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KPUBAH OBYYEHUS — KPATYAULLWIA NYTbh

Ecau notpebutenu KonTIOBUHIOBBIX TEXHONOIMiA 3aX0TAT
noay4YnTh MHOPMaUMIO 0 HOBEMLWMX ONepaLusax, As Npose-
[IEHMA KOTOPbIX UCNO/b30BANCA KONTIOBUHT, BHUMAHWE MHOTHX
npueneyet onuit Anscku. U 8 nepeyio ouepesb notpebutenei
13 Poccum u pyrux pernoHos, rae paboyme ycnoBus CxoaHsl
c ycnosuamu B Hopt Cnoyn Ha Anacke. B TeyeHne Bonee asyx
LecaTUneTMi B KectToqailwmnx yenosuax Hopt Cnoyn uccnego-
BANNUCh, yNy4Wanuck W ycOBEPIWEHCTBOBANWUCH KONTIOBUHIOBLIE
Onepauum U HoBble KONTIDBMHIOBLIE TEXHONOTHHU,

Haxerca oyeBuaHsIM, 4T0 B N06OM NOJOBHOM PETUOHE, KaK,
Hanpumep, B Poccuilckoil ApKTUKe unu B apyrux aawe bonee
TPYOHOAOCTYNHbIX paitoHax Cbupu HeT HeoBXoANMOCTH Hauu-
HaTb pewars npobnemy adhekTUBHONA PaboTh B TakUx HEBAATONPUSTHbIX
YCNOBUMAX, KaK XONOAHLIA KNUMAT, HeAOPa3BUTOCTE MHMPACTPYKTYPH
W HEYAOBNETBOPUTENLHbIE NOCTABKM 3anacHblx YacTel W obecneyeHue

peMoHTa 06opynoBaHua.

B TeyeHne MHOTWX NET C Y4ETOM CYPOBbLIX W YacTo BpaaebHbIX npu-
POAHBIX YCNOBHIA 0OCYMAANNUCH TaKWe TEMbI, KaK MnaHWposaHue pabor,
BbIOOP YCOBEPLIEHCTBOBAHHEIX KONTBUHTOBLIX MHCTPYMEHTOB, BOMPOC
BesonacHoCTM W 3Tl OKpyXalolwei cpeabl. Ho npofnema go cux nop
He peweHa. Kak Bynet ocywecTenaTees 3QPEKTUBHAA Nepeaya HoBbix
TeXHONOr Uit U NepeoBbIX METOAOB OpraHu3aLmu pabot? KoHeywo, Hapaay
BubnuoTeramm HedTerasosbIX aCCOLMALMIA MCTOUHMKAMM SHAHUIA ABNAIOTCA
1 UHTepHeT-KaTtanorn koHdepeHuuit. OaHako gns Haubonee addeKTMBHOO
COKpallleHns KpUBOW 0BYYEHUA HET HUYErD, NOBTOPAI, HUYEro NyUlIero,
YeM NUYHbIe BCTPEYM C IKCNepTaMi npomblwneHHocTU. K coxaneHuio, B
CNoXUBWeENHCA HbiHue GecnokoiiHoil paboyeil obcTaHOBKe BCe MEHbLe U
MeHbLUE KOMNaHWiA JEeNalT BLIAENATH CBOUM COTPYAHWKAM BPEMA Ha TO,
4T06bI BLIPBATL UX U3 O(DUCHOM PYTUHbI U HANPABUTL B KOMaHAUPOBKY ANA
NoNy4eHWA 3HaHWA OT NPU3HAHHBIX IKCNEPTOB B KONTIOMHIOBON cdepe.

[asaiite cokpatum KpuByl obyvyeHHs cneuuanucTos no pabote B
HeBNaronpUATHLIX YCIOBUAX, NPEAOCTABUE UM BO3MOXHOCTL NEPEHATL
nepefoBoil onLIT U NpuobpecTy yxe nonyyeHHsle 3HaHua. 06ecnedus,
Takum obpa3om, npumeneHue 6onee 3pdekTUBHbIX U Bonee peHTabenb-
HbIX METO0B MCNONL30BAHWA KONTIOOWHTA, Mbl NONYYUM HEOCNOPHUMBIE
npenmMyllecTsa. A 3HauuT, KonToBUHT GeicTpee nonyyuT Bceobuee npu-
3HaHWe 1 BobbeTcs GoNbWKX YCNeXoB, YTo Hen3bexHo NpuBeseT K eule
Gonbliemy NPU3HAHKIO U AANbHEALIEMY POCTY NPOM3BOAMTENLHOCTH.
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Marepuansi, aBTOP KOTOPLIX HE YKA3AH, ABNAOTCA NPOLLYK-

TOM KONIEKTUEHONA PABOTH COTPYIAHWKOB PEARKLNM.
HypHan pacnpocTpPaHAETER Cpe HedTerazoBsix HoMna-
HUA W NPOGUABHEIX HAYYHBIX WHCTHTYTOB.

THE LEARNING CURVE —
SHORT VERSION

When Coiled Tubing users wish to update their
understanding of the latest applications of CT, many
will look to the Alaska experience. This should be
particularly true for Russian based users where in
vast areas the operational conditions are similar to
those that exist on the North Slope of Alaska. For
more than two decades CT applications and use of
new (T technologies have been pioneered, improved
and refined under the harshest field conditions on
the North Slope of Alaska.

It seems obvious that there is no need for any
other similar region of the world, such as the Russian Arctic or
even the higher reaches of Siberia, to have to start from the
beginning in dealing with coming up with the solutions to the

problems encountered such as cold weather work, inadequate

performance.

Pon Knapk

lpw nepeneyarke maTepuance cceinKa Ha mypHan «Bpema
HONTIOOMHTa» 0BA3aTeNbHa.
Peniakiua He BCerfia pasfenaer MHeHue aBTOpos CTaTed.

PEHNAMOJIATENW

Elmar

Foremaost

ITE LLC Moscow

Spearhead Exhibitions Ltd.
Buictasounsil Lientp «Beprondscnos
DUOMALL C3A0

HypHan NPUINALAET K COTPYAHWHECTRY peknaMoaaTenai u
3aUHTEPECOBAHHLIX NNL.

Orneyarano B TUNOTPafiMK
«ACOBHBIR
220030, r. MiuHck, ya. OxtaGpeckan, 19/M.

3aka3a M 1068

Flwuenzia AN Ne 02330/0131670 o1 02.05.05.

EDITOR-IN-CHIEF

Ron Clarke (gordonhigh@mycingular.blackberry.net)
EDITOR

Aliaxandr Austrautsou (cttimes@gin.by)
SCIENTIFIC CONSULTANT

Vladimir N. Ivanovsky,

Professor, Doctor of Engineering

Member of the Russian Academy

of Natural Sciences (RAEN)

STYLE EDITOR

Natalia Krytskaya

COMPUTER MAKING UP & DESIGN
Dmitry Dganesyan

COVER

Victor Golovanov, photo by I. Pirch

infrastructure and less than satisfactory supply of repair and
maintenance parts.

For these harsher and usually hostile conditions, topics such as
job planning, selection of advanced CT tools, pipe maintenance
procedures, environmental and safety concerns have all been
addressed over many years. But, the question remains. How will
the effective transfer of technology and best practices take place?
Conferences are certainly a source of knowledge as well as oil and
gas industry association libraries and on-line catalogs. However,
nothing, repeat nothing, beats the face to face meetings with
industry experts for the most effective method of shortening the
learning curve. Unfortunately, in today’s hectic work environment,
fewer and fewer companies are willing to provide the time for
employees to take time away from the office to travel and learn
from the acknowledged experts in the CT field.

Let's shorten the learning curve for the new, harsh environments
and take advantage of the knowledge that already exists in order
to provide more efficient and cost effective methods to use CT. In
this way, CT will be accepted more rapidly and with greater initial
success which will lead to even higher levels of acceptance and
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AnekcaHap OcTposuUOB

BbICTABKA «<HE®DTEINA3-2006>
CTAJIA KPYMHEWMLLEN 3A BCE BPEMS
MPOBEAEHUSA NOAOEHBLIX MEPOMPUATAI

EXHIBITION NEFTEGAZ 2006
BECOMES MAJOR EVENT IN O8G BUSINESS

Alexander Ostrovisov

3HayeHWe HedhTerasoBOro CEKTOpa POCCUMCKOM IKOHOMUKM C
KaX[blM rofjOM BO3pacTaeT, npuBneKas Bce bonblue MHBECTOPOB,
npou3soauTeneit 060pynoBaHmus A fO6bIYM, TPAHCNOPTUPOBKY
u nepepaboTku HedT U raza He Tonbko U3 Poccum, HO M U3-3a
py6exa. 310 OKA3bIBAET M HEM3MEHHbI POCT NONYASPHOCTH
MeXAyHapoAHOW BbICTaBKM 060PYAOBAHUA U TEXHONOTUIA ANs He-
threrasosoro komnnexca «Hedyreras». 3a nocnegrue 10 net obbem
BbICTABOYHOW NNOWAAN U KONWYECTBO IKCMOHEHTOB BbIPOCIM
Bonee yem B 2 pasa, NPUYEM HOBbI PEKOPA CTABUT KAKABIN rOf
npoBefieHnsn, a BbICTaBKa, HaunHasa ¢ 1992 roga, ¢ HEU3MEHHbIM
ycnexoMm nposoautca B Mockee ofuH pas e Aga roga (c 2004
rofa — nof, narpoHatom ToproBo-npomsilAeHHo# nanatsel P@).

He ctana ucknioyeHuem u 11-a mexayHapoaHas BbICTaBKa
«HedTeras-2006x»: 944 3kcrnoHeHTa U3 35 cTpaH Mupa (NpoTue
800 c HeGOoNbIWMM YHACTHUKOB U3 25 CTPaH, pa3MecTUBILIMXCA
npumepHo Ha 19 Teicadax KeagpatHeix MeTpos B 2004 roay)
obopynoBanu ceou cTeHabl Ha 21 715 KBaApaTHbIX METPOB
3KCNO3ULNOHHOM Nnowaau LleHTpansHOro BICTaBOYHOTO KOMN-
nekca «3kcnoueHTpy». poxoauna «Hedreraz-2006» ¢ 19 no 23
MIOHA 1 CTana KpynHeiilei 3a BCe BpEMA NPOBeAeHNUA NOA0OHbIX
Mmeponpuatuid. OpraHusosanu ee 3A0 «IKCNOLEHTP» U HEMELl-
Kaf BbICTAaBOYHaA KoMmnaHusa «Mecce [lioccenspopd MM6X» npu
odpuymantHoi nogaepxke MUHUCTEPCTBEA NPOMBIWNEHHOCTH
U 3HepreTuku PO,

«Hedrera3-2006» npegcTaBun NOCETUTENAM U CAaMUM yyac-
THMKaM, KOTOpble Npuexanu Cloaa He ToNbKO AN nokasa cobc-
TBEHHbBIX JOCTMEHWHA, HO WU [NA PA3BUTUA NAPTHEPCKUX CBA3EH,
camble nocnegHue JOCTUKEHUA POCCUMCKUX M 3apyBemHbix
npoussoauteneit B obnact Hedrerazonobeiyn, TpaHcnopTyH-
POBKM U NepepaboTKKU yIMeBOgOPOAOB, NOAYYEHUA NPOAYKTOB
HedTexumuu, Hoeelwee 0bopyaOBaHME 1 TEXHONOMUMU, NPUMeE-
HAeMble B HETAHONM W ra3oBOii NPOMbILNEHHOCTH.

COBbITUE/EVENT

The 0&G sector of Russian economy grows in importance
every year. It draws more and more domestic and foreign
investors, producers of equipment for oil and gas extraction,
transportation and refining. In ten years the exhibition area
grew more than 2 times with every new show setting another
record. The exhibition founded in 1992 is held in Moscow every
two years (under the auspice of the RF Trade and Commerce
Chamber since 2004).

The 11thinternational exhibition Neftegaz 2006 was no less
successful. 944 exposers from 35 states of the world presented
their stands on 21,715 square meters of the Central exhibition
complex Expocenter (compare to 800 participants from 25
countries and the area of 19,000 square meters in 2004). One
of the largest shows in the history of Russian 0&G business,
Neftegaz 2006 was held on June 19-23. The action was orga-
nized by Expocenter and German exhibition company Messe
Duesseldorf GmbH and supported by the Russian Ministry of
Industry and Energy.

The participants came not only to demonstrate their own
achievements, but also to tie partnerships, see the latest
domestic and foreign developments in 0&G production and
transportation, HPI, petrochemicals, the latest equipment
and technologies of the industry. The organizers of Neftegaz
2006 tried to make the presentation of 0&G complex as wide
as possible. The exhibition hosted presentations of promising
projects and discussions of the relevant industry problems. It
also featured demonstrations of equipment and materials for
the following technologies:

* geological and geophysical investigations; oil and gas field
exploration, full assessment of petroleum zones and local
sites, calculation of reserves;

¢ construction of oil and gas wells on land and sea; lateral

drilling;

® oil-and-gas-field development and opera-

tion;

® pil-and-gas gathering and treatment;

e transportation and storage of oil, gas and

- petrochemicals; construction and exploita-

tion of pipelines, reservoirs and receiving

- terminals.

The stands of Neftegaz 2006 demonstrated:
® pumps, compressor equipment, pneumatics,
drive units, engines, used in 0&G complex;

e shut-off and control valves;

® pipes.

The participants saw equipment, materi-
. als, and technologies for 0&G treatment
and petrochemistry, construction of sites
. for 0&G complex, including offshore struc-
tures:

® building technology;

: - * power and electrical facilities for 0&G com-
-~ plex; cables; metal fabrication machinery;
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Oprannsaropsl BhicTaBki «Hedpreras-2006»
CTPEMUNUCD KaK MOXHO Bonee Wwupoko oTobpa-
3UTb CMEKTP BOMPOCOB, CBA3aHHLIX C HedTera-
30BbIM KOMNNeKcoM. Beictaska crana ueHTpom
npe3eHTaunn NepcnexkTUBHLIX NPOeKTOB He-
tTera3opobblun U nepepaboTku, 06CyHAEH!S
HacylHblx npobnem otpacnu. Tematuka beina
BecbMa Goraroif. OHa BKIIOYaNa geMOHCTPaLMIo
060pyfOBaHUA U MATEPHUANOB 5 TEXHONOT WA
® reosiornyeckux u reodusudeckux nccne-

AOBAaHWIA; NOUCKA W pa3Beakn HedTAHbIX

1 ra3oBblX MECTOPOMAEHUN, KOMNIEKCHOM

OLeHKW HedTerasoHOCHLIX TEPPUTOPUIA U EEs

NOKaNbHbIX Oﬁ'bEI(TOB, noac4yeTa 3anacoe;
® CTPOWUTENbCTBA HEMTAHbIX U ra3oBbix CKBa-

MUH Ha cylle U Ha Mope; BypeHNUs TopU3oH-

TaNbHbIX CKBAXMWH,;
® pa3paboTKK W 3KCAyaTauum HedTAHLIX U

ra30BbiX MECTOPOMAEHNIA; BO3ACHCTBUA Ha

MNacT B Uenax noebllWeHns HedreoTaauu;
® cHopa U NOArOTOBKM HedTH U1 rasa;
TPaHCNOPTUPOBKK W XpaHeHus HedTw, rasa
1 HedTenpoAyKTOB; CTPOMTENLCTBA M 3KC-
nnyarayuu Tpy6onpoBoOB, pe3epByapoB v pe3epsyapHbix
NapKoe;

Ha creHpax BbicTasku «Hedreras-2006» gemoHCTPUPOBANMCL:
® HACOChl, KOMNPECCOPHAA TeXHUKA, MHEBMATUKA, NPUBOALI,

ABUraTeny, UCnonb3yemble B HeTerasoBoM KoMNeKce;
® 33aN0pHO-PerynupyloLas apMarypa;
® Tpy6Has npogyKuma.

Beinu nokasaHel 060pyaOBaHKUE, MaTEPUANbI U TEXHONOTUM

AnA HedTerasonepepaboTku U HeTEXUMIUM, CTPOUTENBCTBA

06beKTOB HE(TEra30B0r0 KOMNIEKCA, BKIIIOYAA CTPOUTENbC-

TBO MOPCKUX COOPYMHEHMIA:

CTPOMTE/IbHAA TEXHUKA;

3HEpreTM4ecKoe 1 3NeKTPoTeXHMYeckoe o6opyaoBaHne ans

Hed)TerasoBoro KOMANEKCa; kKabensHas NPOAYKLUMA; CBapOY-

Hoe obopyaoBaHue;

® XMMUYeCKWe peareHTsl, 4OBaBKK U MaTepuansl ans Hedrera-
3op06biBatOULEH W HedTenepepabaTblBaoleid MPOMbILNEH-

HOCTM, TPAHCNopTa HedTu U HedTeNPOAYKTOB;
® aBTOMATM3MPOBaHHbIE CMCTEMbl YNIPABAEHUA U Tenemexa-

HU3auua npoueccos BypeHus, obuium, cbopa, TpaHcnopra,

XpaHeHWA u nepepaboTku HedTW 1 rasa; KOHTPONLHO-U3Me-

puTenbHele NpUBOPbLI; CPeACcTBA METPONOTU-

yeckoro obecneyexns; _
® TEXHONOrMKU 3aluThl 060pYLOBAHUA U TPY- &
60NpoBOAOB OT KOPPO3MK; UHTUBUTOPSI

KOpPpPO3MW; YCTAHOBKU U U30NALUNOHHbLIE

Marepuansi.

bbinu oTo6paMeHbl BONPOCH 3KONOTUM K
OxpaHbl TpyAa (BnepBbie Ha BLICTABKE NPOBO-
AMNCA CANOH «IKONOTUS, NOMAPHARA U MPOMBILL-
neHHas 6esonacHocts TIK»:
® HayuyHble pa3paboTku, TexHonoruu, 060-

pynoBaHue, KOHTPONbHO-U3MEpPUTENbHbIE

npubopsl;
® COBPEMEHHbIE CUCTEMBI MOHUTOPUHIA COCTO-

AHWA OKPYKaloWeit cpepsbl; g
® TeXHONOTUM YTUAM3aUMK U nepepaboTkm

OTXOO0B NpOKM3BOACTBA,;
® cucTembl GE30MACHOCTW W NPOTUBONOXKAP-

Has TeXHMKa.

MpuHANK y4yactue B BLICTABKE QUPMBbI,
3aHMMaloWmMecs Npou3BoACTBOM nabopa-
TOpHOro 060pPYAOBaHUA M AHANUTUYECKUX
npubopos, nepefBUKHEIX nabopatopui,

¢ chemical agents, additives and materials for 0&G and petro-
leum refining industries;

e automated control systems and telemechanization of
drilling, extraction, gathering, transportation, storage and
refining; control and measurement devices; metrological
provision;

» technologies for rust protection of equipment and pipelines;
corrosion inhibitors; aggregates and insulation materials.

Environment and labor security was discussed as well
(“Environment, fire and industrial security in fuel and energy
complex"”):

e scientific developments, technologies, equipment, instru-
mentation;

* modern systems of environmental monitoring;

e technologies of utilization and reclamation;

® security systems and fire safety equipment.

Among the participants of the exhibition there were firms,
engaged in production of laboratory equipment and analytical
instrumentation, mobile laboratories, mobile homes for indus-
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COBbITUE/EVENT

NPOM3BOACTBEHHbIX U BBITOBBIX MOBUNLHbIX
3AaHWUIA, NOCTaBKOW W cBLITOM HedTH, rasa u
HegrenpopykTos, A3C.

Heo6bi4aitHo WHpoKo Ha BbicTaeke «Hedte-
ra3-2006» 6binu npepcraBneHsl KOMNaHuM,
NpOM3BOAALME IKOHOMUYECKME UCCNER0BAHMA
W aHanu3 pasBuTMA HehTEra3oBOro KOMNNEeK-
ca; ynpaBneHua KOMNNEKCOM B HOBBIX YCNO-
BHAX; BONPOCAMU NPAaBOBOrO U GUHAHCOBOTO
perynupoBaHus; Hay4HO-UCCNe0BaTeNbCKUMU
W NPOEKTHBIMK pa3paboTKamu; 3KCNepTU3oNn
NPOEKTOB; MHAOPMALUOHHBLIM 1 NPOrPaMMHBIM
obecneyeHuem npepnpuaTmii.

Kak BMAHO U3 TeMaTUKW, NOMUMO Henoc-
pefCcTBeHHOro He)Tera3oBoro KOMNAeKca
B chepy MHTepecoB BbicTaBKM BCe Bonbwe
BKIOYAIOTCA CMEMHBIE OTPACAHM, CBA3AHHbIE C
ero obcnyxusaHmuem.

