOAY
B 3KcnayaTtaumio», — 3aaBun JIMHCIM JINHK, reHepanbHbIA GUPEKTOP
KomnaHum «BJ PPSy.

BMEPBbLIE KOMIMNAHNA «BJ» NMPEOOCTABJIAET CBOWU
YCIYT 1 KOMMNAHUU «SAIPEM» HA TEPPUTOPUIN
KASAXCTAHA

[BYXNeTHN KOHTPAKT C KoMNaHuen «Saipemy, KasaxcTaH, ewe
Gonee yKkpenuT nonoxeHue «BJ» Ha Ka3axckoii TeppuUTOPUU U YNPoOUUT
OTHOLUEHWA 3TUX ABYX KOMNaHWIi. HecmoTps Ha To, 4o «BJ PPS» BnepBble
pab6oTaet ¢ «Saipem» B KazaxcTaHe, OHa yxxe UMeeT OnbIT NOArOTOBKM K
cAaye B 3KCnayaraumio Tpy6onpoBoAoB Ans «Saipemy» Ha TeppuTopUM
APYrux cTpaH. Ha camom gene, 3akito4eHne [aHHOTO KOHTPaKTa ABNAETCA
NIOTMYECKUM NPOJOMKEHNEM HECKONbKUX NpefblayLuX KOHTPAKTOB Ha
MOAroTOBKY 060pYL0BaHUSA, 3aKJIOYEHHbIX C «Saipemy, Kyna 0THOCATCH
npoekT «BP» B npoBuHumMu lManya B HgoHe3nn, a Takxe TpeTuii atan
npoekta «PTT TTPP» B TaiinaHge.

KOMMAHWA «EV OFFSHORE LTD» NMOJTYHNA
noapP44d OT KOMMNAHNWN «PETROBEL»

KomnaHus «EV Offshore Ltdy, Befywumit nocTaBLivK HOBEILNX PELEHNIA,
KacaloLmXCca NPOBEAEHNA BHYTPUCKBAXKMHHbIX PabOoT M NOLBOLHBIX
nccnefoBaHMii ¢ UCNONb30BaHWEM KaMep, 3aBuna 06 ycnewHom
3aBeplUeHM psiaa BHYTPUCKBAXKUHHBIX MccnenoBaHuii B CpeguzemMHoMm
1 KpacHom Mopsix. MpefocTaBneHmne yeayr ocyllecTBAsNOCh OT UMEHH
komnaHuu «Belayim Petroleum Company» («Petrobel»), coBmecTHoro
npeanpusTUs, CO3AAHHOTO ernneTcKoi HedTaHOM KomnaHueit «Egyptian
General Petroleum corporation» u utanbsaHcKon HeTAHOM KOMNaHWen
«Agip/ENI».

YCNELLHBLIE UCCNEAOBAHNSA CTANM NMPEANOCHINIKON
019 SBAKIMKOYEHNA KOHTPAKTA HA YCTAHOBKY
HALCTABOK OBCAAHBbIX KOJTOHH

HauuHas ¢ 2005 KomnaHus ye nposena 5 ycnewHbiX NOABOAHbIX
uccnefoBaHuid ¢ ucnonb3osaHnem kamep. Komnanua «EV Offshore»

Experimental Programme Project located in the North Cas-
pian Sea in Kazakhstan.

During the next two years, BJ is contracted to provide
swabbing, air-drying, nitrogen purging and packing, and
caliper survey services on the 28” x 95 km main oil and gas
pipelines, the 18'x 95 km fuel gas trunk lines, and associated
18" and 6" infield lines.

BJ PPS personnel designed the operation to minimize
consumption of liquid nitrogen, reduce costs and limit
potential logistics challenges. BJ will draw from its large
Kazakh resource base to execute this work, will support the
operation from the BJ bases in Aksai and Atyrau.

“We have already mobilized equipment and personnel
to commence work on the first phase of this project. With
our extensive experience working in the Caspian area and
ability to adapt our methods to dramatically different envi-
ronmental conditions, I am confident we will complete this
pre-commissioning operation safely and efficiently,” said
Lindsay Link, general manager of BJ PPS.

FIRST BJ PROJECT FOR SAIPEM IN KAZAKHSTAN

The two-year Saipem — Kashagan contract further solidi-
fies BJ's presence in Kazakhstan, as well as its relationship
with Saipem. Although thisis the first time BJ PPS will have
worked for Saipem in Kazakhstan, the pipeline specialist has
provided related pipeline pre-commissioning services for
Saipem internationally. In fact, this contract award comes
on the heels of several recent pre-commissioning contract
awards from Saipem, including the BP Tangguh project in
the Papua Province of Indonesia, and the PTT TTPP Part III
project in Thailand.

EV OFFSHORE AWARDED CONTRACT BY
PETROBEL

EV Offshore Ltd, a leading provider of downhole, well in-
tervention and subsea camera inspection solutions, today
announced that it has successfully completed a range of
downhole inspection services in the Mediterranean Sea
and Red Sea. The services were carried out on behalf of
the Belayim Petroleum Company (Petrobel), a joint venture
between the Egyptian General Petroleum Corporation and
Agip/ENI, the petroleum company of Italy.

INSPECTIONS PAVE WAY FOR TIE-BACK
CAMPAIGN

Since 2005, a series of five successful camera inspection
operations were carried out. EV Offshore delivered inspection
operations on Baltim N1 from the Rig Key Singapore, Temsah
T8 from the Rig Key Manhattan, Temsah TNW2-1-10R from
the Rig Adriatic X, the Temsah T7 from the Rig Key Manhat-
tan and Temsah 4 again from the Rig Key Manhattan.

When Petrobel contacted EV Offshore, they were looking
for much needed well-intervention camera equipment and
inspection services that the company deems critical to all
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NpoOBOAMNA UCCNEAOBaHNA Ha mecTopoxaeHun Baltim N21 u3 Rig Key
Singapore, Temsah T8 u3 the Rig Key Manhattan, TNW2-1-10R u3 Rig
Adriatic X, Temsah T17 u3 Rig Key Manhattan n Temsah 4 cHoBa u3 Rig
Key Manhattan.

Korga komnaHus «Petrobel» o6paTtunace k «EV Offshorex», ee
rMaBHOIi 3afayeit Obl0 0becneynTb NPOBEAEHUE BHYTPUCKBAXKUHHBIX
WCCNeAoBaHUI NPU MOMOLM KaMepbl, CTONb HEOOXOLMUMBIX NpH
OCyLLeCTBNEHUN NOObIX onepaLmii No HapalWMBaHWIO KONOHH. «EV
Offshore» cymena makcumanbHo GbICTPO CpearMpoBaTh Ha BO3HUKLLYIO
NoTpeBHOCTL M NOCTaBUTL MOMHbLIA KOMNNEKT 060PYAOBaHMA W rpynny
oneparopos B Kaup yxe yepe3 5 gHeit nocne TenecoHHOro pasroeopa. B
pe3ynbTaTe NPoBefeHNs HECKObKMX YCMELWHbIX CMYCKOB 060pyAOBaHuA
B CKBauHy Rig Key Singapore Ha Baltim N°1, komnanum «EV Offshore»
yAANoCh NPeaoCTaBUTb AOCTATOYHO TOYHYIO BU3YasbHYIO MH(OPMALIMIO
KacaTteNbHO COCTOSIHUA CKBAXMWHbI U BCEX YC/IOBUIA, KOTOPbIE MOTYT
NpeacTaBAATb NPobaeMbl NpyU NAAHMPYEMOM HAPALLMBAHUM KONOHH.

Hanuuyne Bupeosanucu pano «Petrobel» Bo3MOXKHOCTb
MoeHTUdMLMPOBATL NOABEPIKEHHBIE KOPPO3UU KOIMAKK, NojJexallme
3aMeHe, ONpeaenuTb Hanune U MECTOMOJOXKEHUE 0BNOMKOB NOpPoAbl,
COCTOSIHUE YNIOTHEHMIA U Pe3bO0BLIX MOBEPXHOCTEN B YCThE CKBAXKMHBI, a
TaK¥Ke OLeHNUTb 06LLYI0 3D DEKTUBHOCTL OYMCTKM CKBAXKMHBI. M0/Ty4eHHbIe
BUEOMaTEPMaANbl MOMOMU ONpeaeNuTb OTKaabiBaHUe KpenexHbiX
cKo6 ¢ 20-At0iiMOBOro Konnaka, NOABEPKEHHOTO BO34eHCTBUIO
Koppo3uu, W, bnarofaps 3TOMy, BMECTO TOro, YToObl TepsATh BpeMs,
NbITasiCb BOCMO/Ib30BaTbCA NOALEMHUKOM, CPa3y NEPeiTh K Chycky
(hpe3epoBOYHOTO MHCTPYMEHTA, YTO ObII0 €AUHCTBEHHbLIM BbIXOJAOM
1“3 nogobHoi cuTyaumu. W BnocneactBun nNpu nNpoBeeHU 0cMoTpa
HaacTaBku Ha Temsah T7 komnaHus «Petrobel» Take 3HauMTENbHO
obneryuna cebe paboTy 6r1arofaps HaAMYMIO TOHHON KAPTUHBI COCTOAHUA
pe3bboBbIX CoeAnHeHn 9-5/8 aloiMoB.

MONYYEHHbLIN NOAPANA,

Mocne cTonb yCnewHo NpoBeLeHHbIX UCCNEA0BAHUIA KOMNAHUSA
«Petrobel» npuHsana peweHns o nognucaHuMu KOHTpakTa ¢ «EV
Offshore». CornacHo HOBOMY KOHTpaKTy, paboTbl MO KOTOPOMY yXe
Hauyanuce, komnanusa «EV Offshore» 06s3yeTcs nocTaBUTbL Kamepbl
NS NpOBefEHUA NMOLBOAHBIX U BHYTPUCKBAXKUHbLIX MCCNELOBAHUN
Ha MOpPCKMe yCTaHOBKM KoMnaHuu «Petrobel» B ykazaHHOM pervoHe.
06was cToMMocTb paboT 3a 2-x NETHUI nepuog cocTaBnseT Gonee
750000 ponnapos CLIA. MposeaeHHble «EV Offshore» nccneposanus
no3BONIAT KoMnaHuu «Petrobel» HamMHOro ycKopuTb M rapaHTMpOBaTh
3¢ heKTMBHOCTb peanu3auuu OCHOBHOW MporpamMMbl Mo YCTaHOBKe
HafCafoK 0OCafHbIX KOJIOHH, MPU 3TOM C3KOHOMUTb BPEMS U [EHLIU.
BusyanbHas uHdopmauus, cobparHas «EV Offshore» B pesynbrare
npoBefeHHbIX uccnefoBaHuii, aact «Petrobel» BoamoxHoCTb nonyyunTs
MaKCHUMaJIbHO TOYHYIO KApPTUHY COCTOSHMUSA YCTbA CKBAXUHbI U YPOBHS
ee 3arpsA3HeHUs, a TaKKe COCTOAHUA Pe3bOOBbIX U YNIOTHUTENbHbIX
noBepxHocTen U o6cagHbIx Tpy6. Ha 0CHOBaHMM NOMyYEHHbIX AAHHBIX
«Petrobel» cmoXeT npuHUMATL KNOUYEBbIE PELIEHMUs KacaTeNbHO TOro,
KaK noBbICUTb 3 dEKTUBHOCTL paboThl M NpefoTBPaTUTh GUHAHCOBLIE
noTepu B pe3ynbTate BOZHUKHOBEHUA Pa3NINUYHbIX HeNpeABULEHHbIX
00CTOATENbCTB, HEU3BEXHbIX N0 X04Y TEXHONOTMYECKOrO NpoLecca.