OToenbHbIMM HaUWOHANbHBIMK IKCNO3M-
UuamMn Ha BbicTaBKe «HedTeras-2006» Hbinu
npepcTasneHsl Komnawuu Bennkobputa-
Huu, lepmanun, Utanum, Kuras, Hupepnau- &
nos, Hopeeruu, Poccun, CLIA, Dunnsuann,
Opanuuu, AnoHun. CBou 3KCNO3ULMK HA CTEHAAX BHICTABKM
NPOAEMOHCTPUPOBANM TaKUe ruraHTbl MUPOBOI HedTera-
30BOW NPOMbIWAEHHOCTH, Kak poccuidckme 0AQ «laznpomp,
0AQ HK «PocHetTb», «3apybexHedts», «Jlykoiny, Mepmckuii
MmoTopocTpoutensHblit Komnnekc, 0AO «TatHedTb», 0AQ «TpaH-
cHepTb AK», TpybHas meTannypriyeckas komnanus, THK-BP,
Hemeukue E.On Ruhrgas AG, VNG-Verbundnetz Gas, Wingas
GmbH, China Petroleum Technology & Development Corporation
u3 Kutan, amepukanckas R&B Industrial Supply Company,
thpaHuy3ckana Gas De France, anoHckue Jogmec Japan 0il, Gas
And Metals National Corporation, Hopsesckas Statoil u mHorue
Apyrue. 3a 6onbwoi BKNAA B pa3suTUe HedTerasoBoil oTpacnu
W BLICOKWIA YypOBEHb OpraHu3alLnm seicTaeka «Hedrerasy boina
onobpexa BcemupHoil accouuayuei BbICTaBOYHOM MHAYCTPUM
(UFI) u otmeyena 3Hakom MexpayHapoaHoro Colo3a BLICTABOK
1 apmapok (MCBA), 4to cBMAETENLCTBYET O BLICOKOM NMPECTHIKE
BbICTABKM U ee MeXYyHapOAHOM NPU3HAHUK,

B pamkax BeICTaBKu npowen 4-it Poccuitckuin Hedrerasoesiin
Konrpecc (RPGC 2006), KOTOpbIif CTan BaHbIM AONOJHEHUEM 1
cocTaensaowei yacTbio «Hedreras-2006». B seicTynneHusx ero
Y4aCTHMKOB HaW/K CBOE KOHUEHTPUPOBAHHOE OTPAXKEHUEe BCe

trial and general use, supplies and sales of oil, gas, oil-products
and fuel-stations.

Neftegaz 2006 widely presented companies conducting eco-
nomic researches and analysis of 0&G complex, its management
under new conditions, legal and financial requlation, scientific
researches and developments, project tests, information and
software support to companies. The agenda suggests that the
exhibition engulfed the issues of not only 0&G complex, but
related sectors as well.

Among the national expositions at Neftegaz-2006 there
were stands of China, Finland, France, Italy, Japan, the Neth-
erlands, Norway, Russia, the UK and the USA. The leaders
of the world 0&G business presented their expositions:
Gazprom, Rosneft, Zarubezhneft, Lukoil, Perm Engine-Build-
ing Complex, Tatneft, Transneft, Pipe Metallurgy Company,
TNK-VR (Russia), E.On Ruhrgas AG, VNG-Verbundnetz Gas,
Wingas GmbH (Germany), China Petroleum Technology &
Development Corporation (China), R&B Industrial Supply
Company (USA), Gas De France (France), Jogmec Japan
0il, Gas And Metals National Corporation (Japan), Statoil
(Norway). For its big contribution to 0&G industry and

high organization level, Neftegaz was com-

mended by the UFI International Union of

iy ¥ Exhibitions and Fairs, which evidences the

exhibition’s high reputation and recogni-
tion in the world.

The 4th Russian Petroleum and Gas Con-
gress (RPGC 2006) was an integral part of
Neftegaz 2006. The congress was attended
by 400 representatives of 0&G industry and
related sectors from Russia and 30 other
states such as the USA, Japan, the UK, France
and Norway. They pointed to the most rel-
evant processes in Russian fuel and energy
complex:
® Russian 0&G industry: strategic develop-
ment and avenues;
® Foreign investment to Russian 0&G sec-
tor;
® Unification of energy and fuel terminol-
- ogy;

* Russian gas: potential and avenues;
® Role of Russia at international market of
liquefied natural gas;




Hanbonee BaHLIE MPOLUECCHI, NPOUCXOAAUIME B POCCUHCKOM
TOMNUBHO-3HEPreTUYecKoM Komnnekce. B pabote Konrpecca
NpUHANK yyacTue 6onee 400 npeacTaButeneit HedTerasoson
WHAYCTPUM U CONYTCTBYIOWMX eit cep npoussopacTea u3 Poccuu
u ewe 30 ctpaH mupa, Taknx kak CLUA, AnoHus, Benukobputa-
Hus, ®panyus, Hopserus u ap.
Ha nnenapHbix 3acepanuax KoHrpecca o6cymaanmce 3Hadm-
Mble 117 POCCMICKOrO HedTerasoBoro kKomnnekca npobnemei:
* Poccuitckas HedTerasosas NpoMbIWAEHHOCTL: CTpaTermyec-
KOe passutuve U NepCcnexkTUuBsbl;
® llHocTpaHHble UHBECTULNM B POCCUICKMIT HedTerasoBbli
ceKTop;
® [apMOHM3aLUUA TEPMUHONOTMM B 0BNACTM IHEPreTUYECKUX
3anacoB W pecypcos;

® Poccuitckuit ras: noTeHuMan U nepenexkTuBL;

® Ponb Poccum Ha MewayHapoLHOM PbIHKE CHVIKEHHOTO NpH-
poAHOro rasa;

* OceoeHue Wenb(oBbix HEPTEra30BbIX MECTOPOKAEHWI;

® YcToitunBoe passuTue B 06nacTu passegku u gobeiun HedTn

B Poccuu;
® TpaHcnopTuposka HedTu 1 rasa.

PackpelBas Tematuky 3acegaHuil, Ha KoHrpecce ¢ goknagamu
BLICTYNUNU PYKOBOAWTENW OTPACHEBbIX MUHUCTEPCTB W Be-
pomcts Poccuu, HekoTopeix cTpad Eeponsl, CLUA, a Takxke npea-
ctasutenu ONEK » BcemupHoli Toprosoit opranusayuu. Kpome
TOro, NepefjoBbiM ONLITOM PaboThl C ayaUTOPUEN NMOAENUAUCH
pyKosoauTenu Begyuimnx H€¢THHI:IX, rd30BbiX U UHBECTULKWOH-
Hbix komMnaHuit: Pachedts, THK-BP, Shell, Statoil, Norsk Hydro,
Chevron Corporation, ConocoPhillips, faznpom, Gas de France,
E.ON Ruhrgas, TpaHcHedTsb, Kacnuinckuit TpybonpoBoaHbli
Koncopumym, CrpoittpaHcras u ap.

B nporpammy MeponpuaTUiA MeXAYHAPOOHON BbICTABKM
«Hetdras-2006» BXOAUNM TAKKE NPe3eHTaL MK, Npecc-KoHde-
PEHLMMN, BU3HEC-BCTPeUN U CreUMani3npoBaHHbe
CeMWHapsbI: 107, ¢
® VHTennexTyansHbie NPUBOPLI — MHCTPYMEHT yay4u- § \ |

weHua paboTbl NpeanpuaTuA;

* [IpaBoBble acnekThl HeTerazocHabxeHus;
® Pa3zpaboTka cuctem aBToMaTu3auum “nop Knwoy”;
¢ [lpumeHeHre NPOEKTHLIX NPUHLUNOB B ynpasne-

HWU HedTerasosbIMU aKTUBAMMK;
® B3pbiBo3awuueHHoe 0bopyaoBaHue 1 TEXHONO-

TWK;
® Hosble peweHua no uHhopMaLnoHHoi Gesonac-

Hoctu SCADA-cuctem;
® PeweHun W TexHonoruu IBM gna Hedrerazosoit

oTpacnu;
® [lepeeo3ku HedTH U HeTENPOAYKTOB B CTPaHax S

CHI u bantuun 2006.

Obuwee konuyectpo nocetuteneit «Hedreras-
2006» cocTaBuno 32 Teic., 6ONLLIYIO YACTL KOTOPBIX,
ECTeCTBEHHO, NpenCcTaBnANn cneynanucTsl HecpTera-
30BOW OTpacu.

Cpean apyrux 0ocoBeHHOCTel BbICTABKM MOMKHO
Hd3BaTb 3aMeTHO BO3poOCillee BHWUMaHUe CO CTO-
POHbI noceTuTenei W y4acTHUKOB K MPOAYKL MM
KOMNaHUi, BbINYCKAIOWMX TeXHUKY U obopyaosa-
HUE ANA TEXHONOTWA CepBUCHOrO 0BCNyIKMBAHNSA
W KanuTankHOro peMoHTa CKBaXMWH. 3T0 — obuye-
MUPOBAsA TEHJEHLMSA, 3 NOITOMY He YAMBUTENBLHO,
YTO B LIEHTPE BHUMAHUA NOCETUTENEN HAXOAUNNCE
npeacrasneHHble Ha TEPPUTOPUM NPOBEAEHUA
BLICTABKM KONTOOBWHroBas TeéXHWKa3, HacoCcHoe W
KomnpeccopHoe obopyfoBaHue A PeMOHTa U
0CBOEHUA CKBAWWH, MHTEHCUDUKALUU NPUTOKOB,
B 0ocobeHHOCTM KonTBMHIoBas ycTaHoska M20
npoussoacTea Mpynnsl ®U].

* Offshore oil-gas fields development;
* Sustainable development of Russian upstream;
® &G transportation.

Official from the corresponding ministries and departments
of Russia, Europe and the USA delivered their speeches at the
congress as well as representatives of the OPEC and WTO. Be-
sides, the audience could learn the experience of the heads of
the leading oil, gas and investment companies: Rosneft, TNK-BP,
THK-BP, Shell, Statoil, Norsk Hydro, Chevron Corporation, Cono-
coPhillips, Gazprom, Gas de France, E.ON Ruhrgas, Transneft, The
Caspian Pipeline Consortium, Stoitransgas and so on.

The program of Neftegaz 2006 included presentations, press
conferences, business meetings and specialized workshops:
¢ Intelligent devices - instruments for bettering the company’s

work;

* Legal aspects of 0&G supply;

* Development of automation turn key systems;

¢ Application of project principles in management of 0&G as-
sets;

* Explosion-proof equipment and technologies;

® New decisions in information security of SCADA systems;

¢ IBM decisions and technologies in 0&G industry;

¢ Transportation of oil and oil products in CIS and Baltic

States 2006.

32,000 people, most of them naturally being specialists in
0&G industry, visited Neftegaz 2006. One of the peculiarities
of the exhibition is high interest of visitors and participants
in equipment and technologies for maintenance and overhaul
of rigs. This is a world tendency and it is not accidental that
visitors paid big attention to coiled tubing equipment, pump
and compressor equipment for well service and development
and well stimulation. They especially admired coiled tubing
unit M20, produced by FID Group.
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CNOBO MNMPOPU/EXPERT’'S OPINION

KOJITOBUHIOBbIU CEPBUC:
DAKTOPbI 3PPEKTUBHOCTU

COILED TUBING SERVICE:

Urmepssio c npedcedamenem y4eHo20 cosema
Yenmpa Pazsumus Konmiobuxzossix TexHonozui
Jleonudom Muxatinosuyem [pyzounosuyem

B.K.: leoHup Muxannosuy, KaKue M3MeHeHWUs Ha pbIHKe Kon-
TIOGMHIOBLIX TEXHONOrMIA NpoM3oWNK B nocnepHne roabi? Ha
KaKue HOBbIE TEHAEHUUMN Bbl MOXETE YKa3aTh?

MNpakTuKa ybeauTensbHo 4oKa3ana BblCOKYI0 3P (eKTUBHOCTb KONTIO-
BUHTOBbLIX TEXHONOTMA. HeocnopuMble NpeuMyLecTsa UCMnoNb30BaHUA
KONTIOGMHIOBBIX YCTAHOBOK NpW 0BCAYKUBAHMU U KANUTaNbHOM pe-
MOHTE CKBaMMUH cerofHs obuien3secTHbl. Hasosem camble magHble
U3 Hux: obecneyeHue NONHOW rEPMETUYHOCTM YCTbA CKBAMMHBI HA
BCEX 3Tanax BbINONHEHWA BHYTPUCKBAMMHHbIX onepauuﬁ, B pe3ynb-
TaTe yero oTnafaeT Heo6XxoAWMOCTL NOBTOPHOTO OCBOEHKA U BbI30BA
NPUTOKA CKBaXMHbI, B KOTOPOM BLINOAHANUCH PEMOHTHbIE paboTsi ¢
ncnonb3oaHueM KonTioBuHroBon TpyGbl, a TaKKe NOABNARTCA BO3-
MOXHOCTb npoBegeHns paboT 8 HedTAHONM WIW ra3oBoi CKBAXUHE
6e3 ee npeaBapuTeNLHOrO mMylwenus. B pesynesrate — 3HayuTeNbHOE
yMeHbleHue 3arpar paboyero BpeMeHU Ha NOATOTOBUTENbHbIE U
3aKNI0YUTENbHbIE ONEpPaLuK NPK OCYLECTBAEHUIM PEMOHTHBIX paboT;
3aMeTHOe COKpalieHne BpeMeH Ha NpoeefeHne CNYyCKO-NOABEMHBIX
onepauuii BHYTPUCKBaXMHHOrO 06opyaoBaHua. KonTiobuHr Takke
ynpouiaet bypeHue, Cnyck MHCTPYMEHTOB 1 NpUBOPOB, a TakKe BbInon-
HEHWe onepauuﬁ nog3eMHOro peMoHTa B F0|Jl-‘|30HTaJ1bHOI‘-"'I WK CUNBHO
WCKPUBNEHHOW CKBaXUHe. Bce BMeCTe 3TW NpeumyLecTsa NpuBoaAT
K 3HAYUTeNBHOMY Yy LEeHMI0 YCNOoBMM TpyAa paboTHUKOB CEPBUCHBIX
noapasgeneHuit, a NpeoTepaLieHne YTeuKn NNacToBbix U TEXHONO-
FMYECKUX HMUAKOCTEN B 3aKPLITON CUCTEME LMPKYNALMMU NOBbIWAET
IKONOrMYeCKy 6e30NacHoCTs B MECTe NpoBeaeHua pabort.

MpuMeHeHUe KONTIOBUHTOBbIX TEXHONOMWiA MHOTAA NO3BOAAET NPO-
M3BOJWUTL HECKOILKO ONepaLmii pEMOHTa U 0BCNYIKMBAHUA CKBAMUHbI
3a OIUH CNYCKO-MOABLEMHbIA LUKA, 4TO 3HAYUTENbLHO YBENUYUBAET
CKOPOCTb BbINOJIHEHUA NOCTABAEHHbIX NEPEf, CEPBUCHON KOMNAHUEN
3anay. Kpome 10ro, MO6UNBLHOCTb KONTIOOMHTOBbIX YCTAHOBOK M03BO-
nset 3QdeKTUBHO NPUMEHATL WX HA OTAANEHHLIX MECTOPOXAEHNAX,
pa3pabarbiBarb MHAMBUAYANLHYIO CXEMY PEMOHTA U 0OCNYKMBAHUA
ANA KaKO0A CKBaMMWHbL. B COBOKYNHOCTK 3TO AaeT 3HaYMUTENbHbIN
3IKOHOMMWYECKUA 3MEKT Npu NpoBefeHnn PeMOHTHO-TEXHONOMW-
YecKux pabor.

Mo3TOMy, HEeYAUBUTESILHO, YTO 3HAUUTENLHO BbIPOC MUPOBOI (NOT
KoNnTioBMHroBoro 060pya0BaHMA, B NEPBYIO OYepefib 3a CYET YCTaHo-
BOK ANf CEPBMCa W YHUBEPCANbHbIX — AnsA cepsuca 1 bypenus. a-
pasnenbHo C 3TUM HAMETUNACh TEHAEHUNA K HEKOTOPOMY CHUMXEHUIO
napKa TpaguLMUOHHbIX BYpPOBbIX YCTAHOBOK.

B nocnedHue rofibl yaanoch BONJOTUTL 04EHb MHTEPECHBIE KOHC-
TPYKTUBHbIE peweHus B chepe KonToOWHroBoro bypeHus, ofHaKo
cieyeT npu3Hars, 4to BypHoro pacnpoctpaHeHns B Poccum u cTpaHax
CHT oHo Bce euwe He nony4uno. Caepxusaouiue GakTopsl — BbICO-
Kas, NoKa ellle, CTOMMOCTb 060PYA0BAHNSA, OFPaHUYEHHOCTb Cepsl
ero 3eKTUBHOTO UCNONB30BAHNSA, 04EHb BbICOKUE TpeboBaHusA K
KBanuuKaLum1 KafpoB U TEXHONOTUYECKOH NOATOTOBKeE, 8 NOPOi 1
MHEPTHOCTb MbILLSIEHUA HEDTAHUKOB B OTHOWEHWI HOBBIX TEXHONOT WA
1 060pyRoBaHMA.

EFFICIENCY FACTORS

Interview with Leonid M. Gruzdilovich, chair of
the scientific council of Development Center for
Coiled Tubing Technologies.

Coiled Tubing Times: Leonid Mikhailovich, what
are the recent changes at coiled tubing market?
Could you point to some new technology trends?

High efficiency of coiled tubing technologies was
demonstratively proved in practice. The valid advan-
tages of coiled tubing units for well maintenance
and service are well-known. The principal advantage
is complete integrity of the well top at all stages of
downhole operations. It excludes repeated develop-
ment and stimulation jobs and enables coiled tubing
service without preliminary well killing. As a result
start and end service operations consume less time
and round trip of downhole tools goes faster. Coiled
tubing simplifies drilling, tool and instrument running,
service of horizontal and deviated wells. All these
advantages largely improve working conditions of ser-
vice. The prevention of stratum and process fluid loss
in the closed circulation system raises environmental
security on the site.

Coiled tubing technologies provide for several ser-
vice operations during one descent and ascent cycle
and the company can finish its service tasks sooner.
Besides, the coiled tubing units are that mobile that
they can be easily applied in remote fields, individual
service schemes or used in separate wells. Taken to-
gether these factors make services rather beneficial.

That is why it is not surprising that the park of coiled
tubing tools has largely grew, mainly at the cost of the
service units and universal units for service and drill-
ing. At the same time the park of traditional drilling
units tends to decline.

Interesting constructive decisions have been intro-
duced to CT drilling lately, but they haven't penetrated
the Russian and CIS markets yet. Their spread is ham-
pered by still high equipment costs, strict requirements
to personnel qualification and its technological train-
ing and sometimes by slow eagerness of oilers to apply
new technologies and equipment.

Coiled Tubing Times: In the context of new fields
opened and 0&G explorations getting more expen-
sive the role of well maintenance and service has
largely increased. What do you think are the prin-
cipal efficiency advantages of service companies?

One of their main competitive advantages is good
technical base, having two important components.
The external component is the level of technical
equipment, which depends on its correspondence to
the best world standards of the industry. The leaders
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B.K.: B nocnegHee BpeMA B CBA3M CO CTapeHUEM OTKPbITbIX
MeCTOpPOXAEHHUIA U yAopoXaHueM HedTeraso-pasBeiKu 3Hauu-
TENbHO BO3POCNA PONib CEPBUCHOrO 06CNYMUBAHNA CKBAXMUH,
pa6oT no npoBefieHnI0 UX KanuTanbHoro pemoHTa. Kakoebl, Ha
Ball B3rNAf, OCHOBHbIE (hakTopbl adeKTMBHOCTH paboThl cep-
BUCHbIX KOMNaHUN?

0aMH M3 OCHOBHBIX (hAKTOPOB KOHKYPEHTOCNOCOBHOCTU cepBuC-
HbIX KOMNAHUN — 3GEKTUBHOCT UX TeXHUYecKoi Hasbl, KoTopas
charaeTca M3 ABYX COCTaBNAOLWMX. BHewHsan COCTagnawWan — 310
VpOBeHb TEXHUYECKOW OCHalleHHOCTH, KOTD]JHIFI Hanpamyio 3aBUCKT OT
COOTBETCTBMA TEXHNUYECKNUX XapaKTEPUCTUK MmenLweroca B Hanu4dmm
000pyAOBaHUA NYYWKMM MUPOBLIM aHanoram, a TakKe cTaHfapram,
NPUHATEIM B OTPACTH. ﬂnnepu MWPOBOTO pbiHKa CEPBUCHbBIX yenyr
cTanu TakoBbiMu Bnarogaps cTabunbHOMY MPUMEHEHUIO NYYWINX
TEXHONOTWYECKWX pelleH Hﬁ, KOTOpGie, B CBOK o4Yepensb, onupawTCa
Ha MCNONb30BaHWE Ny4LWeEro Oﬁﬂpyﬂ,UBaH MA W MHCTPYMEHTA. BHyTpEH-
HAR e COCTaBNAKILaA — 3TO 3aTpaThl HA TEXHMYECKOe OCHaLleHWe
KOMNaHWiA: pacxofbl Ha npuobpeteHne obopyaoBaHKUA U MaTepUanos,
Ux nopnepaHue, a TaKe Ha HenocpeACTBeHHOE NnpoBefeHne IKC-
nayaraunoHHsIx pador.

Eue oauH BaHeiwmit haktop — 0By4eHHOCTb U BLICOKAs KBaNu-
thukauma nepcoHana.

OpHako, 371 (haKTOPbI NO-Pa3HOMY AOCTUrAIOTCA Pa3HbIMU yHACTHM-
KaMW PbliHKA. prngle MeXAYyHapoaHble CEPBUCHbBIE KOMNAHUK WMEDT
MHOTOTBICAYHBIE HAYYHO-TEXHUYECKUE LIEHTPHI, KOTOPLIE OTOMPAIOT U
TECTUPYIOT BCE HoBelLWee 060pyA0BaHNE, NOABAAIOLLEECA HA PbIHKE, W
noMoratT CBOUM CepBUCHLIM nogpasfeneHnam OCHACTUTLCA ﬂy‘lLUF.'!;I
NpoAyKLMeN eCATKOB Pa3ninyHbIX NnpoussoauTeneit. Nx yyebHole LeHT-
pbl NO3BONAIOT BLICTPO M KAYECTBEHHO NOATOTOBUTHL (MAW NEpenoaroTo-
BUTb) NepcoHan Heobxopumoit keanudukauuu, Hebonblwme cepBucHbie
KOMNaHWKM B 3TOM OTHOWEHUM HEKOHKYPEHTOCNOCOOHBI, T.K. HE MOTyT
CopepaTb Odaxe HeCKONbKO COTEH 4YenoBek Ons BbilWEeHa3BaHHbBIX
Lenen, OIHAKO Y HUX CTb IPYTiUe KOHKYPEHTHbIE NpenmyllecTea. Mpu
3TOM, KaK NOKA3bIBAET NPAKTUKA, yCrelHbie ObICTPOPaCTyLMe CepBuc-
Hbleé KOMMaHnKn 3[b¢|€i(THBHO pewatoT eblllenepeyncneHHsoe npO6ﬂ9Mb1
MnyTem TeCHOro COTPYAHUYECTBA C 1-2 U3BECTHLIMU NPOU3BOAUTENAMM,
KOTOPbIE 3aKPLIBAIOT BCE OCHOBHbIE NOTPEOHOCTU 3TUX KOMNAHWIA B Bbl-
COKOKa4ecTBeHHOM HoBelwem 0bopynoBaHuK, 06y4eHn nepcoHana u,
TaKum 06pa3om, NO3BONAIOT BbITL TEXHUHECKU XOPOLIO OCHALEHHBIMH,
He pa3fyBas WTaTa TeXHUYECKUX U APYTUX HEeNpohUNbHBIX CYKE.