Mpu npoBeaeHNUN BHYTPUCKBAXKMHHBIX UCCNEeJ0BAHUIA C KaMepou
«EV Offshore» HamepeHa MCMob30BaTh BeCb HAXOAAWMICA B ee
pacnopsKeHWUu apceHan annaparHelx cpefcTs. Clofa 0THOCUTCA cucTeMa
HabNIOfEHNA ANA NPOBEfEHUA BHYTPUCKBAXKWUHHbLIX UCCNELOBAHMIA
EVOLeye, nonHoo630pHas Kamepa c (yHKUMeN BpalLeHUs U HAKIOHA
EVOLRT120, cuctema ans onyckaHus GypoBOii KONOHHbI, LIEHTPATop, a
TaK)Ke NOMHbII KOMMNEKT BCMOMOraTeNlbHOro 060pyaoBaHus.

«B HacToslee BpeMs Mbl NMbITAEMCA NPOHUKHYTb B HOBbIE PETMOHbI
Ha MeXAyHapoAHOM pbiHKe ycnyr, u paiioH CpegnsemHoro u KpacHoro
MOpei NpeacTaBAfAloT LA HAC HEMaNbl UHTEpecC, B CBeTe Yero
0C0GEHHO NpUATHO HAb/IOAATL KaK NOCesHHbIE B TeYEHUE AONTUX
neT paboTbl CeMeHa OMblTa HaKOHeL Aaiu 3[eCb CBOW MOAbI»,
— 3assun [13sup Knosep, rmasa onepatuBHOro otgena komnanum «EV
Offshore». - «O4eBuaHO, yTo KomMnaHus «Petrobel» no gocTomHcTBY
OLEHMA BCE NPEUMYLLECTBA M MOBbIWeHWe 3hHEKTUBHOCTU paboThl,

tie-back operations. EV Offshore responded quickly, provid-
ing a full suite of well-intervention camera equipment and a
team of operatorsin Cairo just five days after taking the call.
Following several runs in-hole from the Rig Key Singapore
in the Baltim N1, EV Offshore provided accurate visual in-
formation of conditions downhole that may have presented
problems during the forthcoming tie-back process.

The visual record made it possible for Petrobel to iden-
tify corroded caps in need of removal, the presence and
position of debris in the well, the condition of sealing and
thread areas in the wellhead, and the overall effectiveness
of the well-bore cleanup. Film footage revealed that lugs
on a 20-inch corroded cap had sheared off, which meant
that the only option was to run a milling tool, rather than
waste time continuing to run the cap-pulling tool. Later,
while inspecting the Temsah T7 tie-back, Petrobel was able
to move ahead with an accurate picture of the condition of
the 9-5/8-inch threads.

CONTRACT AWARDED

As a result of this successful inspection campaign, EV
Offshore has signed a contract with Petrobel. The new con-
tract, which has already commenced, requires EV Offshore
to provide downhole and subsea well-intervention camera
inspection services for all Petrobel offshore installations in
the region. Over a period of two years the contracted work
isworth in excess of USD$750,000.00. The inspections that
EV Offshore will carry out will allow Petrobel to proceed with
plans to execute a major tie-back program with greater
speed and confidence, saving time and money. The visual
data generated by EV Offshore with its camera inspection
equipment will give Petrobel an accurate gauge of the
conditions in the wellhead, threads, seal faces, casing, and
presence of any debris. Armed with this data, Petrobel will
be able to make key decisions as to how to proceed, prevent-
ing potentially costly downstream contingencies.

EV Offshore will carry out inspection services with a
complete suite of the company’s well-intervention camera
inspection equipment. The package includes the EVOLeye
well-intervention camera system, EVOLRT120 rotate and
tilt camera, drill-pipe running tool, centralisers and a full
complement of back-up equipment.

“The Mediterranean Sea and Red Sea region is a key
market for us, as we expand our services internationally
s0 it is encouraging to see that the seeds of experience we
have sown over time in this region are bearing fruit,” said
David Clover, Operations Director of EV Offshore. “Clearly,
Petrobel appreciates the benefits and effectiveness of using
the EVOLeye Well-Intervention Camera System as part of its
scheduled program, and underlines the value of accurate
visual data that reflects the condition of a well before tie-
back or completion operations begin. Time and again it has
proven to be a service that not only reduces the amount
of non-productive time, but also delivers major reductions
in operating costs. It is our aim to continue to cultivate a
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JIEHTA HOBOCTEWU/NEWS

KoTopble obecneynnyu BHYTPUCKBAXUHHAA CUCTeMA HabnlofeHus
EVOLeye Well-Intervention Camera System, ucnonb3oBaHHas B
paMKax peanu3auuu 3annaHMpPOBaHHOW NMPOrpamMMbl, NpuyeM ocoboe
3HayeHue B AaHHOM C/lyyae UMEeT BO3MOXKHOCTb NONYYEHUs TOYHOI
BM3yasibHOM MH(DOPMaLMK, CNOCOBHOI AaTh BEpHOE NpeacTaBieHue o
COCTOSIHMUM CKBAXMHBI ele A0 Hayana paboT no ycTaHoBKe 06cagHbIx
KONOHH M 3aKaHYMBaHWA CKBAaXWHbl. B oyepeaHoit pas gaHHas
TEXHO/OrUSA NOKa3ana cebs KaK HafeXHblil Cnocob He TObKO COKpaTUTL
HeNpoAYKTUBHOE BPEMS, HO TaKXKe [OBUTLCA CYLECTBEHHON SKOHOMMUM
Ha CHUKEHMM 3KCTNyaTaLMOHHBIX 3aTpaT. B Halwmx nnaHax npogomkeHme
VKpenneHus oTHoweHuii ¢ «Petrobel» u obecneyeHne makcumanbHo
BO3MOXXHOTO YPOBHSA KayecTBa NPefOCTaBSEMBIX YCIYT, OTBEYAIOLEro
CaMbIM CMESIbIM UX OXKMAAHUAMY, — A0OABUN OH.