B.K.: He Mornu 6b1 Bbl Ha3BaTb NPOM3BOAUTENEH, CNOCOBHBIX
OCHAaCTUTb CEPBUCHYI0 KOMNAHUIO MONHbIM KOMNNEKTOM COBpe-
MeHHOro 060pyAOBaHUA U3 ORHUX PYK»?

OpHa M3 KOMMAHKUIA, KOTOPas BLINYCKAET NPaKTUYeCKW BCe CoBpe-
MeHHoe 06opyaoBaHue ansa Hedrerazosoro cepeuca — [pynna U,
MUCCUS KOTOPOW — Aath HedTAHWKAM W ra3oBukam takoe obopy-
A0BaHWE, KOTOpPOE NO3BOAWT pacWMpuUTh NepevyeHb BbIMONHAEMbIX
onepauui, B TOM Yucne 3a CYeT 0CBOEHWA HOBBIX paboT, KOTopble
NPy UCMONb30BaHUN PaHee NpUMeHsBlLIErocs 060pyaoBaHUA Guinu
3IKOHOMUYECKU BECCMBICTEHHBIMK.

Crout oTMeTUTb, YTO npoaykuus pynnel ®U] ucnonb3yetca He
TONBKO COBCTBEHHO pOCCHF\CKI-‘iMI"I CepBUCHLIMW KOMNAHMUAMMK, HO MU-
POBLIMM IWAEPaMU LAHHOTO CEKTOPA IKOHOMUKM. 33 NOCAeAHUE rofib!
lpynnoit ®U[ v ee nuaepom — C3A0 «PUAMALL NOV» 6eino cozaaHo
TpWU NOKONEeHUA MOBUNBLHBIX KONTIOOUHIOBBIX YCTaHOBOHK.

Mepsoe nokonexne (1999-2001 rr.) — yCTaHOBKM C MONHOCTbIO
OTeYyecTBEHHON KOMNneKTaluueid, B COOTBETCTBUU C TEXHWHECKOM
NONUTUKOI OCHOBHOTO 3aka3ymnka — OAQ “l[aznpom”.

Bropoe nokonenue (2002-2004 rr.) — YCTAHOBKM, MOAEPHU3NPO-
BaHHbIE N0 pe3ynsTaraM NOAKOHTPONLHO IKCNNYaTaLMKM YCTAHOBOK
Nepeoro NOKoneHwWA. Y Hux ynydyleHHan KoMnaekTauus, B TOM
YWucne YacTb rMApOANNaparypsl — BeAyUWNX MUPOBbLIX NPOU3BOAN-
teneit. OHM oTnuyaloTca Gonee WUPOKUM AWANA30HOM MYHKUMO-
HaNbHbIX BO3MOXHOCTEN, HANUYUEM LONONHUTENBHBIX YCT[JOFICTB (4]

of the world service market amounted to their position
because of the stable application of the best technical
decisions, which are in their turn meant for the best
equipment and instruments. The internal component
implies costs for technical readjustment of companies:
expenses for materials and equipment, maintenance
and service expenses.

Another important factor is high personnel quali-
fication and training. Yet each market participant
achieves these factors in a different way. Big interna-
tional service companies have scientific and technical
centers with thousands of employees, who select and
test the latest equipment of the market and help their
service divisions to receive the best products from
dozens of manufacturers. Their scientific centers
provide good and fast personnel training in the re-
quired qualification. Small service companies are less
competitive in this respect. They can't afford even 100
employees for the mentioned purposes, but they have
other advantages. In practice successful and rapidly
developing service companies manage the problems by
close cooperation with 1-2 reputed companies, satis-
fying their demands in new, high quality equipment
and personnel training. Thus they are well-equipped
without being overstuffed with technical and other
marginal services.

Coiled Tubing Times: Could you please mention
some producers, able to single-handedly equip
a service company with a whole set of modern
equipment?

One of such companies is FID Group, which produces
practically all tools for 0&G service. Its mission is to
expand the range of operations, making possible new
jobs that were economically senseless, when the old
equipment was used.

Not only Russian service companies, but many world
leaders of the industry use the products of FID Group.
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CNOBO MNMPOPU/EXPERT'S OPINION

npUHagneHocrei, obecneynsaiot 6onee ahhexTUBHOE COOTHOLe-
HUE LieHbl M KayecTea.

Tpetbe nokonewue (c 2004 r.) NosBUNOCH NOCAE BEIXOAA 33 NPEENb
CHT. YcraHoBky 3-ro nokonexus BKkAoYaloT Haubonee 3t heKTUBHbIE
KOHCTPYKTUBHbIE pelleHUs, BHECEHHbIe No pe3ynbratam paboTsl ¢
MEXAYHAPOAHbBIMW CEPBUCHBIMU KoMnaHuaMmu. OHU obecneyunBaloT
NPUHATBIA B MUPE YPOBEHb NOTPEOUTENBCKMX M IKCTNYATALMOHHbIX
XapaKTepuCTUK B NpUEMNIEMOM LIEHOBOM WanasoHe.

Ceroansa B nepeyHe npoaykuuu fpynnel ®UM — KonTio6UHIOBbIE
KoMnneKchl Ans paboTel C MOPCKMX NAATQOPM M AOCTaBKW B TPYA-
HOAOCTYNHbIE MECTA Ha BEpTO/IeTax, KoMNAeKCkl obopynoBaHua s
rMapopaspeiBa nnacra, MOLHbIE HACOCHI, NpoOnNaHToOBO3bl, TENNOHA-
rpeeatenu, KOMNpeccopsl, UHCTPYMEHT, nofa3emMHoe obopynosaHue
W MHOTOe gpyroe.

Kypc Ha obecneyenue notpebuteneil Bcem coBpemMeHHbIM BLICOKOTEX-
HonornuHbIM 060pyaoBaHMem (KonTiobuHr, [PT1, 6ypeHue ropu3oHTab-
HbIX CKBaMH, B TOM YMC/Ie Ha IeNPeccum) N0 NPUHLIMIY €13 OHUX PYK»
notpeboBan KpynHbiX BHYTPEHHUX U3MEHEHWA B KOMNAHUAX FPYMMb,
OfAHAKO, 3T0 66110 HEOBXOAMMO ANA HOBLIX NOTPEGUTENEN — HEKDPYMHBIX
CepBUCHLIX I{OMFIBHI-"II:"I, CTPEMUTENBHO 3aNONHAOWMX PBIHOK CEPBUCHbLIX
yenyr 8 CHI. B omnyme ot Takux rurautos, kak Schlumberger, onu
HE MMEHT MOWHBLIX TEXHWYECHMX nop,pamenel-mﬁ, B KOTOPbIX 3aHATHI
ThICAYN Niofer. VM ynobHee ocBauBath HOBYIO TEXHUKY M 06yyaTh
CMEeLManucTos € OAHNM, @ He C AeCATKAMWU NapTHepOB.

W3menunuce B [pynne ®N n ycnosua co3naHus TexHUkU. Ecan
NepByio KONTIOBUHIOBYIO YCTAHOBKY CMOMM NMO-HACTOALLEMY WUCMbi-
TaTb, NWWbL Pa3sBepHYB ee Ha HeTAHOW CKBAXKWHE, TO Tenepb Ans
WCNBLITaHUIA Y3N0B U rOTOBLIX HBAERMJ;I ncnone3lyercs 9 cneunanbHblx
TECTOBbIX CTEHA0B. HEKOTOPbIE U3 HMX MO CNOKHOCTH CONOCTABUMbI
C CaMoit KONTIOBUHIOBOM YCTAHOBKOIA.

B.K.: KakoBbl, no-awemy, nepcnekTuBbl pasBuTHA ANA KOA-
TIOOUHIOBbIX TEXHONOMMIA?

CTpemuTenbHO M3MEHAIOLIMECH IKOHOMUYECKHUE U Fe0NOrnYeckue yc-
nosuAa ,[106bl'm yrmesogopoaHoro CbipbA, YHECTOYEHUE 3KONOTUYECKMX
TpeboBaHHit HeM36eKHO NPUBEAYT K PE3KOMY POCTY BOCTPEBOBAHHOCTH

During the last years FID Group and its leader Fidmash
NOV produced 3 generations of mobile coiled tubing
units. The first generation (1999-2001) used only
domestic spare parts, following a technical policy of
its main contractor - Gazprom.

The second generation (2002-2004) included units,
modernized after the units of the first generation
were tested in practice. They had better spare parts
with hydraulics manufactured by the world leading
producers. The units could perform more functions,
had additional devices and belongings and were more
lucrative in terms of price and quality.

The units of the 3rd generation (since 2004) stepped
after spillover the limits of the CIS. They comprised
the most effective constructive decisions, adopted to-
gether with international service companies. They cor-
respond to the global level of consumer and operation
parameters and had an acceptable price spectrum.

Today FID Group produces coiled tubing facilities
for platform jobs, helicopter transportation to hard-
to-reach spots, hydrofrac installations, heavy pumps,
propaniers, thermal heaters, compressors, instruments,
underground equipment and many other tools.

Provision of all high-tech equipment (coiled tubing,
hydraulic fracturing, horizontal drilling including drill-
ing in sinks) from one company required big changes
within FID Group. Yet such changes were necessary for
new consumers — small companies, sweeping the CIS
service market. Unlike such giants as Schlumberger
they have no powerful technical divisions, employing
thousands of people. It is more convenient for them
to adopt new equipment and train specialists with
the help of one partner and not dozens of them. The
conditions of technology development in FID Group
changed as well. The first coiled tubing unit was tested
in oil well and modern units are tested in 9 bedsteads.
Some of them are as complicated as CT unit itself.

Vcranoska MK20T, npoussoacrea ®UMAILL NOV
MK20T unit, manufactured by Fidmash NOV
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konTio6uHrosoro o6opygosanus. C Apyroi CTOPOHLI, A OXUAAI0
CHUXeHuA B 1,5-2 pasa cebecToumocTn BypeHus rubkumm Tpy-
BamMu ropu3oHTaNnbHbIX CTBONOB M3 KOJOHHBI OCHOBHOW BEpPTHU-
KanbHOW CKBAMMHBI, B TOM 4MCIE Ha Aenpeccuu. ITo Hen3bemHo
npvBeaeT K YBeNUYEHWIO BHEAPEHUA CUCTEM, 0BecneynBalownx
BypeHue 1 3aKaHYUBaHUe 3a OIMH NPOXO[, MOBLICUTCH TOYHOCTL
ynpaeneHvs 3a60iHbIMU KOMNOHOBKAMK, UX L|eHA CHU3UTCH, BCe
yauwe ByayT UCNONb30BATLCA HOBLIE MATEpUaIbl, PeansHOMN cra-
HeT aBTOMaTK3auua npouecca 6ypeHus. Oxupaerca noaeneHne
COBEPIWEHHO HOBbIX KOHCTPYKTUBHbIX PELIEHNIA AN KONTIOWH-
roBOr0 0DOPYAOBAHMS, MPUMEHSEMOTO BO BCEX HECTAHAAPTHbIX
Ha CerofHAWHWUIA AeHb CUTYaUWAX, HanpMMep, B NOABOAHOM
OypeHuu, fOObIYe KAMEHHOTO YA, MeTaHa u T.n. Ha Mol B3map,
Bynet pacTi npUMeHeHWe KonTBMHra Npu CTPOUTENBCTBE MH-
TeNNeKTyanbHbIX CKBAWMWH, NPW UCNONL30BaHUM pOBOTOB Kak Ans
W3yYeHUs, TaK ¥ ANA PEMOHTA CKBAMMH.

CrouT OTMETUTB, 4TO UMeHHO B Poccuu Ha cerogHa Habnio-
paercs camas GbicTpas 8 MUpe aMHamuka pocta BypeHus
konTiobuHrom. B Poccum W ctpaHax CHI B 6ammkaiiwme 4-5 ner
KonuyecTso npofypeHHbIX C NOMOWbI0 KONTIOBMHIA CKBAMMUH
YBENUYUTCA He MeHee, yem B 10 pas.

Kpome Toro, B Poccum byaeT 1 Aanbile NpofoKarbCs NPOLECc Bbi-
BOla CePBUCHbIX NOAPa3aeNeHnil U3 HenocpeaCcTBeHHOM CTPYKTYPbI
HedTerasoBbix KOMNAHWIA, YTO NPUBEAET K NOBLILLEHUIO AKTUBHOCTH
POCCMWCKUX CEPBUCHbIX KOMNAHWIA, @ 3HAYUT W K AanbHenwemy
PacluMpeHuio yenyr ¢ npumMeHeHueM rubkux Tpy6. Omupatorca u
HOBbIE MHTEPECHbIE PeLieHsi POCCHICKIMX KOMNAHUIA B OTHOLWEHUK
KonTio6uHroBoro 6ypeHus, 0CHOBaHHbIE HA YMCTO POCCUIACKOM
onbite. bypyuiee kontiobunrogoro bypexus 8 Poccum cssizaHo
C KOMNAHWAMM, YE HAYaBWWUMK NPAKTUKOBATL 3TH TEXHOMOTHMK
(OAQO “CyprytHedrerasz”, 0AO “Taznpom” u OAO HK “Baw-
HedTb"), C KOMNAHUAMK, pasBuBAOWMMY BypeHue Ha fenpeccuu
(0AO “Nykoitn”, OAD “Pochedts”, 0AQ “TatHedTs”), a Tak e c
MONIOAbIMU CEPBUCHBIMW KOMNAHWAMM, aKTUBHO BHEAPAIOWMMU
HOBblE TEXHONOTHH.

becedosan AnexcaHdp Ocmposyos

iy

Y

Coiled Tubing Times: What are the avenues of coiled
tubing technologies?

Rapidly changing economic and geological conditions of
hydrocarbon production, tough environmental requirements
will naturally lead to soaring demand in CT equipment. On
the other side I expect 1.5-2-time decrease in CT costs of
drilling horizontal drainholes, including drilling in sinks.
As a result the systems enabling drilling and completion in
a single pass will become more frequent, their costs became
cheaper; bottom-hole assemblies will be more precise and
expensive. New materials will be used more frequently and
automatic drilling will become a reality. New constructive
decisions in the field of CT equipment will be designed.
They will be applied in atypical situations like underwater
drilling, excavation of coal and methane. I believe that
that coiled tubing will be used oftener in the construction
of intellectual wells. Robots will also be used for well ex-
plorations and service.

At the moment Russia sees a boom of coiled tubing drill-
ing. In the next 4-5 years the number of CT drilled wells is
going to rise 10-fold. Besides, Russian service divisions will
be separating from big 0&G companies and CT market will
expand. Newinteresting CT developments, based on domes-
tic experience, are expected from Russian companies. The
future of CT drilling in Russia is connected with companies
that have already started technology application (Surgut-
neftgaz, Gazprom and Bashneft), companies which practice
underbalanced drilling (Lukoil, Rosneft, Tatneft) and young
service companies, actively applying new technologies.

By: Alexander Ostrovtsov
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TEXHONOTUN N OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

TMAPOMOHUTOPHAA NEP®OPALIUSA

nPU nomMoLuun
KOJITHOBUHTIA:

HOBbI METO/, BbINOJIHEHUSA OMEPALIUIA
MMAPOPASPbLIBA B TOPU30HTAJTbHbIX 3AKAHYUBAHUAX

CT DEPLOYED HYDRAJET-PERFORATING
PROVIDES wWiTH THE HELP OF COILED TUBING UNITS

B.W. McDaniel
Loyd East
Halliburton

AHHOTAUMA

Ans Toro, 4To6bl BLIBECTU HA peHTabenbHbIi ypoBeHb A06bIYK
TOPU3OHTANBbHO 3aKOHYEHHbIE CKBAXUHBI C HU3KOW MHTEHCUMBHOCTbIO
NPUTOKA, OHM 334aCTyI0 HYKAAIOTCA B MHTEHCU(UKALNM METOAOM
rMApaBNM4YecKoro paspeiBa. Ho orpaHWyeHHOCTh B CpeACTBax pef-
KO NO3BOAAET UCMONb30BATh TAKME METOAbl, KaK LLeMEHTUPOBaHKWe
3aKaHYMBAHWI W MHAMBUAYANLHBIA TMAPOPA3PLIB MHOMOYUCTEHHbIX
YYacTKOB NpH NOMOLW W30NALMK MOCTOBBIMKM NpobKamu. A Heko-
TOpbIE HOBbIE METO/bl TPEGYIOT MPUMEHEHUA HA CKBAMMHAX BecbMa
[OPOroCTOAWMX KIOBENMPHBIX U3ENnnin».

Wcnonb3ya meTop rUAPOMOHUTOPHOI NephopaLu ¢ NOMOLLbIO
KONTIOOMHIOBOM TPYGbI U 3aKa4KW MAPOCMECH ANA TUPOPa3PhIBa N0
3arpy6HOMY NPOCTPAHCTBY KONTIOOUHIOBOIA TPYBbI/06CaAHONM KONOH-
Hbl, ONEpaTop MOXeT NpUMeHATh 6onee BezonacHble 3akaHYNBaHUS,
C 3KCNAYaTaUMOHHON KONOHHOW-XBOCTOBUKOM (LLEMEHTUPOBAHHbIE
WU HET). 3a OAiHY CNYCKO-NOABEMHYIO ONepaLyIo OTAENbHBIE YYacTKK
nepgopupyloTCa, NOBEPraloTCA rMAPOPa3PhIBY U 3aTeM U30UPYIOTCH
necyaHsiMu npobkamu. Mockonbky KonTBUHroBas Tpy6a cnocobHa
ABUraTbCA MEXY CTaAWAMM BLINONHEHWUA ONepaLyMn ruapopasphisa
M nocsie ee OKOHYaHUA, HEOOX0AMMA TONLKO OfHAa CKBAaXWHHAS
CNYCcKO-NOALEMHAA OnepaLUua Npu NOMOLWK KONTIOBUMHTOBOM TPYObI 1
0AiHa MOBMAM3aUMA ANA TMAPOPA3PLIBA. [LONYCTUMAR MHTEHCHBHOCTL
Npu NPOBEAEHUM TMAPOPA3PbIBA MOMET BbITh JOCTATOYHO BbICOKOW,
NO3TOMY Pacxofibl Ha UHTEHCU(UKALMIO 3HAYMTENLHO CHUIKAIOTCS,
TaK Kak onepauuu nepopupoBaHus/rMapopaspeiBa BeIMONHAITCA
NO HECKONBKO pa3 B fieHs.

MNPEANOCHIIKHU

4acTo ans BbIX0/1a CKBAXKMHbI HA PeHTabe bHbIN ypoBeHb 20664
HeobxoAMMa ycnewHas nHTEHCUUKALMA NOCPeACTBOM NPOBEeHNA
rMAPOpa3spbiBa B rOPU3OHTaNbHbLIX 3aKaHuMBaHuAx. OgHaKo, B OT-
NNYKE OT CKBAXMWH CO MHOTUMMW BEPTUKANbHLIMU 3aKaHYMBAHUAMMY,
HEBO3MOXKHO 4acTo U 3 (HEKTUBHO KOHTPONMPOBATL pa3MelieHune
paspbiBa BAOAb rOPW30OHTANLHBIX YYACTKOB, 3a MCKNIOYEHUEM Tex
cny4aes, korga 60koBoit cTBON Bbln 0BCaXeH U IPDEKTUBHO 3a-
LEMEHTUPOBAH C MHOMOYMCNEHHBIMU CTafUAMU TMAPOPA3pPbIBa U
MHOTOYNCNEHHBIMW CKBAXMWHHBIMWU ONepaLusMu, KOTOpbIe 3HaYu-
TeNbHO YBENMYMUBAIOT PacxXofbl Ha (PUHANbHOE 3aKaH4YuBaHue [1-6].
B HeKoTopbIX chyyasx faxe UCnonb3osBaHue 06cagHOi KONOHHbI-
XBOCTOBMKA W MHOr03TanHoro nephopupoBaHua He rapaHTupyer
YCNeWHOro KOHTPONA KONMYECTBA U PACMONOKEHUA MECT Pa3PbIBOB,
NOABNRIOWMXCA B pe3yNbTaTe onepaunil ruapopaspeiea 8ok 60Ko-
BOTO kaHana [3]. MHorve cKBaMMHbl M3-3a HU3KOH UHTEHCUBHOCTH
NPUTOKE, HU3KOTO AaBNEeHNS, BONBLWOro KOANYECTBA CONYTCTBYIOWEN
BOAbI MU COYETAHMA ITUX DAKTOPOB HE MOTYT A1aTh YPOBEHb A00bI-
YM, AAEKBATHBIN BLICOKOMY POCTY PACXOA0B HA LLEMEHTUPOBAHHbIe
o6cagHsle Tpy6Obl U TPAAMLMOHHLIE METOAB MHOrO3TanHoit obpa-

b.B. Maxflenuen,
Nona K,

Halliburton

ABSTRACT

Horizontal completions in lower-permeability forma-
tions often necessitate effective hydraulic fracturing
stimulations for these wells to achieve economic pro-
duction levels. Cost constraints seldom allow the use of
methods such as cemented completions and individual
fracturing of numerous zones with bridge plug isola-
tion. Some newer methods require expensive downhole
“jewelry.”

By implementing a coiled tubing (CT) deployed hydrajet
perforating method and pumping the fracturing fluid
slurry down the CT/casing annulus, the operator can use
lower risk liner completions (cemented or not). Individual
zones are perforated, fractured, and then sand-plugged
one at a time. With the ability to reverse-up the CT be-
tween stages and after all fracs are completed, only one
CT intervention and one frac mobilization are needed.
The allowable frac rates can be quite high, and stimula-
tion costs are greatly reduced by perforating/fracturing
multiple times within the same day.

BACKGROUND

Successful fracture stimulation of horizontal comple-
tions is often necessary to achieve economic production
rates. However, unlike most vertical well completions,
it is often impossible to repeatedly and effectively
control the placement of fractures along the horizontal
section unless the lateral was cased and efficiently
cemented, with multiple fracturing stages and numer-
ous well interventions adding significant cost to the
final completion. [1-6]. In some cases, even the use of
cemented liners and staged perforating are not fully
successful in controlling the number and locations of
hydraulic fractures along the lateral [3]. Many reser-
voirs cannot produce at sufficiently adequate rates to
support the high cost increase of cemented casings
and conventional methods of achieving multi-stage
fracture stimulation treatments because of low effec-
tive permeability, low pressure, high water production,
or some combination of these. For oil reservoirs, high
oil viscosity is another limiting factor. Thousands of
horizontal wells completed either openhole or with
some form of non-cemented liner (typically either
perforated, preperforated, or slotted) have only pro-
duced at marginally economic rates and many others
will not achieve economic rates without stimulation.
This is in addition to wells that do not have adequate
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6OTKM NOCpeACTBOM riuapopaspeiBa. Eule ofHUM CAEPKUBAOWMUM
ypoBeHb A06bIYM HAKTOPOM ANs HEDTAHbLIX MECTOPOXACHNA ABNA-
eTCA BLICOKAA BA3KOCTb HEDTH. ThiCAYM rOPU30HTANBHBIX CKBAXWH,
3aKOHYeHHble NGO KaK OTKPbLITAR CKBAXWHA, MO0 NPWU NOMOWM
HEKOTOPbIX TUNOB HELeMeHTUPOBAHHbIX XBOCTOBUKOB (06bIYHO
nephopupoBaHHbIX, NPEABAPUTENLHO NEPPOPUPOBaHHBIX UM CO
WEeNeBUAHBIMI NPOAOALHBIMM OTBEPCTUAMM) AAIOT NULL MUHUMANb-
Hblil ypoBEHb peHTabensHoCTH A06biYM, @ 6onbwoe KONNYeCTso
[PYrHX CKBaXUH U BOBCE He BLIXOAAT Ha YPOBEHb PEHTA0ebHOCTH
6e3 npeasapuTentHoil uHTeHCudUKaumn. UHbIMK CnoBami, pedb
MAET O CKBAaXMHAx, KOTOPbIE HE UMEIOT aieKBATHbIX XapaKTepuc-
THK unu obvema f0OBIYKM AaXe nocne NpoBefjeHNs 3HaYUTENbHbIX
MHTEHCUDUKALUOHHbIX paboT.

B cKBa}MHax CO CBEPXHU3KOW MHTEHCUBHOCTbIO NPUTOKA, TaKMX,
HanpuMep, kak Ha mectopoxaexuun baprett Wein (wrar Texac,
CLIA), adbdeKTUBHAA MHTEHCUUKALKMA MPU NOMOLWM TMAPOPA3PLI-
Ba — HeobXoAMMOe YCNoBUE AN BLIBOAA HA peHTabesbHbIf ypoBeEHb
[06bl4M FOPU30HTANbHBIX 3aKaHuMBaHKiA [7]. Tem He MeHee, KaxeT-
CSi, MHOTME ONepaTopsl Hayanu NOHWMaTh, YTo U AnA BoNbWMHCTBA
06bIYHBIX CKBa¥MH € HU3KOW MHTEHCUMBHOCTLIO NPUTOKA MPUHATUA
peleHWit No GypeHuio U 3aKaHYMBaHUIO JOMKHBI NCXOANTL U3 Heob-
XOAMMOCTM AOCTUMKEHUA IDMEKTUBHON UHTEHCUDUKALMM NPy No-
MOLLYM rMAPOpPa3psIBa 6ONbIMHCTBA (€CNH He BCEX) FOPU30HTANbHBIX
CTBO/NOB C HU3KOW-CPeiHer NPOXOAUMOCTbIO. Onepartopsl coobuwanu
0 OCTVIKEHWI Ha HEKOTOPbIX TaKMX CKBAKMHAX afleKBATHOTO KOHT-
PONA Hajl PacnonoXeHnWem paspbiBOB NMPU NOMOLK XBOCTOBUKOB U
MeTOA0B NpoBeaeHns nepdopauni C orpaHUYEeHHbIM KONNYECTBOM
CNyCKO-NOABEMHbIX Onepauuid (C UeMeHTUpOBaHKeM H 6e3 Hero).
Ho nofobHble yenewHble onepauuy — 370 NUlWb Manbiit MPOLEHT OT
06uwero KonuyecTea cny4aes.

Mpouecc BLINOAHEHMA TUAPOPA3PbIBA B HECKONbKO 3TaN0B,
OCYLECTBAAEMBIX 33 OAUH [eHb, 3a4acTylo ABNAGTCA anbTepHa-
TUBOI ANA MHTEHCUGBUKALMOHHBIX ONepauunii, ecnn B XoAe Hero
obecneynBaeTca IPPEKTUBHLIN KOHTPONb 3@ NO3ULUOHMPOBAHWEM
OTOENbHbLIX 30H pa3pbiBa. HepasHo, 4T06LI BEPHYTH CKBAXMHAM
peHTabunbHOCTL B KOHKPETHBIX 3IKOHOMUYECKUX YCNOBUAX, HE-
CKONbKO NOA0OHLIX CKBAXMUH NpKU NOMOLWMU HAPYHKHbIX NaKepos,
obcagHoi TpyOel M METOAOB NOWAroBOro OTKPLITUA OTAENbHBIX
YYacTKOB B CTBOME CKBAXMWHLI U 3aTeM NJOTHOTO 3aKpbiTUs Mpy
NOMOLM WAPOBOro KnanaHa nocie 3aBeplieHns Kaxaoro rana
rMAPOpPa3phiBa NOAYYUNM M BOIMOXHOCTb aA@KBATHOTO KOHTPONA
Haj pa3MmeuleHuem pa3pbiBos. Ho CKBaXMHHbIE KIOBENUPHbIE U3/~
NUA» YBENNYMBAIOT PACXOABI U LONONHUTENbHbIA PUCK NPK CRYCKE
XBOCTOBMKa, CyWECTBYIOT OTPaHWYeHWA TaK e U ANA PAfa 3Tanos
npoLecca, KOTOPbIe MOTYT BbLINOAHATLCA MPW NOMOLLA METOA0B
repMeTH3aluu WaposbiM knananom. B pesynsrare 3Toro npouecca
KpOMe ecTecTBeHHbIX «CNabbix MECT» MW ToYeK, BbIOPaHHLIX B
npouecce GypeHns, MOTYT NPOU30IATH YPE3MEPHO YACTbIE PA3pbiBLI
nnacta, Tak Kak 6onblWwol y4acToK HeobcaxeHHoro 3atpybHoro
NPOCTPAHCTBA HAXOANTCA 6ECKOHTPOJILHO NMOA NOBbILEHHbIM AaB-
NeHueM Ha y4yacTKe, rAe MOryT NPOUCXOAUTL Pa3phiBbl.

HekoTopble onepatopel AOCTUrAanW ycnexa Ha BEPTUKANbHBIX
CKBaXMHAX npyu pa3melieHnu nepdopauoHHbIX 3apAR0B CHapyHK
06cagHOM KONOHHbI U CRyCKa ee Ha npoekTHyto mybuky (MT). Mpu
NpaBUAbHOM NPOBEAEHUM NPOLECCA OH ABNAGTCA PeHTaDENbHbLIM
METOAOM ANA MHOro3TanHoro rugpopaspoisa [9-10]. Ckeaxuu-
Hble IOBENUPHbIE U3AENUA» ANA MOAOOHLIX CUCTEM 3HAYMTENBHO
YBENWYMBAIOT 3aTPaThl HAa 3aKaHUMBAHUE, HO WX YCMeWHbIA CAYCK
(BaHbIIN (haKkTOp pUCKa) MOMET 0becnedqnTs U30NALUNID MHOTOS-
TanHoro rugpopaspbisa, Heobxoaumoro pakropa 3hdexTHBHON
UHTEHCUDUKAUNW TOPU3OHTANbHBIX 3aKaHYMBaHMM. BeinonHenne
TaKoi onepauu 3aKkaHYMBaHUA-UHTRHCUDUKALUKM AONKHO NPOBO-
AWTCA Ha paHHei cTagumu GypeHus, No BO3MOKHOCTH ELLE A0 Ha4ana
GYpeHna CTBONA CKBAMMHSbI.

MHoOrue onepatopsl HYKAAOTCA B IPHEKTUBHBIX METOAAX MHTEH-
cUthUKAL MK TOPU3OHTANbHbIX 3aKaHYMBAHUIA TMADOPA3DEIBOM, AaKE
ec/1 3aTpaThl Ha UX NPOBEAEHWE ABNAIOTCA HE3ANN2HUPOBaHHEIMM B

reservoir properties or reservoir size to produce even if
significant stimulation were actually achieved.

In ultra-tight reservoirs, such as the Barnett Shale
for example, it is well known that fracture stimulation
effectiveness is a requirement for economic horizontal
completions. [7] However, in most of the conventional
low-permeability reservoirs, it seems that many opera-
tors have begun only recently to realize that drilling and
completion decisions must take into account the effec-
tiveness of fracture-stimulation of many (if not all) hori-
zontal wells in low to moderate permeability reservoirs. In
a few such reservoirs, operators have reported achieving
adequate fracture placement control with liners and
limited-entry perforating methods (some cemented and
some not). These few success stories appear to represent
a small percentage of cases.

Same-day multi-stage fracturing processes are often
the key to economic stimulation alternatives if the
process can deliver effective placement control to single
zones. Recently, a few of these reservoirs have been
achieving adequate frac placement control to make the
wells economically viable using external casing packers
and techniques for step-wise opening of a single zone to
the wellbore then sealing off with a ball and baffle after
completing each frac stage. The downhole jewelry adds
significant cost and additional risk in running the entire
liner. There are limits also to the number of stages ball-
and-baffle sealing techniques can achieve. This process
can still result in excessive multiple fractures because
a large section of open annulus is pressurized with no
control over where fractures might initiate, except at
existing weaknesses from natural selection or from events
during the drilling process.

In vertical wells, some operators have had success
placing perforating charges external to the casing and
running this casing to total depth (TD). Done correctly,
this process delivers an economical method for multiple-
stage fracturing [9-10]. The downhole jewelry for such
systems will add considerable completion cost, but suc-
cessful deployment (a significant risk factor) can provide
the isolation of the multiple-stage fracturing critical to
effective stimulation of horizontal completions. Com-
mitment to such a completion-stimulation process often
must be made very early in the drilling phase, possibly
even before the well is spudded.

Many operators need methods to effectively frac-
ture-stimulate horizontal completions even though
these costs are not projected in the approved AFE and
the mechanical condition of the lateral is not subject
to change. Many such wells have already experienced
cost overruns by attempting methods that were not
cost-effective and which sometimes were complete
failures.

HYDRAJET-PERFORATING
AND FRACTURING GOES HORIZONTAL

For horizontal wells without low-risk methods of
mechanical isolation, such as openhole or liners that
are entirely preperforated or slotted, only one consis-
tently effective fracture-stimulation method has been
developed. The hydrajet-fracturing (HJF) technique
[11-20] incorporates hydrajet-perforating to force
initial fracturing at a specific location along the lat-
eral. Additionally, this process continues the high-dif-
ferential-pressure hydrajetting throughout the entire
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TEXHOJTOTUWX 1 OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

VTBEPXAEHHO CMETe PACX0A0B, a MEXaHWYeCKOe COCTOAHME BOKOBO-
ro CTBOJIA HE AOMKHO MeHATLCA. Ha 6onblom KonuyecTse NogobHbIX
CKBXMH YHE UMENO MECTO 3HaYMTeNbHOE NPEeBbIWeHWe PacXOA0B
M3-33 UCNLITAHMA METOA0B, KOTOPLIE OKA3aNUCh HepeHTabenbHbIMU
W WHOTAA 3aKaH4YMUBaNUCh MOAHBIM NPOBANOM,

MMOPOMOHUTOPHASA NMEP®OPALIS
U T OPOPA3PLIB CTAHOBATCH
FOPU3OHTAJTbHbLIMI

LinA ropU30HTaNBHBIX CKBAXKWH, NPOBYPEHHBIX 6E3 UCNONb30BaHNS
UMEIOILNX HU3KMIA YPOBEHb PUCKA METO[0B MEXaHU4YECKON W30na-
LM, TAKUX KaK: HeoBCameHHan CKBAXMHA, NPUMEHEHUE NOAHOCTbIO
nephopupoBaHHLIX UK COAEPKALLNUX LWeNU XBOCTOBUKOB, Gbin
pazpaboTtaH nuWb OfUH B paeHoN cTeneHu 3heKTUBHLIA MeTop,
rMApopaspeiBa-uHTEHCMUKaLuu. MeTos ruapOMOHNTOPHOTO pas-
puia (TMP) [11-20] BknioyaeT ruAPOMOHHTOPHOE nepopupoBaHue,
Bbi3biBalOlLEE HAYanbHLIA Pa3pbiB B ONPEAENneHHOoi TOYKe BAONbL
bokosoro cTeona. lpouecc NPoAONKAETCA NPU NOMOLLN rmapo-
MOHUTOPHOI 06paboTkM NOA BLICOKUM faBneHMeM No BCeil anuHe
Paspbisa, He3aBMCHUMO OT TOTO, UCNONb3YETCA KUCNOTHAs 0bpaboTra
FMApOpaspsiBa UM PacKNMHWUBAIOWNA HANOAHMTENL (NPONNAHT),
Bce upkocTv ans ruppopaspeisa 3akaumBaioTca Yepes KonTo6UH-
TOBYIO KONOHHY W KOPNYC rUAPOMOHWUTOPHOIO MHCTPYMEHTa, B TO
BPeMA KaK 0TAeNbHOW Onepavueit noaaeTca KuUaKocTs (066I4HO npu
HU3KOW UHTEHCUBHOCTU NOTOKA) BHW3 N0 3aTpyBHOMY NpOCTPaHCTBY
ANA T0ro, YTo6bl NOrNoUEeHMe 3aTPYBHOM HUAKOCTU HeTAHBIM Mo-
TOKOM BbilUE TOYKW TMAPOPA3PbIBA KOMNEHCMPOBANOCH 3aTpy6HOI
KUAKOCTbIO. B BONbWMHCTBE Cy4aes XUAKOCT B U36BITOYHOM
Konuyecrse (6onbwem, Yem TepRETCA NPpM 3aTpyGHOM NOMOLEHUM)
nojaeTcs BHU3 no 3aTpybHOMy npocTpaHcTsy. Tak oHa nonager 8
nonocTb yBeiuynBaemMoro paspelea. [lna onepaunii ¢ packnuHuea-
oMM HanonHUTeNnem — 310 ABNAETCA Hanbonee BaXKHLIM GAKTOPOM
NpeaoxpaHeHns KOMNOHOBKM HM3a BypunbHoit konoHHbl (KHBK) ot
NpuUxBara, MCKNI0YAI0WNM NoNagaHue rapocMeck packnMHUBaloWero
HanoNHWTENA B CTBON CKBAXUHbI HaJ UHCTPYMEHTOM.

lpouecc TMP B TeyeHue nocnesHUX HECKOALKUX NET UCMONb-
30BancaA nNo BCeMy MWUpY Ha Gonee yem 150-TU rOPU3OHTaNbHbIX
CKBaMMHax. Mmeerca Gonbwoe KONMYECTBO TEXHUYECKOH AO-
HYMEHTaUWM, NOCBAUEHHOW AaHHOMY npoueccy, u oHa byaer
BHPaTUe paccMoTpeHa B 3T0M cTarbe. Puc. 1 npeanaraet o6uiyio
KOHUENUWIO TANUYHON KOH(UIYpaLnK CTBONA CKBANMHbI, KONOHHbI
ans 06pabotku u KHBK, koTopas moxeT ucnonb3osarsca ans uH-
TEHCUQUKALNYU CKBAXKMHBI NOCPEACTBOM rMAPOPa3pbiBa B 60NbLOM
KonuyecTse Touek BAONL BOKOBOro CTBONA 33 OAHY CKBAKUHHYIO
onepaumio. Ha puc. 2 nokasana peanbHas KHEK, ucnons3osas-
wasaca AnA nposefieHua NofobHOM onepaynm B CKBAMMHE Ha
3anagHoit Ansacke B ceHTabpe 2005. Puc. 3a—3e cxemaruuecku
UNNIOCTPUPYIOT NOLWAroBbIi NpoLecc ruAPOMOHUTOPHON nepdopa-
LK, nocne KOTOporo NpoBOAMTCA TMAPOPA3PbIB C NPOBEAEHUEM
BCNOMOraTenbHoU rApoOMOHUTOPHOM 06paboTKN B 3aaHHON
TOYKe. B TeYeHMEe HECKONbKMX MUHYT NOCNe 3aBeplieHns CTaguu
ruapopaspsisa KHBK nepenosuuyunonupyerca Ha cnepyiowyio Bbl-
6paHHylo TouKy (BBEpX No cTBONY), 1 BECh NPOLECE NOBTOPAETCA.
Ecnun cnyuaerca npogonkuTensHas 3apepxka, npeawecTeyiouas
cnefyiloulei ctafuu ruapopaspeisa, 06eiyno KHEK usenekaercs us
60KOBOrO CTBONA U NO3XKE NePeno3ULUOHUPYETCH ANA cnepyiouei
onepauuu nepgopaunn u ruppopaspbiBa. ITO MOXKET CHUINTL PUCK
NPUXBaTbIBAHUA UHCTPYMEHTA W3-33 OCAMAEHUA TBEPALIX YaCTHL
M3 BEPTUKANLHOrO y4acTKa Ha u3rube cTBONA CKBaXMHbI.

OpHako 6onbuwoe KONMYECTBO FOPU3OHTANbHLIX 3aKAHYMBAHMIA
HE NOANemar MHTEHCUUKAUMM NOCPeACTBOM rMAPOPa3pLIBa NpK
nomolu npouecca I'MP, Tak kak MHOrue o6cafHble KONOHHBI He B
COCTOAHMM NPOTUBOCTOATL [aBNEHMIO, CO3aBAEMOMY B 3aTpyGHOM
NPOCTPAHCTBE. B HEKOTOPLIX Cy4anx B Ka4yecTse BPEMEHHOrO 3a-
TPY6HOTO NPOCTPaHCTBa ANs NPOBEAEHNUA NpoLecca UHTEHCU(UKALMK

Item Lenght Description on D
9 1.00 X Nipple/Hunnens 2.375 1.995
8 1.00 XN Nipple/Hunnens 2.375  1.995
i 10,00 Pup joint/Koporkuii nepe- 2.375  1.995
XOfHMI
(] 1.00 Upper ball seat/Bepxree ocHo-  4.500  1.950
BAHME WAPOBOTE KNANAHA
5 2.00 Centralizer/Uentparop 4,75 1.995
4 1.67  Surgi tool body/Kopnyc 4,500 2.500
WHETPYMEHTa :
5 nozzles 60 deg phase / 20
plugs
Ball (not Shown) 2.25  2.250
3 1.00 Lower ball sub — Humwee ocko-  4.500  1.580

BAHME WAPOROTD KNanada

Ported sub — Nepexoghuk ¢ 2.375 1.995
connamm i

Hacagka gns uementuposanus 2,375
CKBAMMH

3 0.50

Puc. 1. laHHblii yepTex npegcrasnsner KONOHHY ANA
nposepenns obpaborku u KHBK, ucnonsyemyio gnsa
nepg)opauum u ruapopaspeiBa HernyGOKUX ra3oBbix
CKBAX{WH, 3aKOHYEHHbIX HaK HeobCaXeHHan CKBaMMHA,

Fig. 1. This schematic illustrates the treating
string and bottomhole assembly used for hydrajet-
perforating and fracturing a shallow horizontal gas
well completed openhole.

fracture extension and growth processes, independent
of whether an acid-frac or proppant-frac treatment
is being used. Essentially all the frac fluid is pumped
down a tubing string and through the hydrajet tool
body, while a separate pumping operation places fluid
(typically at lower rates) down the annulus to ensure
that annular fluid leakoff into the reservoir above the
frac point will be satisfied by the annular fluid. In most
cases, excess fluid (more than is being lost to annular
leakoff) is pumped down the annulus; therefore, this
fluid will also move into the fracture being extended.
For proppant-frac applications, this is a major factor
in preventing the bottomhole assembly (BHA) from
sticking by preventing proppant slurry from getting
into the wellbore above the tool.