CMPABKA O KOMMNAHWUW «EV OFFSHORE>»

000 «EV Offshorex» saBnsetcs HedTerasosoil cepBUCHOI KOMNAHUEN,
cneumanusmnpyloleiics Ha pa3paboTKe, NPOM3BOACTBE U NPUMEHEHNM
BHYTPUCKBAXKMHHbIX 1 NOLBOAHbIX CUCTEM BU3YaNIbHOTO Hab/IOAEHNS,
W NPeAOCTABASAIOWEN CBOM YCAYTM HAa MEXAYHAPOAHOM pbliHKe
KOMMAHMAM, 3aHUMAIOLLMMCA Pa3BEAKON U OCBOEHUEM MECTOPOXAEHUI
rasa v HedT, a TaKIKe KOMNAHMAM, CNeLnanM3nupyoLmMmcs Ha [obblye
W TPAHCMOPTMPOBKe rasa, HedTu U uUx npoaykToe. Komnavus 6bina
ocHoBaHa B 2000 rogy, v € Tex NMOp yKe ycrnena 3aBoeBaTb BCEMUPHYIO
W3BECTHOCTb 6narofaps CBOeil NUHeliKe cUCTEM HabNIOAEHUS C
UCNoNb30BaHUEM KaMep, NOBbIWAWMX 6e30MacHOCTb paboThl U
peanbHO NOMOTaLWMUX YMEHbWUTL BPEMS BbIHYXAEHHbIX NEPEpPLIBOB
B paboTe M CHWU3UTb IKCMAYaTaLUOHHbIE U3JEPKKU, NPU ITOM
NO3BONAIOIWUX NONYYUTb MHGPOPMALMUIO, GECLLEHHYIO NPU NPUHATUM
BAXHbIX peleHuil. Bcero ye Gonee 500 pa3 cuctembl HabnoaeHUs
npou3ssopcTsa komnanuu «EV Offshore» onyckanuch B CKBaXMHbI gs
NPOBEAEHNA UCCNeA0BaHUI A1 MUPOBBIX KOMNAHWIi B 6ONbLINHCTBE
CYWeCTBYIOWMX PErMOHOB ra3o- 1 HehTeaobbiun. Kpome Toro,
KOMNaHWs NpefoCTaBAAeT WUPOKMIA ANANA30H KOHCYNLTALMOHHbIX
YCAYT 10 GOMbIWMHCTBY U3 NPUMEHSIEMBIX B HACTOALEE BPEMA METO0B
nofBOAHbIX paboT.

KOMIMAHUA «DOWNHOLE PRODUCTS»
SAKJTIOHNJIA KOHTPAKT C KOMMNAHUWEW «BP
EXPLORATION (CASPIAN SEA) LTD»

AO «Downhole Products Plc», nepepoBoit noctaBWMK Ha
MeXAYHaAPOLHbIA PbIHOK CMeLMan3upoBaHHOro HedTenpoMbICI0BOTO
060pynoBaHMsA, 3aKN0YMNa KOHTPAKT ¢ KomnaHueit «BP Exploration
(Caspian Sea) Ltd» Ha nocTaBKy NOJHOrO KOMMAEKTA ANA YCTAHOBKM
06CafiHbIX KOJIOHH W LeMeHTUPOBaHUA CKBaxWH Ha Kacnuitckue
MeCTOPOXAEHMS, PACMOIOKEHHbIE HA TeppuTopuK AsepbaiifkaHa.

CornacHo KOHTPaKTy, 3aK/IOYEHHOMY Ha Cpok 5 neT u obweil
CTOMMOCTbIO nopsaka 35 munnnoHos ponnapos CLIA, AO «Downhole
Products Plc» 06s3yeTcs NOCTaBUTb NOJHbIA KOMMIEKT UHCTPYMEHTOB,
BK/II0Yas MAaTEHTOBAHHbIE HEPA3bEMHbIE LEHTPATOPbl U GalMayHble
pacwupuTtenu. Bce ykasaHHoe cneyuanusnpoBaHHoe 060pyaoBaHue
GyaeT Mcnonb3oBaThCa KoMNaHuein «BP» npu BbinosHeHUM paboT no
o6cajKe CTBOJIOB U LLEMEHTUPOBAHUN CKBAXKMH.

JOJITOCPOYHOE COTPYAHMYECTBO
C KOMMAHUEW «BP»

3aknoyeHne LAHHOTO KOHTpAKTa ABNAETCA NOTUYECKUM
NPOLO/IKEHUEM LIENIOTO PAAA YCMEWHO BbIMOJHEHHBIX KOMMNAHUEN
«BP Exploration» pa6ot B Kacnuiickom Mope ¢ ucnonb3oBaHuem
ob6opynosaHus «Downhole Products» ans o6cagku 1 LieMeHTUPOBaHMs
CKBaXuH. 3a nocnepHue Tpu roga «Downhole Products» ocywectensna
perynspHble noctaBku komnaHuu «BP Exploration» (Kacnuitckue
MecTopoxaeHus) o6opynoBaHua Ans ob6cafku U LLeMEHTUPOBaHUSA
CKBAXWH, BbINOAHAEMOr0 Ha nnatcopmax, NOCTPOEHHBIX B npoLecce
peanusauuu Nepeoro M BTOPOro 3Tana Nporpammbl CTPOUTENLCTBA,
Bkntovas nnatrdopmsl Chirag, Shan Deniz, Central Azeri, West Azeri n

solid relationship with Petrobel, and provide them with the
excellent service they have come to expect,” he added.

ABOUT EV OFFSHORE LTD

EV Offshoreis an oil and gas service company that special-
izesin the design, manufacture and operation of downhole,
well intervention and subsea camera inspection systems,
and serves the international upstream and downstream oil
and gas industries. Founded in 2000, EV Offshore is known
throughout the world for its family of camera inspection
systems that improve safety, reduce production downtime
and operating costs, and contributes invaluable informa-
tion to the decision-making process. EV Offshore’s camera
inspection systems have been deployed in excess of 500
mobilizations to carry out inspection services on behalf
of global operators in most oil and gas-producing regions.
The company also provides a range of design consultancy
services for a wide variety of subsea activities.

DOWNHOLE PRODUCTS AWARDED
CONTRACT BY BP EXPLORATION
(CASPIAN SEA) LTD

Downhole Products Plc, a leading manufacturer of spe-
cialist oilfield equipment for the international upstream
oil and gas industries, today announced that it has been
awarded a contract by BP Exploration (Caspian Sea) Ltd
to provide a comprehensive range of specialist casing and
cementing accessories for use in the Azerbaijan sector of
the Caspian Sea.

The five-year contract, which is valued at $35 million USD,
requires Downhole Products to supply a full package of their
tools, including the company’s solid body centralisers and
reamer shoes. The specialist equipment will be used as part
of well bore casing and cementing operations by BP.

A LONG-TERM RELATIONSHIP WITH BP

The award of this major contract follows a successful
series of operations carried out by BP Exploration in the
Caspian Sea during which they used Downhole Products’
range of casing and cementing tools. For the past three
years, Downhole Products has been supplying BP Explora-
tion (Caspian Sea) with casing and cementing accessories
for well bore casing operations that were carried out on
platforms built during Phase One and Phase Two of its
construction programme, including the Chirag, Shah Deniz,
Central Azeri, West Azeri and East Azeri platforms. These
operations were especially challenging, considering that
several of the wells were extended reach.

Downbhole Products’ relationship with BP extends beyond
Azerbaijan. Since 1994, the company has supplied BP with
casing and cementing accessories for its operations in the
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East Azeri. MNpu 3TOM 3afja4a OCNOXKHANACH eLe U TEM, YTO HEKOTOpbIE
U3 CKBAXXMH UMENN 3HAYUTEIbHOE OTKIOHeHMe 33605 OT BepTUKaNU.

OtHoweHus «Downhole Products» ¢ «BP» He orpaHuymBaioTcs
AszepbaiimpkaHom. HaumHas ¢ 1994 roga KomnaHus noctaensia s «BP»
obopyznoBaHue fis 06CafKu U LLEMEHTUPOBAHUA NPK NpoBefeHun pabot
B CeBepHOM MOpe, 0COOEHHO 1l CKBAXKMH BEPTUKANbHO-HAMpPaBNEHHOTO
GypeHus Ha MecTopoxaeH!UN «Butd Dapm» B AHmIMK, A TAKXKE 1 33 pyDeXom
— B tOxHo Amepuke, UHpoHe3uu, Hopserum v Ha Ansicke.

«[laHHbIi KoHTpaKT ¢ «BP Exploration» Ha nocTaBKy KOMMIEKTa HaLlero
060pynoBaHus ans 06CafKu U LLEMEHTUPOBAHWA CKBAXMH ABAsSETCA
MOUCTUHE BbIAAIOWMMCS COBLITUEM. ITO — HACTOAILEE LOKA3aTENbCTBO
B3aMMOBBIFOHOCTM HaLLero AfUTENLHOIO COTPYAHMYECTBA C «BPy, npuyem
He TONbKO Ha TeppuTopuK AsepbaiiipkaHa, Ho U MO BCEMY MUPY», — TaK
3asBuUN Mapkyc IpercoH bpayH, pervoHasnbHblii MeHepkep oTaena no pabote
C NOKyNaTe/siMMU BHYTPUCKBAXKMHHOTO 060pYA0BaHNA. «3T0 As Hac ele
OfiHa BO3MOXHOCTb OCYLLECTBUTb NOCTaBKY Ka4eCTBEHHOI0, NPOBEPEHHOTO
B NOJIEBLIX YCIIOBUSX 0O0PYL0BaHUS, KOTOPOE Ha NMPOTAKEHUN MHOTUX IET
OyneT CYHKUTB 1S CHUKEHWS PACXOL0B U NOBbILIEHMS NPOU3BOAUTENBHOCTY
paboTy, — 106aBMN OH.

[oBops 0 nepcnekTuBax, komnanus «Downhole Products» cuutaer,
YTO MMEET BCE LWAHChI HA NPOANEHWE JAHHOTO NATUIIETHETO KOHTPAKTa, B
KOTOPOM YKa3aHa BO3MOXHOCTb B /bl NPOJIUTL HA CPOK OfIUH TOf.

«[lonyyeHne paHHOrO noapsaa ABNSETCA HAarpagom 3a 3HauuTeNnbHoe
paseuTue 6usHeca komnaHum «Downhole Productsy, npousowepwero
3a nocnegHue fBa roga, B pesynbrare 3TOr0 elle CuiabHee BO3pocna
noTpe6bHOCTb B KBANU(ULMPOBAHHOM NepcoHane s BCEX OTAENeHWi
Halwero rnaeHoro oguca B AbepanHe, Bennkobputanusy, — 3assun fH
Kupk, aupektop komnanum «Downhole Products».