The HJF process has been used in more than 150
horizontal wells worldwide during the past few years.
Because there are a significant number of technical papers

Jet body O.D. is 3.4 in/
HwameTp kopnyca ¢ connamm — 3.4 awoima

Puc. 2. KHBEK, ucnonb3zosaewascs & xoge

HefaeHel onepayuu 06paboTku ruapopaspsIBOM,
OCYWeCTBNABLIGHCA Ha COCTABNEHHON Tpy6e B 3anafHoi
Azuu.

Fig. 2. BHA used on recent jointed tubing hydrajet-
fracturing treatment in western Asia.
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MOJKET YCTaHaBNNBATLCA 3aWMTHAA NPOMEKYTOYHAA KONOHHA obcap-
HOI Tpy6bl. OHAKO 3TO NPUBOAUT K JONONHUTENLHBIM PACXoaam 1
BO MHOTMX CY4aAX — HEBLIMONHUMO,

Apyrum cpepxusaowum GakTopom ABAAETCA TO, YTO Cyliec-
TBylolan obcagHas Tpyba mam yuacrok 6okosoro cteona (nubo
06a 311 hakTopa) MOryT GbiTs CAMWKOM NPU AN UCNONL30BAHUM
MHCTPYMEHTa ANA TEXHONOTUYECKON KONOHHLI ONpeaeneHHoro
pa3mepa W/Unu ruApOMOHUTOPHOrO MHCTPYMEHTA, YTOGBI NOAYYNTDL
AOCTAaTOYHO BLICOKYK MHTEHCMBHOCTb 3aKAYKU ANA BbINONHEHMA
3(heKTUBHOTO rMApOpa3psiBa. MHOMA B 04eHb NAOTHBIX NNacTax
MOMHO YCNewHo yBennyusare U YAEPKMUBATE OT CMbIKAHUA NONOCTb
paspsiga uau NpoBOAUTL KUCAOTHO-TMAPOPa3speiBHyo 06paboTky npu
TaKMX HU3KUX UHTEHCUMBHOCTAX, Kak 5 Bappeneit B munyTy. OgHako ¢
yBenuyeHuem 3pMeKTUBHON NPOHULAEMOCTM NNACTA YBEANYNBABTCA
U MUHUMaNbHAA UHTEHCUBHOCTb, HeoOX0AMMan ans rMApopaspeiea.
fnacTel € NPpOHMLAEMOCTbIO B HECKONLKO MUNMAAPCHK ANSA YCMEWHOTOo
TMAPOpa3spbiBa MOryT NoTpe6oBaTh MHTEHCUBHOCTM HarHeTaHus 6onee
10 6appeneit B MUHYTY. Eciv npucyTcTeyeT agekpaTHoe paclunpenme
CTBON1A CKBaXWHbI, MTHTEHCMBHOCTb 3aKa4yKu Ans rMApopa3pbisa Yyepes
KONoHHy Tpy6 60/1b1IOTO AUAMETPA U MHCTPYMEHT MOXKET NPEBbIWATH
40 6appeneii B MUHYTY. B HEKOTOPbIX CAy4anX MHTE@HCHBHOCTb NOTOKA
B Tpybe MOMET JONONHATLCA NOTOKOM B 3aTpy6HOM MpOCTpaHCTBe.
MaKcuManbHan MHTEHCUBHOCTb 1A FUAPOPA3PbLIBA, NONAYYEHHAA NPH
nomoum npouecca [MP, cocrasnser 75 Gappeneit B MUHYTY, NpUYeM
6onblwas YacTb MHTEHCMBHOCTM 3aKAa4Ku NPUXOAUNACH Ha 3aTpy6HOe
npoctpaHcTeo [20]. Takas MHTEHCUBHOCTL AOCTUXMMA TONBKO Npu
MCNONb30BAHMK CMNOWHOIO XBOCTOBMKA B BOKOBOM KaHane Bblle
TOYKM TMAPOPA3PLIBA, XOTA HET HeoBXOAMMOCTH B €ro LEMEHTUPO-
BaHuu. Kpome TOro, pacKNMHUBAOWMI HANONHWUTENb 3aKAYUBANCA
TONLKO Yepe3s KoNoHHY Tpyb BCiied 3a 3TMM NPOLECCOM, YTO BbI3bIBANO0
AONONHUTENLHOE YBENUYEHUE UHTEHCMBHOCTM TMAPOPa3pLiBa Yepes
3aTpy6HOE NPOCTPAHCTBO, CHUKAA KOHLEHTPALMIO PACKNMHUBAIOWEr0
HanoNHUTENsA, NONAAAIoULEro B Pa3iom.

MAPOMOHUTOPHAA NEP®OPALINSA,
NCIOJIb3YEMAA ONA BbINQJIHEHUA
MPELUM3NOHHbBLIX ONEPALLII

B BEPTUKAJIbHbBIX CKBAXWMHAX

Yem yawe npu HHTEHCHqJHI{aLI,HH FTOPWU30OHTANbHBIX CKBAXMWH
UCMONb3YeTCA METOA rMAPOMOHUTOPHON nepdopauuu, Tem nepc-
NEKTUBHEWN OH CTaHOBUTCA ANA UHTEHCUDUKALMN U BEPTUKANbHBIX
CKBa¥WH, TpaauumoHHas nepdopauus npu NOMOWM B3PbIBHbLIX 3a-
PAMLOB Bbi3blBAET NOBPEMACHUA BHYTPU NepdopauMoHHOro KaHana.
Bo MHOrux cnyyasx noBpexpeHHas 30Ha MOXeT NpenATCcTBOBaTh
ycnewHomy nposefeHunio rmapopaspsblea. B markux nopogax mecrto-
POX/EHWUIA C BbICOKOW NPOHULLAEMOCTHIO METO/ B3PLIBHON nepdopa-
LUWKW ABNAGTCA OYEHb BEbQJeKTHBHbIM, Bbi3bIBAA NWULWb OrPaHUYEHHOE
nospexaeHue nepgopaunoHHoro kaHana. 0gHako 60NLWKUHCTBO
nabopaTopHbiX UCCNEA0BAHUI NOKa3bIBALT, YTO € YBEAUYEeHHEM
TBEPAOCTH NOPOALI CTENEHb PU3UYECKOro NOBpPeXAeHUs naacra
YBENU4MBAETCA. 3TO HE TONBKO BAUAET HAa NPOHULAEMOCTL N1ACTa, HO
M CO3AaeT «y4acToK Harpy3ku» Bokpyr nepdopaunoxHoro Kavana,
4TO TAKe fenaert 3TOT Kadan bonee CNOMHbLIM ANA NpoBefeHuA
yepes Hero ruipaBnuyYecKkux pasnomos. ccnegosasus noxKassisa-
0T, YTO rMAPaBAUYECKUE PA3NOMbI B TBEPAbIX NNACTaX M3HAYANLHO
obpa3oBanucb He B NepdOPaLUMOHHOM KaHane, a MCTOYHUKOM X
ABMNACL rpaHuLa pa3fena AByx Cpep: LeMeHT-TpyBa unm LuemMeHT-
nopoga. bonbwoe Konuyectso YYEHbBIX U NPAKTUKOB CYMTAIOT, 4TO
3T0T 3D DEKT MOKET 3HAYUTENLHO YBENUYUTL MPOBAEME, CBR3aHHLIE
C Npu3aboiHOM 30HOW CKBaMUHBI U BAUAIOULNE Ha BOIMOKHOCTS
nposefeHUs rMApopaspbiBa, HaNnpuUMep, KPUBH3HZ M “DEe3MEDHO
MHOTOYMCNEHHble pa3pbiBsl [21-26].

lMapoMoHUTOPHaA nephopaumus OCTABARET KaHan SHCTEM U He Co-
AepPHallMM MeXaHWYeCKnX ﬂOBpE)KREHHﬁ 0T OrpOMHOID CHMMaIOWero
yCunus, KOTOPOe ABNAETCA CNeCTBUEM B3DLIBHOM nepdopaunn. 310

Monoxerune KHBK Ha nepeom BuiBpaHHoOM MecTe ruapo-
pa3spblBa, KOTOpoe HaxoauTcA Gnuke Boero Kk 3abow/
Position BHA at first selected frac location ¢losest to toe

i
i

\
MigpomMoHuTOpHOR Bomeﬁcrﬁuenydmjet

Puc. 3a. lmppomonuTopHOe feicTBue cozpaer
HenospexaeHHoe, BbiCOKO3IderTHBHOE,
NOKaNW30BaHHOE «CNaboe MecTo» U YNyyWeHHYIo
nepepayy faBNeHMA Ha JKenaemylo TOYKY paspbisa.

Fig. 3a. Hydrajetting creates non-damaged, highly
effective, highly localized “weak spot” and intensified
pressure communication at a desired fracture location.

3akayka Ha nepeEoM 3Tane rMApopaspbIea BHUA no TpyGe/
Pump first frac stage down tubing as designed

Puc. 3b. MHorue uzpanHble panHee AOKYMeHTbI
onuceiBany, Kak 6epHynnuesslit 3ddexr cozpaer
3eKT CTPYHHOro Hacoca ANA BbI30BA POCTa Pa3noMos
NperMyLECTBEHHO B TOYKE, Ffie NPOBOAMTCA HAarHeTaHue.

Fig. 3b. Numerous earlier papers have described how
the Bernoulli effect creates a “jet pump” effect to cause
fracture growth to predominantly occur at the jetting
location.

MepenoauumoHuposanmne KHEK
K CNeayriel To4Ke KenaeMoro rapopaspeisa
Reposition BHA to next desired frac location

MapomoHuTOpHOR BoafeitaTere/ Hydrajet
i : =

W ’

b Sl

Puc. 3c. KHBK nognumaerca k cnegyiowemy

MECTY NpoBeJeHMA TMAPOPA3spPLIBA ANA HAYana
TMAPOMOHMTOPHOI ONMEpaLun Ha CReayIoLen CTaaum
ruapopaspbiBa

Fig. 3c. The BHA is pulled back to the next frac location
to begin the jetting operation for the next frac stage.
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TEXHOJIOTKU N OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

NpevMyLLecTBO NPeoCTaBNAEeT BO3MOKHOCTb A YCOBEPLIEHCTBOBAH-
HbIX ONepaLuii rApopas3pbiBa BEPTUKANLHBIX CKBaXKMH. Bo BTOpPOM
keaptane 2004 rofa ucnonb3oBaHue 3TOrO npouecca gns BepTU-
KanbHbIX CKBaXMWH ObINO NOCTABNEHO HAa KOMMEPYECKYI0 OCHOBY Npw
MOMOLM TMAPOMOHUTOPHOTO MHCTPYMEHTA, 3TOT UHCTPYMHT CNyCKaeTca
Ha KonTio6uHroBo# TpyGe, nocne Yero HeMeAIeHHO CeyeT onepauus
rMApOPa3pbiBa NPy NOMOLLY 3aTPYBHOO NPOCTPAHCTBA KONTIOBUHIOBON
o6caHoi KONOHHbI. 3TO NPOLLECC NO3BONAET KONTIOGMHIOBOI KOJIOHHE
U TUIPOMOHUTOPHOMY MHCTPYMEHTY OCTaBaTbCS B CTBONE CKBAMUHbI U
Cpasy xe nepemelatbCA BBEPX AN1A NOBTOPEHUA NpoLecca.

HenaeHo nosBunack TeXHUYECKan OKYMEHTALMS, TPeACTaBNAIOILAA
1 BeTanbHO ONUCHIBAIOILAA JaHHbLIA NPOLECC B BEPTUKANbHbIX CTBOAAX
CKBaMWH [27-29]. YcnewHoe npuMeHeHUs 3TOro npoLiecca nosnuano
Ha UCMOJIb30BaHWe €ro U B rOPU30HTaNbHbIX CKBAMMHAX. ,ﬂna npoee-
[eH1s onepaluit B ropu3oOHTaNbHBIX MU BEPTUKANbHBIX CKBAMKMHAX
He [O/MKHO BbITh HeobCameHHbIX MK NephoPUPOBAHHBIX Y4ACTKOB
Hap TOYKOM, KoTopas 6yneT MHTEHCH(BULMPOBATLCA NOCPEACTBOM
FMAPOPa3pbiBa, Tak KaK 3akayKa XUAKOCTU NS rMAPOpa3psiea ocy-
wiecTBNAeTCA Yepes 3aTpybHOE MPOCTPAHCTBO.

lMoyemy Ha poHe TPaANLMOHHOMO METOAA NephOPUPOBAHNSA BO3HN-
Kanu BONPOCH OTHOCUTENLHO TMAPOMOHUTOPHON nepdopaumnn? Beas
NpoBeAeHHbIE UCCNE0BAHUA NOKa3anu GONbLIYIO 0TAAYY UMEHHO OT
rMAPABAUYECKOTO r’UIpOpa3pbisa NOCPeACcTBOM MTMAPOMOHUTOPHOI nep-
dhopayuu, Ho OTHIOAL He IKOHOMUYECKYIO OTAAYY — BO3BPAT BbICOKNX
3arpar, HeobxoMMbIX Ha CaMo rMAPOMOHUTOPHOE nepdhopuUpoBaHie.
Takum 06pasom, NPOMbIWAEHHOCTb HE NOAAEPIKana 3TOT MeTof B Ka-
YecTBe TPaAULUMOHHO UCNoNb3yeMoro cepeuca. Ho B npowom rugpo-
NecKoCTpyiHyio nephopauuio 06bI4HO BEINONHANN KaK OTAENbHBIN Wwar
onepauuu, 4To 3HaYMTENbHO YBENUYMBANO CTOMMOCTL paboT. Brnioye-
HUe r’MAPOMOHUTOPHOTO 060PYAOBAHMA B COCTAB OAHOIO KOMMEKCa C
060opyaoBaHuem Ansa ruapopa3pbiBa 3HAUNTENLHO CHIKAET HIAEPIKKM.
KontiobunroBoe obopyaosanue obecneunsaer onblue, 4em npocTo
CNYCK rMAPOMOHWUTOPHOTO MHCTPYMEHTA, OHO TaK e UCMoAb3yeTca
Ans obneryeHns M3onAUMM NECYaHbIMU NpobKamu 30H, paHee nopg-
BEPrHYTLIX FMAPaBANYECKOMY Pa3pbiBY, AN ONEpaLmMn 04UCTKU BCEMO
CTBON1A CKBaXMHBI NOCNE NposefeHns nofobHeix paboT. B HekoTopbIx
C/ly4anx OHO BHECNO CBOI BKNAZ TaKKE W B YBEIMYEHME NPUTOKA Nocne
NpoBeAEeHNA rMAPOpPa3pbiBa. BTopbIiM ABHEIM NPEUMYLIECTBOM TOTO, YTO
KONTIOBMHIOBaA KONOHHA OCTAETCA B CTBONE CKBAXMHbI B XO/1€ Onepa-
UMM TMAPOPA3PbIBa, ABNARETCH TO, YTO MHTEHCUBHOCTL 3aKauku Yepes
KONTIBUHIOBYIO TPYBY CHUKAETCA NpuMepHO [0 ypoeHs B 0,25 Gappens
B MUHYTY, HOJIOHHE MOXEeT OCTaBaTbLCA HEI'IOﬂBH)KHOﬁ M npenocTaenATL
8 peasnbHOM BpEMEHW MH(OPMALMIO 0 faBNeHnn Ha 3a6oe. ITa uHdop-
MaLusa 3HaYNTeNLHO YAYYILIAET NPeACTaBNeHUE O CKBAMMHHBIX YCIOBMAX
Mpu 3aKayKke pacTeopa ANA NPOBEeAEHUS rMAPOpPa3pbiBa.

[lononHuTenbHElE BONPOCH B OTHOWEHUW FUAPOMOHUTOPHOI
nepdopaunn BO3IHMKAKT 0BLIYHO M3-33 MANOro KOAMYeCcTsa nep-
(hopauuit, 4To MOXeT orpaHuyuBars aebut. Co BpemMeHeM 3T0 MOXeT
cTath NpobnemMoi ANA HEKOTOPBIX CKBaXWUH C BLICOKO# MHTEHCUB-
HOCTbIO NpUTOKA. O'ElHaI{CI Ha MOMEHT HanucaHua CTatbM 3ITOT METOO
WHTEHCHGUKALWW UCNONb30BaNCA yiKe Bonee yeM Ha 200 CKBaXMHAX,
HO 00 370l npobneme coobWwanock KpaiHe pepKo, a 3HaYMT, OHa
noKa nNpeacTaBnseT NUlb NPeXpeBpeMeHHyI0 06ecnoKoeHHOCTb.
B GonblinHCTBE Cnyyaes 3TH Onepaumu NpoBOANANCH B CKBAKMHAX
C HU3KOW MHTEHCUBHOCTBIO NPUTOKA, M€, KaK NPaBUNO, OTAENLHO
rMAPOMOHUTOPHON nepdopaluu 6binu nogeepryTsl o7 5 Ao 15 (uan
bonee) y4acTKoB, N0OC/E YEro OHU CPasy e UHTeHCUDULMPOBANNCE C
MOMOLLLIO ONepauuu ruapopaspoiBa, 3a4acTyio B TOT e AeHsb.

CNEAYIOLWWI LLAT ANS OBECNEYEHUA
ONEPALNN TMOPOPA3PLIBA
B TOPU30OHTAJIbHbIX CKBAXKUHAX

OTaenbHylo UHTEHCUUKALMIO TMAPOPA3PLIBOM OTAENBHBIX TOUEK
BOKOBOro CTBONA B HOBbIX FOPU30HTANbHbIX 3aKaHYUBAHUAX C Npe-
UWM3WOHHO TOYHOCTbIO obecnevynBaeT NPoLECC rOpU30HTaNbHOI

Bropas cTtanua ruapopa3pbiea —
MECTO ANA HAarHeTaHWA A0 HW3a TpyGbl kak 3akaYnBaHua
Second frac stage is pumped down tubing as designed

Puc. 3d. Mpw 3aKauke pactBopa Yepes conna,
GepHynnuesnlit et cospaet appexT cTpyiiHoOro
Hacoca ANA pocTa pasNoMOB NPEeMMYLLECTBEHHO B TOYKE,
rae npoBoJMTCA HarHeTaHue, 6e3 ucnonb30BaHMA nakepa
MU HACaAKa ANA UEMEHTUPOBAHMA ANA U3ONALUMN
HUMHKUX OTPE3HOB

Fig. 3d. With the slurry pumped through the jets, the
Bernoulli forces create a “jet pump” effect to cause
fracture growth to predominantly occur at the jetting
location without needing a packer or BP to isolate lower
intervals.

Mosrop/Repeat  lMoeTop/Repeat

Moetop/Repeat

Puc. 3e. Npouecc (nogHaTue KHKE, rugpomonnTopHan
06paboTKa, CTaguA 3aKaYKK ANA NPOBEAEHHA
ruapopaspeisa) NOBTOPAETCA A0 TEX NOp, NOKa BCe
cTaguu He GyayT BbinonHeHsl. Mlocne BbINOAHEHHA
nocnegHero ruapopaspeiea, KHKB uzsnexkaetca s
BEPTUKaNbHbIA YYaCTOK CTBOAA (MAW NONHOCTBIO) M
HauuHaetcsa o6paTHbIN NOTOK.

Fig. 3e. The process (pull BHA, hydrajet, pump frac
stage) is repeated until all stages are completed. After
the final frac stage is pumped, the BHA is pulled into the
vertical section of the wellbore (or completely out) and
well flowback begins.

available on this process, it is only briefly discussed here.
Fig. 1 offers a general concept of a typical wellbore configu-
ration and the treating string and BHA that could be used
to fracture-stimulate the well at multiple locations along
the lateral during a single well intervention. Fig. 2 shows
a picture of an actual BHA used for such an application in
awellin western Asia during September 2005. Figs. 3a-3e
present drawings that illustrate the step-wise process used
for hydrajetting perforations, followed immediately by hy-
drajet-assisted fracturing at that location. Within minutes
of completing a fracturing stage, the BHA is repositioned
to the next desired (uphole) target location and the entire
processisrepeated. If there is an extended delay before the
next fracturing stage, the BHA is typically pulled out of
the lateral and later repositioned for the next perforating
and fracturing operation. This can reduce the risk of the
tool sticking from any solids settling out of the vertical
section into the bend of the wellbore.
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1.75 pronmoeas konTobuHrosas TpyGa/l
1.75-in OD-coiled tubing

Coeaunmtens/Coil connector

=
T > LlapHmpHoe coeguieHne/Knuckle joint

e O Cpesvoi nepexogHuk/Shear sub
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L1 _ Kopnyc napoMoHUTOpHOrO
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} Kopnyc waposoro knanada/
%= Cage for ball

Wapoesti knana/

Ball and seal

: Hanpaenstowas Hacaakal
) SENERS - Mule shoe

Puc. 4. Cnyckaeman Ha KonTio6uHrosoit Tpy6e rugpomMoHHUTOpHAA
KHBK c BO3MOXHOCTBI0 OCYLLECTBNEHNA 06PaTHON LIUPKYNALUK

Fig. 4. CT-deployed jetting BHA with reverse flow capability.

rMAPOMOHUTOPHOW NnepdopaLum c npoBeaeHuem 3atpybHoro rugpo-
paspeiea (fop-TMM-3). Wcnonb3ys rugpoMOHUTOPHbIA MHCTPYMEHT,
onyckaemslit Ha konTiobuHroeoit Tpy6e, npouecc fop-fMN-31 coue-
TaeT JoKa3aHHble NpeuMyLLecTsa ruipOMOHMTOPHONO FMAPOPa3pbia
C ynNpaeNeHWEM CKBAXWMHOW W DONbWEN CKOPOCTbIO MPOBEAEHUA
KONTIOOMHIOBLIX onepayuit, B couetaHum ¢ 3aKaukoi MuakocTeit
ANA ruApopaspsiBa no 3atpybHOMY NMPOCTPAHCTBY KOATIOOUHIOBON
n o6capHoit Tpyb, OHa No3BoNAET 3aKOHYUTL BONbLLIOE KONMYECTBO
MHTEHCUUKALMOHHBIX PaboT NOCPEACTBOM rMAPOPa3pbIBa 3a OAHY
CNYCKO-NOABEMHYIO Onepaumio, 066IYHO C NepepLIBOM B HECKONLKO
AECATKOB MUHYT MeX Ay 3aBeplieHneM OAHON CTaAuM rMpopaspeiea
M Hayanom HoBOW. [lns onepauui, coveTaoUMx rHapopaspelB 1
KucnoTHyo 06paboTky, CylWecTByeT oYeHb Mano orpaHnyeHuil Ha
MCNONb30BAHUE ONPEAENEHHOTO TUNA KMCAOTL! — MPU KENaHUW MOTYT
3aKaymBaTbCA AaXe BCNeHeHHbIe KMCNOTb MKW KMCIIOTHBIE 3MYNbCUK,
[laHHbIi Npouecc MOXET WCNONb30BaThCA AaMe Ha CyLWecTByoWmnx
CKBaXMHAX Haf, e CYLWEeCTBYIOWUMK 3aKaHYUBAHUAMK UK NyTeM
nepekpeITUa 06xatnem nephopupoBaHHbIX paHHee yyacTkos. Bos-
MOXHO, B ByyLLEM NOABATCA BO3MOHOCTU NCNOMb30BaHUA BPEMEH-
HOrO XBOCTOBMKA B CYWECTBYIOWMX UAN HOBLIX 3aKaHYMBAHUAX.

Mo cpaBHeHUIO C BONLIWKMHCTBOM MPOLECCOB rOPU30HTANLHOTO
rMApPOPa3pbIBA, OCYLLECTBAAEMbIX C TOMOULLIO KONTBUHTOBOM TPYObI,
3TOT HOBbIW MeTOA obecneynsaer Honee BLICOKYIO CTENEHE HarHeTa-
Hus 1 6onee HU3KOe AasneHne obpaboTKK NPK 3aKayke rMapoCcMeck
AnA ruppopaspeisa (MU KUCNOTH) Yepes 3aTpyBHOe NPOCTPAHCTEO
KonTio6UHroBOI U 06CcagHON TPYD. PUC. 4 UANIOCTPUPYET KOMNOHEHTSI,
kotopble BxoasaT B coctas KHBK, ncnonb3ayemolt ans nposegesus
[aHHOro TMNa onepauuit. Tak Kak c NOMOLLLI0 KONTBKHIOBOH TPYObI
rMapoOMOHUTOPHAA nepdopalus BLINONHAETCA NDM 3HZYMTENLHO
Bonee HU3KOM MHTEHCUBHOCTY, BONbIION NEPENaA A38AEHMA NOTOKA
He OKa3blBaeT BO3AENCTBUA Ha 3aTpybHOe pasneswe. 370 npespa-
waer 3aTpy6HOe NPOCTPAHCTBO B ONTUMANLHBIR NYTs ARE NOAYHEHUA
BbICOKOW UHTEHCUMBHOCTH 06paboTKM NpK BONEE HUIXOM ZasneHuM.
Puc. 5-12 [30] noka3blBaloT Wwaru UCNoNL308aKKMa npouecca lop-
[MI-3T gns noAYYEHUA YETHIPEXITANHO! NPOrPEMMEl METELCHDNKE -
LMW NOCPEACTBOM MMAPOPA3PLiBA, NPOBOAUMOTD 2 MOPHIOHTANLHOM
crBaXuHe. Kak BUAHO W3 MANIOCTPAUMIA, Pa3nomMe: se 0683aTENLHO

Many horizontal completions are not candidates for
fracture stimulation using the HJF process. Many well
casings cannot withstand the pressure created within the
annulus. In a few instances, a casing protection string
can be installed to create a temporary annulus for the
stimulation process. However, this is an added cost and
is not feasible in many cases.

Another limitation is that the existing casing or
lateral section (or both) might be too small to allow
for an adequately sized treating string and/or jet-
ting tool to achieve sufficiently high pumping rates
for effective fracturing. In very tight formations, it
might be possible to successfully extend and prop or
fracture-acidize at rates as low as 5 bbl/min. However,
as effective formation permeability increases, so does
the minimum fracturing rate needed. Formations with
permeabilities of only a few millidarcies might require
injection rates well above 10 bbl/min for successful
fracturing. If adequate hole opening size is available,
fracturing rates through a large tubing string and
tool can exceed 40 bbl/min. In some cases, the tub-
ing rate can be supplemented with annulus rate. The
highest total fracturing rate achieved to date with
the HJF process is approximately 75 bbl/min, with
most of this rate through the annulus [20]. This rate
is only possible with a solid liner in the lateral above
the point of fracturing, although it does not have to
be cemented. Additionally, proppant has only been
pumped through the tubing string with this process,
causing additional frac rate supplied through the an-
nulus to dilute the proppant concentration ultimately
entering the fracture.

HYDRAJET-PERFORATING EXTENDED
TO VERTICAL-WELL
PINPOINT APPLICATIONS

The more hydrajet-perforating was used in horizontal
well stimulation applications, the more promise it offered
for vertical well stimulation applications. Conventional,
explosive-charge perforating causes damage to the inside
of the perforation tunnel. In many cases, this damaged
zone can impede successful fracturing operations. In
softer, higher-permeability reservoir rocks, the explosive
perforations process is usually very effective with only
limited impairment to the functionality of the perfora-
tion tunnel. However, most laboratory evidence suggests
that as rock hardness increases, the degree of physical
damage to the formation increases. This is not only true
with respect to rock permeability, but the “stress cage”
created around the perforation tunnel also makes this
tunnel more difficult for hydraulic fractures to initiate
fromit. Studies show that hydraulic fractures in hard for-
mations were not actually initiated from the perforation
tunnel itself, but originated at either the cement-pipe
interface or the cement-rock interface. Many scientists
and practitioners believe this effect can greatly increase
near-wellbore problems for hydraulic fracturing, such as
tortuosity and excessive multiple fracturing [21-26].

Hydrajet-perforating leaves the tunnel clean and free
of mechanical damage from the tremendous compaction
force that is part of explosive perforating. This benefit
offered tremendous opportunity for improved applica-
tions in vertical well fracturing. In the second quarter
of 2004, a vertical well process was commercialized using
a CT-deployed hydrajetting tool, immediately followed
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Puc.5. Cnyck rugpomonutopHoin KHEK Ha konTio6unrosoiil Tpy6e B
TouKY 60KOBOr0 KaHana AnA NepBoM CTaAUM TMAPOPa3PbIBaA.

Fig. 5. CT deployment of the jetting BHA to location in lateral for first
frac stage in the lateral section..

—

Puc.6. Mocne nosuymonuposanua KHBK Hap Touko#, rpe
enarensHo NpoBepeHne NepBoi CTaAUM ONepaynmu rugpopaspsisa,
rMAPOMOHMTOPHBIN 3heKT GyAeT oCYIEeCTBNATLCA NPU NOMOLLK
abpazueos. MMAPOMOHNTOPHBINA 3((EKT NPU NOMOLYM YNCTON.

Fig. 6. With the BHA positioned at the location where the first frac
stage is desired, the perforations are hydrajetted using abrasive.
Jetting with clean fluid continues as the annulus is closed for frac
initiation. uaKocT npogonkaerca, Korga 3arpy6Hoe NPOCTPaHCTBO
3aKpbITO ANA 06pa30BaHMA rMAPOpa3pbIBa

HuakocTs ANs rMapopaspbiBa 3aKaqveaeTcs Yepes aaTpybHoe
( npoctpancreo/Frac fluid pumped through annulus

lNonepeynsiii pasnom (TpeluHosaTocTs )/
Transverse oriented fracture

—
—e

T TR

Puc. 7a. UHTeHcHBHOCTL Nnofayu yepes konTwbunrosyio Tpyby
cHuKaerca, m KHBK nogHMMaeTca Bbile No CTBONY CKBAXMHbI U3
nepgopupoBaHHOI0 MHTEPBaNa NOCAE 3aKAYKW HANOMHUTENA UK
nepeA TeM, KaK BbICOKOKOHUEHTPHPOBAHHBIN PACKNMHMBAIO LMW
HanonHuTenb nonagaer 8 nepdopauuio. pU HUIKMX UHTEHCUBHOCTAX
KonTi6uHroBas Tpy6a BLICTYNAET B KA4ECTBE HATAHON KONOHHBI ANsA
TO4YHOro HabnlofeHus 3a faBNEeHNeM ruAPOPas3pbIBa, NOrNoLEHHe
NpPOBOAMTCA NOCNE OKOHYAHMA KaMA0W CTaAUM rMAPOPa3pbLIBa.

Fig. 7a. The (T rate is decreased and the BHA is pulled back uphole
from the perforated interval after the pad, or before the high-
concentration proppant slurry gets to the perforations. At low rate, CT
acts like dead-string for accurate frac pressure monitoring; screen-
out is induced at the end of the frac stage.

by a fracturing treatment pulﬁped down the CT-casing
annulus. This allowed the CT string and hydrajetting tool
to remain in the wellbore to immediately move uphole
and repeat the process.

Recently, technical papers introducing and expounding
on this process in vertical wellbores have become avail-
able [27-29]. The success of this process opened the door
to similar approaches for horizontal well applications.
For either vertical or horizontal well applications, there
must not be any open or perforated sections above the
point to be fracture-stimulated because the fracturing
operations will be pumped down the annulus.

Why were there concerns about hydrajet-perforating
vs. conventional perforating? Past studies have illus-
trated the enhanced benefit of hydraulic fracturing
through hydrajetted perforations, but not consistent
economic return of the higher perforating costs. There-
fore, industry had not supported this process as a com-
monly available service. Applications in the past usually
performed the hydrajet-perforating as a separate process
step, which greatly increased the cost. The incorporation
of hydrajetting while the fracturing equipment is on
location reduces this cost. The CT equipment provides
more than hydrajetting tool deployment; it is also used
to facilitate sand-plug isolation of previously fractured
zones downhole, and post-frac well cleanout of the en-
tire wellbore. In some cases, it contributed to post-frac
flowback efforts also. Another useful benefit of having
the CT string remain in the wellbore during fracturing
operationsis that when the CT injection rate is reduced to
approximately 0,25 bbl/min, the string can then serve as
a dead string and provide excellent bottomhole pressure
data in real time. This data greatly improves understand-
ing of downhole conditions while a fracturing treatment
is being pumped.

An additional concern regarding hydrajet-perforating
is that a smaller number of perforations are usually jetted
and may choke production. This could later prove to be
a valid concern in some higher-permeability reservoirs.
However, in applications to more than 200 vertical wells
at the time of this writing, this problem has rarely been
reported, and was only an early concern. These applica-
tions have been mostly in low permeability reservoirs
where typically 5 to 15 (or more) zones were individu-
ally hydrajet-perforated and then immediately fracture-
stimulated, often within the same day.

THE NEXT STEP-CHANGE
FOR HORIZONTALWELL FRACTURING

The horizontal-hydrajet-perf-annular frac (Hz-HJP-AF)
process enables individual fracture-stimulation at select-
ed locations along the lateral in new horizontal comple-
tions with pinpoint precision [30]. Using a CT-deployed
hydrajetting tool, the Hz-HJP-AF process combines the
proven advantages of hydrajet-perforating with the well
control and speed of coiled tubing operations. Combined
with pumping the fracturing stages down the annulus of
the CT and the casing, it allows completion of a large num-
ber of fracture-stimulation treatments during a single
well intervention with typically only tens of minutes
between completing a frac stage and starting the next
one. The injection rate, fluid volume, and proppant types
and sizes can be tailored for each stage. For fracture-
acidizing applications, there is little, if any, restriction on
the type of acid fluids placed—even foamed or emulsified
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HKuakocTe ans biBa 3aKa4uBaeTcA JYepes 3aTpybHoe
npoctpancTeo/Frac fluid pumped through annulus

e
MpononeHein pasnom/Longitudinal fracture
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Puc. 7b. 06pasoBanHble pa3nomsl MOryT 6bITb NPOAONLHBIMM, @ He
nonepeyHbIMM N0 OTHOLIEHWIO K CTBONY, B 33aBUCMMOCTH OT NPEANOYTeHHON
NJIOCKOCTH TPELMHBI B ONpPefieNleHHOM ToUKe KONneKTopa.

Fig. 7b. The fractures created could be longitudinal instead of transverse
to the wellbore depending on the preferred fracture plane at the specific
location in the reservoir.

Mepemelledns KHBK Hag packnMHWBAIOWMM HanonHuTenem | i
8 cTone/Pull BHA to above any proppant in wellbore |

—
—

TuHua gns oBpaTHON NPOMBIBKKM A0 CNEgyIOLWen TOYKM |
rvapopa3speiea’VWash back down to next frac location |

Puc. 8. KHBK nogHumaerca

Hap pacKNMHMBAIOLMM HaNOAHMTENEM, OCTABNEHHBIM B

CTBONE CKBAMKWHBI NOCNE 3aBepllieHUA CTaauy ruApPOpPaspbiBa,

¥ 3anupaetca. flanee pacKNMHUBAKOWMIA HANOIHUTEND NYTEM
o6parHoit yupkynauumn yaanarca us KHEK no mepe ABuMeHNA K Touke
cnepyiouiero rupopaspeisa B 60K0BOM CTBONE.

Fig. 8. The BHA is pulled back above any proppant left in the wellbore
after the frac stage is complete and shut in. Then the proppant is
reverse-circulated out as BHA moves back down to the location for the
next desired frac in the lateral.

O6biyHo or 100 go 500 dyTos/
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Puc. 9. NepdopuposanHbie OTBEPCTUA NOANEMKAT FUZPOMO-

HUTOPHO# 0B6paboTke Ha cnepyloWel CTagui rMapopaspsIea

npu noMouy 06paTHOro NOToKa U3 3aTpy6HOro NpocTpaxc-

TB3, AABNEHME KOHTPONMPYETCA, YT06bI HE NpeBbIWaTs

AaBneHue ruapopaspbiBa, HO M He NO3BONATL 0BPATHOrD ABMMEHMA A0
YPOBHA NpeabiayLiero ruapopaspeiea. 3atpy6Hoe NPOCTPAHCTED NOTOM
CHOBA 3aKPbLIBAETCA, W [laBNIeHUe B CTBONE CKBAXMHbI PacTeT Ana Hayana
TMAPOpa3pbiBa, KOTOPOE MOMET NOTPe6OoBaTL AONOAHMTENBHOD HarHeTa-
HWA Yepes 3aTpy6Hoe NPoCTPaHCTBO. TMAPOMOHUTOPHBIN 3DPEKT COXPaHsa-
ETCA NPU 3aKayke 6o/buei YacT 06bemMa ANA ONEPaUNK THAPOPa3PLIBa,
BO3MOMHO NPaKTMYECKH 10 KOHUA Ceyiouien CTaauy ruapopa3peisa

Fig. 9. Perforations are hydrajetted for the next frac stage with annulus
returns controlled to stay below frac pressure but not allow the previous
frac states to flow back. The annulus is again closed, and the wellbore
pressure is allowed to build for frac initiation, which may now require some
annulus injection. Jetting action is maintained while pumping mest of the
pad volume for the fracturing treatment, possibly until near the end of the
frac stage.

acids can be placed, if desired. The process can even be
applied in existing wells above previous completions or
by squeezing off earlier, perforated sections. There might
be future options available for using a temporary liner
on some existing or new completions.

Compared to most through-tubing, horizontal fractur-
ing processes, this new method allows for higher injec-
tion rates at lower treating pressures by pumping the frac
slurry (or acid) through the annulus of the CT and the
casing. Fig. 4 gives an illustration of the components that
make up the BHA typically used for this process. Because
hydrajet-perforating is accomplished through the coiled
tubing at much lower rates, high jet differential pressures
do not affect the annulus treatment pressure. This makes
the annulus the optimum flow path to achieve higher
treatment rates at lower pressures. Figs. 5-12 [30] show
the steps for applying the Hz-HJP-AF process to achieve
a four-stage fracture stimulation program in a horizontal
well. These illustrations imply that the fractures are
placed equidistant from one another and that they are
the same final size, which is not necessarily the case.
Each frac stage can be designed and pumped specific to
the expected need or reservoir conditions at the selected
frac location. The distance between each frac location
can be varied, especially when the operator has data
to indicate which specific locations along the lateral
are best for fracturing. In some wells, there might be
some limitation of how close the fractures can he to one
another. It might be difficult to achieve and maintain
zonal sealing after each frac if they are less than about
100 ft apart. This might become less of a concern with
increased experience with the process.

Annular fluid velocity is limited to 20 ft/sec at the
surface injection point to avoid erosion of the coiled
tubing. Multiple wellhead injection points protect the
CT from impingement erosion and increase the maximum
allowable annulus rate. Fig. 13a illustrates one pos-
sible wellhead configuration below the CT injector, and
Fig. 13b shows a photo of this same wellhead assembly
used for this process while stimulating a horizontal well
in Michigan.

SELECTING THE NUMBER
OF FRACTURES

Selecting the number of fractures is far too broad
a topic to be effectively addressed in this paper. The
number and size of fractures that should be placed along
any given lateral is very specific to a given reservoir
and economic limitations [3-4]. Technology enabling
reservoir simulation modeling of production from
multiple fractures along horizontal wellbores must be
significantly improved. Many current models are very
simplistic. Before a multi-fractured lateral is modeled,
the specific model should first be proven capable of
matching production from a non-stimulated horizontal
wellbore in the reservoir. In many cases, especially in
thin reservoirs, the difference in longitudinal fracs and
transverse fracs can be very pronounced unless the ef-
fective fracture lengths are short or the permeabilities
are not very low. Several recent papers on fracturing
horizontal wells have commented that their modeling
of transverse and longitudinal fracture planes “showed
little difference”, but very few have offered details of the
reservoir simulator or their specific simulations.

Layering within the reservoir can create very signifi-
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obpasyloTca paBHOyAaneHHO OAUH OT APYroro 1 OfMHAKOBOW
AnuHbl. Kaypas ctagus rugopaspbisa MoXeT ObiTb CNPOEKTUPO-
BaHa, a 3aKayKa oCyLLeCTBNEHa CNeLnansHo Ang onpeaeneHHoil
noTpebHOCTH WAKM JNA ONPEfeneHHbIX YCNOBUI CKBaXMWHLI B
BbIOpPaHHOW TOYKe ruapopa3peiBa. PaccTosHue mMemay Kam-
[0 TOUKOW ruApopaspbiBa MOXET MEHATLCA, 0COBeHHO Koraa
oneparop UMeeT UH(OpPMaLMI0 O TOM, KaKas UMEHHO TOYKA B
60OKOBOM CTBOME ABAALTCA NYULLIEH ANA NPOBefeHua onepaLmm
rnapopaspeiBa. B HEKOTOPbLIX CKBAXKMHAX MOTYT BbITh XeCTK1e
OrpaHUyeHus OTHOCUTENbHO PaCcCTOAHUA MEXAY pa3nomamu.
MoxeT 0Ka3aTbCa CNOMHbIM ODOCTUTHYTL W yaepmwaTb 30HaNbHYH0
M30NALMIO NOCNE KAXKACH Onepayun rufpopaspelea, eciu 3T
30HbI ypaneHs meHee Yem Ha 100 dytos apyr ot apyra. Ho ¢
nony4eHuUeM onbiTa No NpoBedeHNt0 paﬁoT CTAaHOBMTCA NpoLLe
npeoponesarb BbilWeONUCaHHbIE TDYOAHOCTH.

YTobbl M36exars 3po3nto KonTBUHTOBOW TPy6bl, CKOPOCTL
3aTpyOHOI MUAKOCTU B HA3€MHOW TOYKE OrpaHuyeHa nokasa-
Tenem nogayu 20 ¢yTos B ceKyHay. MHorouucneHHble KaHanol
HarHeTaHua Ha YCTbe CHBaXWMHBI 3allnlialoT KOJ1TI06HHFOByIO
TpyBy OT YAapHOW 3P03UM U YBENUYMBAIOT MAKCUMaNbHO f0-
nycTumyto 3aTpybHyio ckopocTb. Puc. 13a unnioctpupyet oaHy
M3 BO3MOMHbIX YCTbeBbIX KOHGUrypaLUui, Haxoawyocs noj
KONTIOGMHTOBLIM UHXEKTOPOM, a Ha puc. 13b nokasaHa doto-
rpachus aHanorM4HOro YyCTheBoro y3na, MCNoNb30BaBLEroCs Ans
nofo6HOro npouecca Npu MHTEHCHAMKALMKA TOPU3OHTaNbHON
CKBa¥WHbI B WTate Muynrax.