CMPABKA O KOMIMAHN «DOWNHOLE PRODUCTS»

Komnanus «Downhole Products» cneumanusupyetcs Ha paspaboTke
NpOW3BOLCTBE CELMANU3MPOBAHHOTO 060PYA0BAHMSA 1Sl MEXAYHAPOLHOTO
PbIHKA Pa3NnyHbx obnacTeit HedhTeraso00bIBAIOLLENH NPOMbILIEHHOCTM.
KomnaHus 6bina ocHoBaHa B 1994 rogy B r.A6epauH, WoTnaHaus, v ¢ Tex
Mop 3aBoeBaJia BCEMUPHYIO U3BECTHOCTb G1arofiaps CBOMM NaTeHTOBaHHbIM
Hepa3beMHbIM LIEHTPaTopaM U GaluMayHbIM paclumMpuTensm. PnarmaHckoi
MOZENbIO LieHTpaTopa fBnseTcs Spir-o-lizerTM, KoTopelit 1 o ceil aeHb He
3HaeT cebe paBHbIX W OCTAETCH HEU3MEHHBIM BbIGOPOM MPOMBILLIEHHBIX
KOMNaHuiA No BCEMY MUPY, KaK AOKa3aBLWMWIA CBOW NpeKpacHble
3KCNIyaTaUMoHHbIE KayecTBa Ha MecTopoxaeHusax Ha CpegHem BocToke,
B CLLIA, EBpone, AdpuKe, A3MaTCKO-TUXOOKEAHCKOM PErvoHe, a TaKKe B
LieHTpansHoit 1 K0xHoi Amepuke.

Bcnepn 3a mopenbto Spir-o-lizer 8 1998 rogy nociegosano BHegpeHue
HoBOI1 Moaenu Pen-o-tratorTM, nareHToBaHHOO HalMaYHOTo pacluMpuTens.
WHcTpymeHT Pen-o-tratorTM 6bicTpo 3aBoeBan NpusHaHue B KayecTse
«HOMEpa OfWH CPefy BCEro Knacca 6aluMayHbIX paclumputeneii» bnarogaps
BbICOKOW CKOPOCTU BYpeHUsi U MPOCTOTE B 3KCTUIyaTaLui, BO3MOXKHOCTU
pacLUMpeHns CKBAaXXMHbI C MafbiM BpaLiaTebHbIM MOMEHTOM, @ TaKxke
MUHUMANBHOMY UMMYABCHOMY [iAB/IEHNIO, CO3AaBaeMOMY NpU CrycKe B
CKBa)XXWHY. 3aBepLuaeT cnucok LeHTpanusatop Blade-RunnerTM, nepBebiii B
CBOEM pofe Hepa3beMHbIN LeHTPan13arop, CNPOeKTMPOBAHHBIN ClieLuansHO
C LieNblo 3HaYMTENbHOO COKpALLeHUs CONPOTUBAEHUA W BpaLLATeNbHOro
MOMEHTa Npu crycke 06CafHbIX KONOHH, XBOCTOBUKOB U TPYO B U3BECTHbIE
CBOMMMU 3KCTPEMaANbHBIMU YCIOBUAMI COBPEMEHHbIE CKBAXMHBI.

VIMes Ha cknage Npu MaBHOM WTab-KBapTMpe KoMnaHuu B AbepanHe
npoayKLmn Ha 20 MUNNMOHOB A0NNApPOB, 6e3 yyeta 40 6a30BbIX CKNALOB
no Bcemy mMupy, komnaHus «Downhole Products» exeaHeBHo ocyLiecTBnser
NocTaBKM CBOEro 060PYAOBaHMS BO3AYLIHbIM, MOPCKMM W HAa3eMHbIX
TPaHCMOPTOM B CaMble YAANEHHbIE YrONKW MAaHeTbl, Hanpumep, B paioH
Kacnuiickoro mops, Ha octpos CaxanuH, B Hosyto 3enaHpauio, LieHTpanbHyto
u H0xHyio Amepuky 1 Appuky.

KomnaHus AaBHO U 3aCy3KEHHO NPU3HaHA BeayLLMM Pa3paboTumKoM U
NPOM3BOAMTENEM LEHTPANU3aTOPOB, O3TOMY BCA IMHENIKA LIEHTPAN3aTopoB
n H6awmayHbix pacwuputeneit «Downhole Products» ¢ ycnexom
Ucrnonb3yetcs GOMbIWMHCTBOM MUPOBLIX MOJb30BaTeEel, NOMOrasn UM
NOBbICUTb 3DDEKTUBHOCTL 0OCATKM CKBAXKUH U CHU3UTb U3LEPIKKM NYTEM
CBefeHUs K MUHUMYMY HENPOAYKTUBHOM TPaTbl BPEMEHU.

North Sea, notably for its ERD wells on Wytch Farm, and
further afield in South America, Indonesia, Norway and
Alaska.

“The award of this contract by BP to supply them with
our portfolio of cementing and casing accessories in Azer-
baijan is truly outstanding. It is a real testament to the
long and mutually productive relationship that we share
with BP, not only in Azerbaijan, but throughout the world,”
said Marcus Gregson Brown, Regional Account Manager for
Downhole Products. “This is another opportunity for us to
deliver quality, field-proven equipment that will certainly
go a long way to reducing operator costs and improving
efficiency,” he added.

Looking ahead, Downhole Products is confident that
it will be in a strong position to extend this five-year
contract, which features two one-year options to renew.
“The award of this contract compliments the significant
growth in business Downhole Products has seen over the
last two years, and further increases the requirement
for additional quality personnel in all departments at
our Aberdeen UK Headquarters,” said Ian Kirk, Director,
Downhole Products.

ABOUT DOWNHOLE PRODUCTS

Downhole Products specialises in the design and
manufacture of specialist oilfield equipment for the
international upstream oil and gas industries. Founded
in 1994 in Aberdeen, Scotland, Downhole Products is
known throughout the industry for its range of solid
body centralisers and reamer shoes. The Spir-o-lizer™,
the company’s flagship solid body centraliser, was in-
troduced that year and remains the unrivalled industry
choice, as illustrated by its successful performance in
the Middle East, USA, Europe, Africa, Asia Pacific and
the Americas.

The Spir-o-lizer was followed by the introduction in
1998 of the Pen-o-trator™, a patented reamer shoe. The
Pen-o-trator™tool quickly established itself as the Best
in Class Reamer Shoe because of its fast and easy drill-
out ability, low torque reaming features, and minimal
surge pressure while running in-hole. Rounding out this
portfolio is the Blade-Runner™ centraliser, a first-of-its-
kind solid centraliser that is designed to significantly
reduce drag and torque while running casing, liners and
tubing in today’s ultra extreme wells.

With more than $20 million in specialist stock housed
atits Aberdeen headquarters in addition to stock located
at over 40 strategic sites worldwide, Downhole Products
dispatches equipment daily by air, sea and land around
the world, as far as the Caspian Sea, Sakhalin Island, New
Zealand, the Americas and Africa.

As the world’s leading centraliser design and manu-
facturing company, most major operators have utilised
Downhole Products’ range of centralisers and reamer
shoes to improve well bore casing operations and reduce
costs by eliminating trouble time.
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MEXAYHAPOOHbLIE BbICTABKU N KOH®EPEHLIW

MEXAOYHAPOOHbIE BbICTABKU U KOHDEPEHLIUU
INTERNATIONAL EXHIBITIONS AND CONFERENCES

15-16

20-21

22-23

27-29

28-29

31-3 anp
Apr 3

2-5

11-13

16-18

16-18

18-22

24-27

30 - 3 man
May 3

MAPT/MARCH

Amctepgam, Hupepnangs
Amsterdam,
The Netherlands

PeiHOK HedTenpombicnOBbIX cepBUCHbIX ycnyr B Poccum n CHI
Oilfield Services Markets In Russia & The CIS

MexayHapofHas KOH(hEepPEHLMA 1 BbICTABKA MO KONTIOOUHTY
BHYTPUCKBAXMHHbIM paboTam 2007
SPE ICoTA Coiled Tubing & Well Intervention Conference & Exhibition

Byonangc, CLLA
The Woodlands, USA

6-5 [py3nHckas MexayHapofLHas KoHdepeHLUMs 1 BbiCTaBKa No HedTy, rasy,

3HEepreTuke u MHhpPacTpyKType Tounucw, Mpy3aus
6" Georgian International Oil, Gas, Energy and Infrastructure Conference and Tbilisi, Georgia
Showcase

TUROGE 2007 — 6-5 TypeLikas BbICTaBKa U KOHtepeHLMs HedTerazoBoii 1 AHkapa, Typuus
HehTeXMMUYECKOIN NPOMbILLAEHHOCTH Ankara, Turkey
6 Turkish Oil and Gas Conference and Exhibition

KoHthepeHLns no GypeHnio ¢ KOHTPONUPYEMbIM AABNEHUEM U C lansectoH, CLUA
oTpuULaTenbHbIM fuddepeHLanbHbIM aBleHUeM Galveston, USA
IADC/SPE Managed Pressure Drilling & Underbalanced Operations

Cumno3uym no NpoayKTUBHOM 3KCNIyaTaLmm Oknaxoma, CLUA

Production Operations Symposium Oklahoma City, USA
ATIPENIb/APRIL

CMMno3nym No 3KOHOMMUKE W OLEHKe YrNeBoA0POA0B Nannac, CLIA

Hydrocarbon Economics and Evaluation Symposium Dallas, USA

Hay4yHo-npaktuyeckas koHhepeHumna «Poccuitckuii pplHOK NOAPAAHbIX

YCAYr NPU CTPOUTENLCTBE HEeTEra30BbIX CKBAXMH C NPUMEHEHWEM HOBBIX MopmockoBbe, Poccus
TEXHONOT Wity Moscow region, Russia
Scientific Practical Conference “Russian market of contract services at the

building of new oil and gas wells with implementation of new technologies”

7-5 Kutalickas mexpyHapofHas BbICTaBKa HETAHOTO U HethTEXUMUYECKOTO

060pyn0BaHUs U TEXHONOTUI NekuH, Kuta
7t" China International Petroleum & Petrochemical Technology and Equipment Beijing, China
Exhibition CIPPE

6-1 CeBepo-Kacnuiickaa pernoHanbHas HedTera3oBas BblCTaBKa Arbipay, KasaxcraH
ATYRAU OIL & GAS 2007 Atyrau, Kazakhstan
MexpayHapognHas KoHbepeHLMUs 1 BbICTaBKa HedhTera3oBoM NpoMblWneHHocTH  AByaxa, Hurepus
B Hurepuu Abuja, Nigeria
Nigeria Oil & Gas 2007

Cumno3uym no HethTerazosbiM TexHonoruam B Ckanucteix fopax Jensep, CLLA
Rocky Mountain 0Qil & Gas Technology Symposium Denver, USA

12-3 MexpyHapopHas HedTerasoBas u HethTexuMmUyecKas BblCTaBKa TerepaH, NpaH
12t 0il Show 2007 Tehran, Iran

4-a MexpyHapogHasa CuHranypckas koHdepeHuus no Hedbtepassegke SEAPEX Cunranyp

4™ The Seapex Exploration Conference 2007 Singapore
KoHthepeHLus no TeXHONOrMsIM NOABOAHOMN 106bLIYM XbtocToH, CLUA
Offshore Technology Conference Houston, USA
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MEXAOYHAPOOHbIE BbICTABKU U KOHDEPEHLIUU
INTERNATIONAL EXHIBITIONS AND CONFERENCES

1-5

9-10

14-17

15-17

15-17

16-18

23-25

30-1 uioHa
June 1

1-30

1-30

1-30

11-14

11-14

12-14

MAM/MAY

11-5 adpuKaHcKas BbICTaBKa N0 HedTH, rasy, TOProesie U GUHaHcaMm
11t Africa Oil and Gas Trade and Finance Conference and Exhibition