BbIBEOP KOJTMHECTBA PA3PbIBOB MNJIACTA

Buibop Konuuectsa paspbiBoB Acnsetca bonee yem WUpO-
KOW TeMOW ANnA ocBeweHun B AaHHoi ctatbe. Konuyectso n
pasMep pa3pbiBOB, KOTOPbIE AONXHbLI pacnonaratbCa BAONb
onpegeneHHoro BOKOBOro KaHana, ABAAIOTCA BECbMA Cheuu-
(UYHLIMK NOKA3aTeNAMW N8 KaML0W CKBAMMWUHLI U 3aBUCAT K
TOMY e OT hUHAHCOBO-IKOHOMUYECKUX OrpaHuyeHunit [3-4].
TexHonOruA, NO3BONAKIWARA OCYUECTBAATL MOAENUPOBAHNE
NOTOKA U3 MHOMOYMCNEHHBIX PA3/IOMOB BAONb FTOPU30HTANbHbIX
CTBONOB, HYMAAETCA B 3HAYUTENbHBIX ynyyleHuax. Muorue
COBpEMEHHbIE MOENW CAUIWKOM ynpoleHsl. [lo Hayana Mojae-
NWpoBaHKua BOKOBOTO CTBONA C MHOTOYNCNEHHbIMM PA3PbIBAMY
HeoOX0AUMO NPOBEPUTL CMIELUaNbHYIO MOAENb HA CNOCOBHOCTE
CONOCTaBNEeHMA N06BIYM U3 HEUHTEHCUDWULMPOBAHHOTO FOPU-
30HTaNLHOTO CTBONA B CKBaXMHe. Bo MHOruMx cnyyanx, 0cobeHHo
B CKBaMMHax C 60NbUM COAEPKAHWEM BOAbI, PA3NUYMA MEXAY
NPOAOALHLIMU M NONEPEeYHbIMW Pa3pbiBaMu MOTYT OKa3arTbCA
BECbMa 3HaYMTeNbHbIMU. VICKNIOYEHWE COCTABNAIOT TE Chyyau,
KOrAa AnuHa 3 deKTUBHbLIX Pa3pLiBOB HEBENUKA, U NPOHWLae-
MOCTb He COBCEM HWU3Kas. B HeCKONbKUX CTaTbAX, NOCBALEHHbIX
TMAPOPa3pbiBY rOPU3OHTANbHBIX CKBAMMH, ONyOAMKOBAHHBIX
B NOC/NeAHEee BpeMsA, VTBEPIKAANOCh, YTO MOAENMPOBAHUE WX
aBTOPaMK NONEpPeYHbIX W NPOAONbHLIX NAOCKOCTeH paznoma
«He NoKa3ano 6oNbWOoro pasnUyna», OHAKO NULb HEKOTOPbIe
M3 HUX AETanbHO ONUCANW MOAENW CKBAXWHbBI MW WX CNeun-
uyeckuin pacyeT.

MHorocnoiHOCTL NNacTta MOXeT CO3AaBaTh B CKBaXUHe
3HauuTenbHble Npobnemel C BEPTUKANLHON NPOHULAEMOCTBIO,
C KOTOpoi# He moryT paboTate MHOrMe U3 MOAenei WHTeH-
cUdUKALMKM NOTOKA, JAXe ecnu onepatop UMEeT TOYHbIE U
noapobHbie reonoruyeckue aaHHole. He TonbKo MHOTOYMC-
NEeHHbIe TOPU3OHTaNbHbIE CTBONbLI CKBAXWH MCNBITHIBAIOT
3HauuTenbHble U3MeHeHMa BAONb DOKOBOrO KaHana, 4acto
MEHSAETCA M COCeACTBO C 30HaMu cnabbix BOAONPOABNEHU
MW FOPU3OHTOM rpyHTOBbLIX BOA. HeobxoguMo y4uThIBaTh
3TU U3MeHeHUs, 4Tobbl n3bewats ownbku npu soibope pas-
MeLeHNs XKenaeMmblx MECT Pa3pblBa U ero pasMepa B KaXaoh
onpepeneHHomn Tovke.

TEXHONOIMM 1 ObOPYAOBAHWME/TECHNOLOGIES & EQUIPMENT

HUAKOCTE ANs NPoBEAeHUA M-
popa3spbla, 3akadaHHas Jepea
!1 3arpybroe npoctpaxcTeo/Frac fluid

pumped through annulus

o

Puc. 10. UHTeHCHBHOCTB NOAAYM No KoNTOGUHroBOW Tpy6e
cHoBa ymenbuwaerca, 1 KHbK nogHumaerca Beepx no craony,
no HanpaeAeHuio oT nephopUpoBaHHOro MHTEPBaNa,

4T06b! BBICTYNUTL B POSIM HATAXKHOI KONOHHBI ANIA TOYHOTO
HabniopeHna 3a AaBneHuem ruapopaspeisa. Mornowenue
NPOBOAMTCA NOCNE OKOHYAHUA KOKAOW CTaAWM TMAPOPa3pbIBa.

Fig. 10. The CT rate is again lowered and the BHA is pulled back
uphole, away from the perforated interval to act as dead-string
for accurate frac pressure monitoring. Screen-out is induced at
the end of the frac stage.

Puc. 11. MNocnegHas cTagua rufpopa3psbiea No3BoNAeT
3aKpbiTbcA pasnomy. KHKB Bo3Bpawaerca 3a nepByio To4KY
npoBefeHUA rTMAPOPa3peIBa ANA BbIMbIBAHWA PACKIMHUBAIOLLErO
HanoNHWUTENA, OCTAIOLWErocA B CTBONE CKBAMMHBI.

Fig. 11. The final frac stage allows the fracture to close. The BHA
is run back down to beyond the first frac location to reverse-out
any proppant left in the wellbore.

OunctHoi noTok/
Cleanup flow

f

]

Puc. 12. KonTio6unroeas Tpy6a W3BNEKaeTCA U3 CKBAXKUHDI,

¥ NPOMCXOAMT OYMCTHA OT NPOAYKTOB rUApopaspsiBa. NMpu
Heo6xoaMMOCTH, KONTIO6MHroOBaA Tpy6a MOXKET UCNONb30BaTLCA
ana cbpoca o6paTHoro noToka.

Fig. 12. CT is pulled out of the well and frac cleanup is begun. If
needed, CT can be used to kick off return flow.
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OnbIT NPUMEHEHUA

Bnepssie npouecc lop-FMMN-3I ucnonb3oBancs B ropu3oHTanbHoOM
CHBaMMHe Ha mecTopoxaeHum baprert Wefin 8 Hayane 2005. Ouesup-
HO, CKBaXWHa Haxoaunack psAoM nMbo nepecekanack C BOAOHOCHBIM
cnoem u fobbiBana ras ¢ Gonswum cogepmanuem Bodsl, nofobHo
TPAAMLMOHHO 3aKOHYEHHbBIM CKBXKMUHAM, HAXOAALWMMCA NOBAU3OCTH.
XoTs ebuT rasa pasoyaposan, OKa3anock, YT0 NPOLECC MHTEeHCUPN-
KaLuu 6bin I PerTUBHLIM. Tak Kak 370 BbIN0 NEPBOE MCNOb30BAHMUE
npouecca, npuobpeteHne HeobX0AMMOro ONbITa 3aEPKMBAN0 CPOKK
BbINONHEHWUA pa6m‘ W yBENNYUBaAN0 pacxogbl.

Bo Bropom keaprane 2005 roga BO BPEMA MUCMONL30BAHWA AaH-
HOro MeTofa Ha cKBaxuHe B KaHage 6bi10 NpOBEAEHO NATL CTAAUNA
rupopaspbiBa, BO BpeMA KOTopsix 6610 ucnons3oeaHo 250000
(YHTOB pPackNMHWUBAIOWEro HaNOAHWTENRA Ha KaxpoW ctaguu. B
pe3ynbTate npeanonaraemblit gedut 6uin gaxe npessiwed. OaHaKo,
MH(OPMALLKUA 0 CKBAXKHE, NO3Xe Knaccuduurpyemoin onepatopom
KaK “CKBa¥WHa C cymeHuem cTeona” u nogpobHOCTU O NPUTOKE,
npoBefeHun onepaymu U nony4yeHHoM aebuTe CKBaXKMUHbI Mbl Npea-
CTaBUTb HE MOXKEM.

Ha momeHT HanucaHna ctaten npouecc lop-TMM-3T ucnons-
30BaNcA AN UHTEHCMDUKAUMW NOCPEACTBOM TWAPOPa3pLIBa Ha
BOCbMM FOPU3OHTaNbHLIX CKBawMHax. HoBblil gokymeHT [30]
TaKKe coaepyut Hebonbwoe KonuyecTeo nHopmauuu o pebure
nocne rugpopaspsisa, paspeweHHoin gns nybaukauuv B aHeape
2006 ropa.

Omupaetcs, yto byaywme ny6nukauum npegcrasat 6onslumnin o6bem
uHdopmauumn o npumeHeHun npovecca fop-FMM-3 B ropu3oHTaNbHbIX
CKBAMMUHAX.

BbIBOAbl

® [uapomMoHUTOpHOE nepdopupoBaHmne NOKasano onNTUManbHYO
BO3MOXHOCTb OKa3aHWA BO3[EUCTBUA HA MPUTOK NOCPEACTBOM
3p03UM NOPOALI B OTIMYME OT NpoLecca B3pbIBHOW nepdopauuu,
KOTOpas NpUBOANT K YIOTHAIOWEMY MOBPEKAEHUIO NOPOALI NAACTa,
OKpyKalowero nephopaunoHHbIe KaHanbl.

® MeTofbl UCNONL30BAHUA TMAPOMOHUTOPHOM Nepdopaunn u one-
pauuu ruapopaspeisa, Kotopeie TpebyloT ucnonb3oBaHus Tpyd
AOCTaTo4YHO HOMbWKX, YTOBLI NO3BONUTL AEKBATHYIO UHTEHCUB-
HOCTb HAarHeTaHus pacTeopa yepes Tpyby, Ha BonbWOM KoUYecTse
CKBA¥MH NPUMEHATb HEBO3MOMHO M3-33 MAnoro gMamerpa uiau
HeHafgexHocTh 06cagHbix Tpy6.

® bbin pa3paboTaH HOBbIA NPOLECC MHTEHCMMUKALMM TOPU3OHTANb-
HbIX CKBaMUH, KOTOPbIA MCNONb3YET CNYCKAEMblil Ha KONTIOOUHIOBOW
Tpy6e rufpOMOHUTOPHBIR MHCTPYMEHT.

® Hogwlit fop-TMIM-3I npouecc MoXeT MCNONb30BaTLCA B TOPU3OH-
TaNbHbLIX CTBONAX CKBAWMHbI, T€ NNACT elle He OTKPLIT Ans 06can-
HOW KONOHHBI (MU XBOCTOBMKA) HAfl CAMOI HU3KOW TOYKOM ANA
rMAPOMOHUTOPHON Nephopauny u MHTEHCUDUKaUUKM r’MAPOPa3-
pbIBOM NOCPEACTBOM 3aTpyBHOI0 NPOCTPAHCTBE KONTIBUHIOBON
obcagHou Tpy6bl.

® KonTio6UHroBan KoNOHHA MOXET B peanbHOM BpeMeH# obecneynts
uHbopMaLmei o faeneHuu Ha 3aboe, YTo yIyHIWaeT NpeacTasneHue
0 peaKyuu nnacta Ha onepaumuio rMapopaspslea.

® [Ipoyecc Top-TMN-3 He TpebyeT YCTAHOBKK MAM NEDEMEWLEHUA
Nakepos WAKM MOCTOBBIX NPOBOK.

® B HacToslUee BPeMA B 3TOM HOBOM NPOUECCE WCNONL3YETCA
BbiMafieHNe PACKAUHMBAIOWErO areHTa U3 MUAKOCTH ANF Pas-
pblBa B KOHUE CTaauu onepaunn WiW nec4axas npobxa ans
U30NALNY.

* KonTiobuHrosas KHEK noseonser nposoanTs oBparsy uMpsyns-
LMIO U MOXKET YAANATh PACKNUHUBAIOWMI HENOAHMTERS K3 CTEONE
CKBAXWHbI MOCNE NOCNeAHeN CTaauy rMAPODa3DeEa 32 OAHY CNyC-
KO-NOABLEMHYIO Onepayuio.

KonTiobunroeas Tpyba, nocryna-
ouas w3 vHxerTopal
Coiled tubing (from injector)

YeTeipexnnaweyHelid npeseHTop/ Jf
Quad BOP

NyBpurarop/Lubricator

KpecTosuna ana rugpopaspbieal {
Frac injection cross ’

[BoiHoe covetaHue/
Dual combis

L4

YeThe cKBaMWHEI onepatopal
Operators wellhead

[

Puc. 13a. KoHdhurypauus ycrea CKBaXMUHbI, HAX0AAWENCA
noJj KONTIO6MHIOBbIM MHKEKTOPOM

Fig. 13a. A wellhead configuration below the CT injector.

cant vertical permeability problems that many reservoir
simulation models can not effectively handle, even when
the operator has valid, detailed geological data. Not only
do many horizontal wellbores encounter significant
reservoir rock variations along the lateral, but often the
proximity to wet zones or the water table changes. These
variables are important to the optimization of selecting
desired fracture locations and the size of the fracture at
each location.

CASE HISTORY INFORMATION

The first application of the Hz-HJIP-AF process was in a
horizontal Barnett shale well in early 2005. The well ap-
parently was near or intersected a fault communicated to
an aquifer and produced gas with high water rates, similar
to a conventionally-completed well nearby. Although the
gas production was disappointing, it appeared the stimu-
lation process was effective. Because this was the first
application of the process, learning experiences caused
job delays and added costs.

A second quarter, 2005 application of this process on
a well in Canada placed five frac stages of about 250000
1b of proppant per stage. The result was even higher than
anticipated production rates. However, the well data was
later classified as “tite-hole” by the well operator and
details of the reservoir, job designs, and well production
cannot be presented.

At the time of this writing, the Hz-HJP-AF process has
been used to fracture-stimulate eight horizontal wells.
A very recent paper [30] contains the small amount of
post-frac production data released for publication as of
January 2006.

Future publications are expected to present more
extensive production results from applications of the
Hz-HJP-AF process in horizontal wells.
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Puc. 13b. PoTorpatma ycTbA CKBAXUHBI, AHANOTUYHOTO
noKasadHoMmy Ha puc. 13a.

Fig. 13b. Photograph of the same wellhead
configuration shown in Fig. 13a.

CONCLUSIONS

¢ Hydrajetted perforations have
been shown to provide optimum con-
nectivity to the reservoir through
erosion of the rock in contrast to
explosive perforating processes
that lead to compaction damage of
& the formation rock surrounding the
. perforation tunnels.
* Methods of using hydrajet-per-
forating and fracturing operations
that require the use of tubing large
s ] enough to allow adequate injection
g rates through the tubing to achieve
i fracturing have been restricted from
. application to many wells because
of small ID limitations or weak cas-
" | ings.
* A new process for stimulation of
horizontal wells that uses a CT-de-
ployed, hydrajetting tool has been
developed.
® The new Hz-HJP-AF process can be
used in horizontal wellbores where
the formation is not yet open to the
casing (or liner) above the lowest lo-
cation to be hydrajet-perforated and
then fracture-stimulated through
the CT-casing annulus.
® The CT string can provide real-time
.. bottomhole pressure data to increase
¢ the understanding of formation re-
sponse to the fracturing operation.
e The Hz-HJP-AF process requires
no setting or moving of packers or
bridge plugs.
¢ This new process currently uses
end-of-stage screenout or wellbore
sand plugs for isolation.
® The CT BHA allows for reverse-circulation and can clean
proppant from the wellbore after the last frac stage in one
well intervention.
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XAPAKTEPV@HTY
YCTAHOBOK?,
NPEACTABJIEHHBIX HA POCC
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Knacc

Waccu

lBurarens
MoujHocTb gBUraTens, n.c.

MakcumantHoe Taroeoe ycunue
WMHHEKTOPa, K

CropocTb nopauun rubrom Tpy6el,
M/cex

Avametp rubkoi Tpyobl, MM

MaKcumanbHoe faBneHne Ha
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EMKOCTb Y312 HAMOTKM AnA TPy6bi
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MANUFACTURER S SPECIFICATIONS MOST
WIDELY SOLD CTUS* IN RUSSIA

Manufacturer
Model
Class

Chassis

Engine
Engine power
Injector Head Pull Capacity

Coiled Tubing Speed, feet per
minute

Coiled Tubing Size 0D
Maximum Wellhead Pressure
Reel capacity for 12" 0D tube
Maximum overall dimensions
- length

- width

- height

Maximum gross weight

“ Crane Capacities Maximum

Fidmash NOV

M10
Lightweight

MAZ 631708
(6x6)

YAMZ-7511
240 HP
27,000 Lbs

2-160

Y — 1%
10,000 psi
7,200 ft

430"
100"

166"
74,300 lbs
36,000 Lbs

“fife units, currently being operated.

Pictures: injector with 24 ton lifting capacity
‘on the test bench

Photos permitted by (JSC FIDMash

Fidmash NOV

M20

Medium Weight

MZKT 652712
(8x8)

YAMZ-7511
400 HP
54,000 lbs

2-160

%I! . 1%!!
10,000 psi
12,470 ft

510"

100"

e
101,400 lbs
36,000 Lbs

Fidmash NOV

MK20T

Medium Weight

MZKT 65276
(10x10)

YAMZ-7511
400 HP
54,000 Lbs

2-160

¥ — 13"
10,000 psi
16,400 ft

590"

100"

gl
130,000 Lbs
60,000 Lbs

Hydra Rig
HR440
Medium Weight

KENWORTH C-500 (6x6)

CUMMINS
475 HP
60,000 Lbs

4 — 265

1 = 1%“
10,000 psi
13,200 ft

510"

105"

ik
88,000 Lbs
34,000 lbs




TEXHO1OTMMN N OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

HAUBOJIEE PACINPOCTPAHEHHBIE
MYACTO NPUMEHAMBIE KOJITIFOBMHIOBbIE

TEXHOJIOIN'MHA

MOST PREVAILING AND WIDESPREAD
COILED TUBING TECHNOLOGIES

O4YNCTKA 3ABOA CKBAXWH OT MNMECKA
NMPUMEHEHWE

[ins obecneyeHus HOpMankHO# IKCNNYATALUM CKBAKMUH NECOK
HeobX0AUMO yaanaTh, T.K. CneacTeuem ofpazosaHus npobok
ABNAGTCA CHUMEHUE 1ebuTa CKBAMMH, 3 HOIAA U NPeKpaLleHune
MX 3KCNyaTauuu.

NPU4UHbLI BOSHUMKHOBEHWA MNECHAHbBIX MPOBOK

Mpouecc obpazoeaHus necyaHbix NpobOK NPOMCXOANT NPaKTH-
YecKu Bo BCeX HeTAHLIX W ra30BbIX CKBaMUHax. Ero MHTeHcuB-
HOCTb 0BYCIOBEHA CBOMCTBAMU NPOAYKTUBHOO NNacTa U Tex-
HOnoruewn IKCnnyarauuu. MosBneHue necka Ha 3aboe CKBaXMHbI
MOXeT BbITb 06YCNOBNEHO HECKONBKUMU hakTOpamu:

® 0CefiaHUeM YacTHL| NNacTa, BbIHOCUMbIX Yepes nepdopaym-
OHHbIE OTBEPCTUA B 3KCM/IYAaTaALMOHHON KONOHHE BO BHYTPEH-
HI0I0 NOAOCTb CKBaMMHbI;

® 0CcefiaH1eM YacTUL Nocne NPOBEAEHNA ONepaumi C UCMosib-
30BaHUEM rMPONECKOCTPYMHbIX NepdopaTopos;

® ocefaH1eM YacTull Nocae NPOBEAEHUA OnepaLnii no rma-
popaspsisy nnacta;

® OnpejeNeHHoe KONUYECTBO NeCKa MOXKET BbITb HaMbITO NpH
CO30aHWN UCKyCCTBEHHOrO 32601 U T.4.

OBOPYAOBAHUE U MATEPWAJIbI

1. KonTiobuHrosas ycTaHoBKa;

2. HacocHblit arperar;

3. EMKOCTHM € NPOMBIBOYHOMN M OTPAbOTAHHOM KUAKOCTAMU;

4. HbloTOHOBCKWE XUAKOCTU (BOAA, CONAHBIE PacTBOPLI Ha
BOJE, YINEBOJAOPOAHbLIE UAKOCTH (AN3ENbHOE TONAUBO, OY4M-
WeHHas HedTb 1 T.1.);

5. HeHbloTOHOBCKME MupKOCTH (OypoBbie pacTBOpLl ¢
renu);

6. Oxumaemble HMULKOCTH, COlepHaALLNe ra3 U NeHbl;

7. [a3, B 0CHOBHOM a30T.

OMUCAHWUE TEXHONOI MK

PexoMeHpyeman CKOpPOCTb CNycKa KONTIOOMHrOBOMK Tpy-
6bl, ecnu nonoxeHune npobku HeussecTHo, — He Bonee
9-12 m/muH. Ecnn nonoxeHne npobKku yCTaHOBAEHO, CKO-
pocTb MOXeT BbITb yBenuyeHa no 18 m/mun. Bo nzbexarue
NpWUXBaTa HeXenaTenbHO 0CTaBNATL KONTIOBUHIOBYIO TPyBY
HEMNoABWIKHOM B TeYEHUE ANUTENBHOTO BPEMEHMU.

B npouecce cnycka Tpy6ul HeobxoguMo nogaepMueaths
HenpepbLIBHYIO UWPKYNALUMIO MPOMBIBOMHON XUAKOCTU.
Cnepyet npepycMoTpeTh BO3MOXHOCTE YTEYKU MUAKOCTH
B MNacTt u uMeTh ee 3anac. B npouecce pabotel cnepyer
HenpepLIBHO KOHTPONIMPOBATH PACXOA NPOMbIBOYHOMW KUL-

REMOVAL OF SAND FROM WELL BOTTOM
APPLICATION

In order to ensure normal operation of wells it is neces-
sary to remove sand from them, because sand plugs may
lead to reduction of well output and even to a complete
well failure.

REASONS OF SAND PLUGS FORMATION

Formation of sand plugs can be observed in almost any oil
and gas wells. Its rate can be stipulated by characteristics of a
productive stratum and a technology used.

Possible reasons of sand formation in the well bottom can
be the following:

* deposition of sand particles, penetrating through flow
string perforation into the well’s internal cavity;

® deposition of particles after operation involving an abrasive
jet hydroperforator;

e deposition of particles after hydrofrac;

® a certain amount of sand can be inwashed during artificial
well bottom setting up etc.