5-5 eXkerofHas HedTera3zopas KoHhepeHuMsa 1 BbicTaBka Marpuba u
CpepunsemMHoOMOpbS
5t" Maghreb & Mediterranean 0Oil & Gas 2007

AdpukaHckas koHbepeHLUs U BbICTaBKA N0 OXpaHe TPYAA B IHEpreTuke
Energy HSE Africa Conference & Exhibition

11-a MexpyHapogHas BbicTaBka «HedTb u [a3 Y3bekuctana» 0GU 2007
11t International Exhibition and Conference “0Oil and Gas” OGU 2007

4-5 mexayHapoaHas HedrerasoBas u HechTexummuyeckas BoictaBka INTERGAS

2007
4% International Exhibition INTERGAS 2007

2-1 eXerofHbll CaMMUT «AYTCOPCUHT: cTpaTerns 3 heKTUBHOIO YynpaBaeHus u

Npo13BOACTBAY»
2" Annual Summit “Outsourcing: Strategy of effective management and
production”

10-as H06uneitHas cneLnanM3MpoBaHHas MeXpernoHanbHas BbiCTaBKa
«ACTPAXAHb. HE®Tb M IA3. 3HEPT0-2007»

10% Jubilee Specialized Interregional Exhibition “Astrakhan. Qil and Gas.
Energo-2007"

Eponeiickas koHdepeHuus SPE no npobnemam nospexaeHus Gopmauuit
SPE European Formation Damage Conference

WIOHb/JUNE

14-5 MexpyHapofHas BbicTaBka «Hedtsb, ras, HethTenepepaboTka u
HedTexumus Kacnus
14 International Exhibition CASPIAN OIL & GAS 2007

18-3 MexayHapogHas natMHoamepuKaHcKkan HedTerasosas BbicTaBka LAPS
2007
18t International Latin American Oil and Gas Exhibition LAPS 2007

9-1 MexpayHapoaHas BbicTaBka «HedTb 1 ra3 2007»
9" International Exhibition “Oil and Gas 2007”

69-5 exxerogHas KoHdepeHLUWs 1 BbicTaBka EBponeickoit accounaumu
WHXXEeHepoB-reosioros v reousnkos EAGE
69" Annual EUROPEC/EAGE Conference and Exhibition

Asnatckasn HedhTerasosas u HedTexummyeckas sbictaBka 0GA 2007
Asian 0Oil and Gas Exhibition 0GA 2007

Hedrerazosas BbicTaBka U KoHdepeHunsa KaHagsl GO-EXPO 2007
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21-26
EXR
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(Mrenenprurkckvia panon) KabapogwHka

Temartuka KoHdepeHunn:

- PEMOHTHO-U30NAUMOHHbIE PaboThl B HE(PTAHBLIX U ra30BbIX CKBaXKUHAX;

- MoBbILWEeHne HedTeoTaaum NnacToB;

- MHTEeHcUuuKaumsa odbibn HedTK K rasa;

- MNyLeHne CKBaXXWH, BpeMeHHasi BriokMpoBka npoayKTUBHbIX NNacToB;

- KpenneHue npu3aboiHbix 30H criabouemeHTUPoOBaHHbIX KOMMEKTOPOB;

- NUKBMAALUSA OCMOXHEHWUA Npu BYpeHnn CKBaXKWH;

- POnb reonoro-NPoOMbICIIOBLIX UCCNeaoBaHUN MPY PEMOHTE CKBaXWH;

- OpraHusauus CepBUCHbIX YCNyr;
Texaﬂwuammesmﬁ auaﬂua NpoeKTos, cynepea

W3nHr, ynpasnexue;

www.oilgasconference.ru 'rené!qggg:_égé1 )
info@oilgasconference.ru G By
oilgasconference@mail.ru 216-83-65

Xenaem ycnexoe u 6ydem padsl yeudems Bac cpedu yyacmHukoe koHgpepeHyuu! /
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"Bpems KonTo6uHra" —

S noaAnMCHOM
Cneumnanm3npoBaHHbIi

MEXAYHaPOLHbIN XypHan,

NOCBALLEHHbIA TEXHUKE U
TEXHONOTUAM KONTIO6MHra B

Poccun, CLLIA, EBpone u

LieHTpanbHoit A3uu. 3anonHuTte KynoH " oTnpaBbTe
N3naeTes exeKBapTanbHo: no dakcy +7 495 540 68 56
4 BbINyCKa B rof.
CToMMOCTb OAHOTO HOMepa — [NocTaBbTe 3HA4YKM B iHEKaX HOMEPOB,
600 py6. Ha KoTopble Bbl xotute noagnucartbca B 2007 T.
\S 2

Ja, 5 xenato ohopmMUTbL MOANMMCKY Ha MEXAYHAPOAHBIN XypHan «Bpemsi KONTIO6MHra» Ha
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Bbl MoXeTe ohopMuUTb MOAMUCKY Ha XypHan "Bpems KonTiobuHra", a Takxxe 03HaKOMUTbCS C aHHOTaumAMK cTaTten Ha cavite www.crkt.ru
Mpu noanucke Yepes www.crkt.ru ycnosus akumm He AeNCTBYIOT.

YBaXkaembI ymtaresnb!
Kaxpbliin pas, pabotas Haf BbINyCKOM, Mbl CTapaemMcsi BKIIO4YUTb B HEro nonesHyto Bam nHdopmaumio,
CTPEMMMCS MaKCMMasbHO NPUGNN3NTL HanoSIHEHUE XypHana K cdepe Balumx npodeccroHanbHbIX MHTEPECoB.
Hanvwwte, noxanyicra, kakne matepuansl Bam 66110 661 IHTEPECHO NPOYECTb HA CTPaHWLAxX XypHana «Bpems konTio6uHra».
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