EQUIPMENT AND MATERIALS

1. Coiled tubing unit;

2. Pump aggregate;

3. Reservoirs with flushing and waste fluids;

4. Newtonian fluids (water, water-salt solutions, hydrocarbon
fluids (diesel oil, refined oil etc.);

5. Newtonian fluids (drilling mud and gels);

6. Compressed fluids, containing gas and foam;

7. Gas, mainly nitrogen.

TECHNOLOGY DESCRIPTION

Recommended rate of coiled tubing running, if the precise
position of a plug is unknown — no more than 9-12 m/min.
If the position of a plug is detected, than the rate can be in-
creased up to 18 m/min. In view of the possibility of sticking
it is undesirable to leave a coiled tubing immovable within a
long period of time.

In the course of CT running it is necessary to maintain con-
tinuous circulation of flushing fluid. One should make provision
for the possibility of its leakage into stratum and to have it in
stock. In the process of operation it is necessary to carry out
control over the rate of flushing fluid from annular space. If the
flow becomes lower or totally stops, one should raise the tube
and continue to pump the fluid until circulation is restored.

In case of tight plug destruction the plug can take the weight
of coiled tubing upon itself and its shifting may stop. Such a




KOCTW U3 KONbLEBOTro NpocTpaHcTea. Ecnu pacxop muakocTy
YMeHblIaeTCA UNu NpexpallaeTcs, Heo6Xo0AUMO NPUNOAHATE
Tpy6y, NPOAONKASA 3aKAYKY KUAKOCTH 40 BO3OGHOBNEHUA
UMPKYNALNK,

Mpu paspywenun naotHoi npobku Moxer BO3HUKHYTH
CUTyauus, koraa npobka BocnpUMeT Bec KONTIOBUHIOBOM
Tpybbi, U ee nepemeuwerne npexpatutca. Takoe nonoxe-
HUE OHO3HAYHO OTPA3UTCA Ha NOKA3aHMAX WHAWKATOpa
BeCa KONOHHLI U MAHOMETpa, PerucTpUMpyIOLLEro AasneHue,
passuBaemMoe HAacoCOM: nokasaHua nepsoro npubopa
yMmeHbwarcs, a BToporo ysenuyarca. Korga onpepenena
BEPXHAA rpaHuua npobku, Tpyby cnemyer npUNOAHATL Ha
3-5 M ¥ yBeNNYUTL NOAAYY NPOMLIBOYHON HUAKOCTH [0
pacyeTHON BENUYUHBI.

lpombIBKY NPOBOAAT 10 MOMEHTA BHIXOAA HA 3afaHHYI0
rnybuHy. ins obecneyeHus yaaneHna Bcex TBepPAbIX YacTuL
06beM UMPKYNAUMM JONKEH COCTAaBAATb HE MEHEEe OAHOT0
obbema cKBaMMHb. CKOPOCTb BOCXOAAWEr0 NOTOKA npu
pabote c konTi6UHroBO# Tpy6OW, Kak u npu 6o npo-
MbIBKE, LOMKHA NPEBOCXOAUTL CKOPOCTh OCefaHuA B Hel
TBEPAbIX YaCTWL. 3TO yCNOBUE CNpaBeasuBo ANA BepTU-
KanbHbIX CKBAXWH M HAKNOHHLIX Y4ACTKOB B NOCAELHUX C
OTKNOHeHWEeM 0T BepTUKanu fo 45°. [ina 6onee nonorux u,
TeM 6onee, rOpU30HTaNbHBIX YYACTKOB CKBAMUHbI HE0BXO-
AuMO obecneynsate fOCTATOYHYIO TYPOYACHTHOCTb NOTOKA
BOCXOAAWEN MUOKOCTH,

Ans yMeHblWeHWA TMAPOCTATHYECKOTO AABAEHMUSA HA NNacT
npu yAaneHuu necyadelx NpobOK cyulecTeyOT cnocobsl,
OCHOBAHHbIE HA NPUMEHEHWUM CTPYHHOTO HACOCa, CMyCKa-
eMOro Ha ABYX KOaKCHanbHO PacnonoMeHHbIX KONTIOBUH-
rogoix Tpybax. Mpu 3ToM npobnembl ¢ BLIHOCOM MECKa He
BO3HWMKAET, T.K. CKOPOCTH N HUCXOAALETD, U BOCXOAALEro
NOTOKOB MPOMBLIBOYHOW MUAKOCTU [OCTAaTOYHO BEAWKM,
a rMapocTaTMYecKoe fasfieHne MUAKOCTH, HaxogAaleics
B CKBAXXWHEe W BO3AEWCTBYIOUWENH HA NNACT, MOXET ObiTh
CBEAEHO K MUHUMyMy. Mcnonb3oeaHue faHHoro cnocoba
NPOMbIBKU MOXKET ObiT peanu3oBaHo TONLKO NpU fOCTa-
TOYHOM BHYTPEHHEM AUAMETPe HapyXHOW TpyObl, B KOTOPOH
pasmelljeHa KoakcuanbHas BHyTPeHHAR KONTIOBUHroBanA TPy-
6a € AOCTATOYHbIM KONbLEBLIM 3330pOM AN 0becneyeHuns
Heo6XoAUMO UMPKYNALMK,

Puc. 1. Cxema BHYTPUCKBAKUHHOTO 060PYA0BaHUS NDPH MPOMBIEKE

32608 CKBaMMHHbI:

1 - KonTio6uHrosas Tpy6a C NPOMbIBOYHbIMKM HACAMKAMM:
2 - HKT;
3 - Nakep;

4 - nAaKOCTb C YaCTULAMU NECKa, NOAHUMANILARCH Ha NOBEPXHOCTD

5 - NonMMepHbIA renb, 3aKaYMBAEMbli B CKEARMEY:
6 - Mecox.

Pic.1 Layout of downhole equipment for bottom hele flushing:
1 - Coiled tubing with flushing nozzles:

2 - Oilwell tubing;

3 - Packer;

4 - Fluid with sand particles, going up to the ground surface:

5 - Polymeric gel, pumped into the well;

6 - Sand.

.
'

situation will influence on readings of the string weight and
manometer, registering pressure, applied by the pump: readings
of the former gadget will become lower, of the latter — higher.
If the plug’s upper margin is detected, than the tube should
be raised by 3-5 meters and flushing fluid supply should be
increased up to a design value.

Flushing is carried out until a set depth is reached. In order to
remove all the solid particles the volume of circulation should
make not less than 1 well’s volume. The rate of the upward flow
when using a coiled tubing, as for any other type of flushing,
should exceed the rate of solid particles deposition. This con-
dition is true for vertical wells and slant boreholes, the latter
shouldn't have vertical deviation more than 45°. For more flat
and particularly horizontal sections it is necessary to provide
corresponding turbulence of the upward flowing fluid.

In order to decrease hydrostatic pressure on stratum in the
course of sand plugs flushing there are methods, based on ap-
plication of a jet pump, which is run by 2 coaxially positioned
continuous pipes. In this case there is no problem with sand
production, for the rate of upward and downward flows of flush-
ing fluid are high enough, and hydrostatic pressure of the fluid
in a well, which has an effect on stratum, can be reduced to a
minimum. Application of such a flushing method is possible
only if internal diameter of external tube is enough, and if the
coaxial internal coiled tube has enough annular clearance to
provide the needed level of circulation.

\
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YOAJIEHUE MAPAGUHOBBIX MPOBOK
MPUMEHEHWE

[ins obecneyeHns HOPMaNbHOM 3KCNAYATALNN CKBAKMH Na-
parHOBbIE OTAOKEHWUA HE0OXOAUMO YAANATD, T.K. CNEACTBUEM
obpa3sosanus napatuHoBbIx NPOGOK ABNSETCA CHUMKEHUE ae-
6WTa CKBAaWMH, @ MHOTAA U MPeKPaLLeHUe UX IKCNayaTaLum.

MPUYUHLI BOSHUMKHOBEHWA
MAPAGUHOBLIX NMPOBOK

B npouecce 3kcnnyatauuu cKBaXuH OHTaHHbIM U rasnud-
THEIM cnocobamu, a TakKe Npu npumMeHeHun ycranosok 3MH
B ONpejeneHHoM UHTepBane mMyObuH NpoUCXoanT OTNOXEHMUE
napaduHa, npoBoLUpylOLLEE OCAXAEHME necka (ecnu OH
€CTb), C NOCNefyoWMM 06pasoBaHUeM NecHano-napahnHoBbIX
npo6ok. OCHOBHOW NPMYMHOI 3TOrO ABNAETCA OXNaWAeHWe-
AobbiBaemMoi HedTv U 3aTBepAeBAHNE COCTABHbLIX ee YacTei.
3arsep/ieBive 4acTULbl HANUNAKT Ha TPYOHbIE NOBEPXHOCTH,
06pa3ys npobky, 1, B KOHEYHOM CYETE, CHUKAIOT UK Npepbl-
BAKOT NOTOK.

Ha cteneHb napadvHOOTNOMEHUA BAUAIOT Crieayioune
thakTopsli:

® XUMUYECKMIA cocTaB HedTH;

® Temneparypa 8 3aboe pa3pabarsiBaeMoro KonnexkTopa;

® ypoBeHb J00bIuK;

® HTEpPBaN NPECHOBOJHOTO NNacTa;

® nepejaya Tenna B cpefe 3aTpybHOr0 NPOCTPaHCTRa.

OBOPYAOBAHUE N MATEPUAJTBI

1. KonTiobuHroBas yctaHoBKa;

2. HacocHbli arperar;

3. EMKOCTH C NPOMBIBOMHOM W 0TPaboTaHHOM MUAKOCTAMMU;
4. HarpesatenbHasn ycTaHoBKa (B Heobxogumbix ciyyasnx);
5. Hedts, BOAa UAKM XUMpEAreHTbI,

OMWUCAHME TEXHOOr KA

YaaneHnue napadmHa ropavei HedTbio

CneynanbHo paspaboTaHHble YCTAHOBKW HarpesaiT HedTb
MECTHOTO NPOMCXOMKAEHNA U NOAAIOT €e NOJ HanopoM B CKBa-
MUHY UK NPOTOHAIOT ee no paboyei KonoxHe. JIuHus nogaym
ropsayei HedT U3 eMKOCTU NOACOESUHARTCA K WapHUPHOMY
coefiMHeHUI0 KONTIBUHIOBOM ycTaHoBKM. [Mpexpae yem onyc-
TUTb KONTIOBUHIOBYIO TPYOY B CTBON, €€ HEOBX0ANMO NPOrpeTh
NPOKayKoi ropayen HedTu.

LUupkynaumio ropayeit HehTH NPOBOAAT HUKE 30H NPECHON
BOfbl, HE MeHee [BYX 4Y3acoB N0 AOCTUMEHUM Heobxogumoit
rny6uHbl. Mpu 3ToM HEOOXOAMMO CAEAUTH 3a Temnepatypoi
HedTU Ha BIXOAE, T.K. MHOrO Tenna 3abupaet Tpyba.

YpaneHnue napaduHa ropayein Bogoin

lMpouecc yMpKyNALMN C UCNONB3OBAHWEM rOPAYEi BOfbI UMe-
€T PAA NPEUMYILECTB N0 CPABHEHUIO C NPOLECCOM LMPKYNALMM
ropayeil HedTu. (MaBHbIe U3 KOTOPBIX:

® 6e30MacHOCTL B C/lyyae NPOTEKAHWA WAW NOBPEXAEHUS
3MEeBUKa ANA NOAOTpeBa KUAKOCTY HET 0NacHOCTM noxapa
UNU B3PbIBA, €CNW UCNONL3YETCA BOAA;

® NOCTYNHOCTb — He Be3fle eCTb UCTOYHUKKN HedTu;

® MeHbllas 0NacHOCTb 3ar pA3HEHWA OKPYXatoLeil cpefibl — ¢
BO/0M Npole paboTaTs, U HET PUCKA 3arpA3HEHUA OKPYKAKOLLEiH
cpefibl B Cy4ae pOCnnecka WaK yTeyku.

Lmpkynauna Boabl OpraHW30BaHa TaK Xe, Kak U UMPKyns-
una Hedtu. KontiobuHrosyio Tpyby Heobxogumo nporpetsb

REMOVAL OF PARAFFIN PLUGS
APPLICATION

In order to ensure normal operation of wells it is necessary
to remove paraffin deposits from them, because their presence
may lead to reduction of well output and even to total failure
of a well.

REASONS OF PARAFFIN
PLUGS FORMATION

In the course of gas-lift and flowing well operation, as well
as in case of electrical submersible pump units application in
a definite depth interval paraffin deposition may start, which
entails sand deposition (if there is such) with subsequent forma-
tion of sand-paraffin plugs. The main reason of that is cooling of
produced oil and solidification of its component parts. Solidified
particles stick to the tube surfaces and form a plug, which finally
leads to reduction or complete blocking of a flow.

The following factors may influence on the degree of paraf-
fin deposition:

® chemical composition of oil

® temperature in the well bottom of a developed reservoir;

® production rate;

* fresh water bed interval;

® heat transmission in the annular space.

EQUIPMENT AND MATERIALS

1. Coiled tubing unit;

2. Pump aggregate;

3. Reservoirs with flushing and waste fluids;
4. Heating device (if necessary);

5. 0il, water and chemical reagents.

TECHNOLOGY DESCRIPTION

Removal of paraffin with the help of heated oil.

Specially designed units are used for heating of locally pro-
duced oil, which is afterwards fed under pressure into the well or
run through the working string. The line for feeding of heated
oil from the reservoir is connected to a swing joint of a coiled
tubing unit. Before running of a continuous pie into the hole
it should be heated by means of heated oil circulation.

Circulation of heated oil is carried out below fresh water zones,
no less than 2 hours before reaching the appropriate depth. At
that it is necessary to watch the oil temperature at the output,
because the pipe consumes substantial part of the heat.

Removal of paraffin with the help of hot water.

Circulation process with use of hot water has some advan-
tages comparing to the circulation of hot oil, some of which
are the following:

* safety in case of leakage or damage of the coil for water
heating, no danger of fire or explosion, if the water is used;

* availability — oil sources are not always available;

* lower danger of environmental pollution — water is easier
to handle and its use avoids risk of environmental pollution
as in case of spilling or leakage.

Water circulation is organized in the same way as oil circula-
tion. Coiled tubing should be heated before itis runinto a hole.
Water is usually heated up to 93-121°.

Neither water no oil has any advantages referring to its
capacity for paraffin removal.

=
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npex/e, 4em onyckats B cTeon. Boay 0bbIYHO HarpeBawT oo
93-121°C.

Hukakux npeumyulecTs no yaaneHuo napaguHa H1 BOAa, Hit
HedTb N0 OTHOWEHUIO APYT K APYTY HE UMEIOT.

VpaneHue napadmHa XMMUYECKUMU peareHTamm

Mpu ucnonb30BaHUKM XUMPeareHToB HeabxoanMo opraHn3o-
BaTb CBOErO pofa CUCTEMY NPOMbIBKM NapahuHa XMMUECKUMU
BeWeCTBAMU — PACTBOPUTENAMM, YTO 0BECNEeYUT NOCTOAHHOE,
npAMoe BO3feicTBNe Ha napaduH. XMMBELECTBA HENPEPLIBHO
3aKayWBaloT NOCPEACTBOM BAPLICKMBAKLUIEro Hacoca B 3a-
TpybHOe npocTpaHcTeo U no 3kcnayataumonHoin HKT v Takum
obpasom He gonyckaioT obpaszosanun napadMHOOTIOMEHNIA. B
razofo6eiye Ans 3TUX LeNei UCNOoNb3YeTCs, B YaCTHOCTH, N0Aaua
B CKBaXUHY MeTaHoNa.

Removal of paraffin with the help of chemical reagents

When using chemical reagents one should make a kind of
system of paraffin flushing with the help a chemical sub-
stances - solvents, which ensures continuous and direct ef-
fect on paraffin. Chemical substances are being continuously
pumped by means of an injection pump into annular space and
by operational oilwell tubing, which helps to avoid formation of
paraffin deposits. In gas produc-
tion feeding of methanol into a
well is used for these purposes.

Flushing results are checked by
means of a cable setting ring.

Pesynbrarsl npoBegeHHON 04UCTKM NPOBEPAIOTCA Kannbpo-
BOYHbIM KONbLOM Ha KaHarte.
i
Puc. 2. Cxema BHYTPUCKBAXMMHHOIO 06OPYAOBAHNA NPH yAANEHUN NECYaHbIX U NapagUHOBbIX NPoBoK: | :
1 - uaKocTb C YacTMLUaMu NECKa, NOAHUMAIOLAACA HAa NOBEPXHOCTD; ' 11
2 - MonumepHbIi renb, 3aKa4UBAEMbIA B CKBAMUHY; .
3 - Mecok. |~

Pic. 2. Layout of downhole equipment for removal of sand and paraffin plugs:

1 - Fluid with sand particles, going up to the ground surface;
2 - Polymeric gel, pumped into the well;
3 - Sand.

YOAJIEHUE TMOPATHbBIX NMPOBOK
N PACTENMJIEHUE CKBAXWH

NMPUMEHEHWE

B npouecce nogtema nnacToBOi MMAKOCTH NO KONOHHE
nudToBLIX TPY6 rUAPOCTaTUYECKOE AaBAEHUE YMEHbLLAETCA
no Mepe ee nepemelieHus Beepx. Ecnu senndmnHa atoro gas-
NEHWA CTAHOBUTCA HUME AABNEHWUA HACHIWEHMWA, U3 NNACTOBO
KUAKOCTU BbIAGNAETCA NONYTHbINA ras. YacTs ero pacTeopserca
B M1aCTOBOM BOfE, HEU3BEHKHOM KOMMOHEHTEe NNAacTOBOM Kup-
kocTu. [pu Temneparype W AaBNEHWUM, COOTBETCTBYIOLMX PaB-
HOBECHOMY COCTORHUIO CMECH, 06pasyIoTCa KpUCTanNoruapaTsl
YINeBOOPOA0B U NOABNAETCA KPUCTANTUYECKOE BEWECTBO.

MertaH, aTaH, nponaH U byTaH 06pasyioT KPUCTaNNOrMApPaTHI
NpW OTPULATENBHON TEMNEPATYPE, @ NPU NOBLIWEHHOM faBNe-
HUW W NONOKUTENLHOI| TEMNEPATYPE UX BOZHUKHOBEHUIO CMO-
coBCTBYET HanUumMe Nerkux yrnesofoposoe 1 06BOAHEHHOCTL
CKBaMMUHbI. Kpuctannornaparsl 0CaxAanTes Ha CTEHKaX KONOH-
Hbl U TOBbIX TPY6 U B 3aTpy6HOM npocTpaxcTee. Mpexpauersue
JKcnnyaTaumn CKBAXKWUHBI NPUBOAMT K UHTEHCMBHOMY 06pazo-
BaHMIO KPUCTANNOTUAPATOB. 3TOMY NpouUeccy cnocoboTayer
W NOHUMKEHWE TeMNEepaTyphl NNACTOBOM MUAKOCTH B NOAOCTH
CKBAMUWHLI. Hanbonee MHTEHCMBHO TMADaTs OCAXAANTCR Ha
cTeHkax Tpyb 8 unTepsane 100-900 m npu nwbuix cnocobax
3KCnAyaTauny CKBamuH — oHTanHom, 3UH, Wk,

OBOPYOBAHME U MATEPUAJIbI

1. KonTiobuHroBas ycTaHoBKa;

2. HacocHbli arperar;

3. EMKOCTM C NpOMBIBOYHON W OTPABOTaHHOR MuasocTaMM;
4, HarpesartenbHas YCTaHOBKa;

5. [pOMBIBOYHAR HMAKOCTb.

REMOVAL OF HYDRATE BLOCKS
AND WELL THAWING

APPLICATION

As reservoir fluid flows upward by tubing string hydrostatic
pressure decreased. If the pressure becomes lower than the
saturation pressure, than the reservoir fluid starts emitting
associated gas. Partially it is dissolved in reservoir water,
which is an unavoidable component part of reservoir fluid. If
the temperature and pressure correspond to thermodynamical
equilibrium condition of the system, then formation of hy-
drocarbon crystallohydrate starts and crystalline substance
is produced.

Methane, ethane, propane and butane form crystallohydrates
at a temperature below zero, and at an increased pressure and
a temperature above zero their formation can be promoted by
the presence of light hydrocarbons and water encroachment of
the well. Crystallohydrates are deposited on the walls of a tub-
ing string and in the annular space. Well shut-down may cause
intensive formation of crystallohydrates. The same process can
also be promoted by lowering of reservoir fluid temperature in
the borehole cavity. Hydrates are deposited most intensively
on the tubing walls in the range of 100 — 900 m in all the op-
erational modes - flowing well operation, as well as using an
electric submersible pump or a rod pump.

EQUIPMENT AND MATERIALS

1. Coiled tubing unit;

2. Pump aggregate;

3. Reservoirs with flushing and waste fluids;
4. Heating device;

5. Flushing fluid.
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ONMMUCAHWE TEXHOOI M

,[l,ﬂﬂ nepnogn4ecKoro yaaneHua XuaKocTu u3 CKBaMMWHbI Lene-
c006pa3HO UCNONb30BaTL KONTIOOUHIOBbIE yCTaHOBKK. [ina noc-

TOAHHOTO yianeHus — 3KCNNYaTUPOBaTh CKBAMWHY NO CNYLEHHONW

W 3aKpenneHHoM Ha ycTee KonTiobuHrosoi Tpybe.
Buibop crioco6a ocyllecTBAAIOT C YUETOM 3aTPAT Ha BbINONHEHUE

NepuofuYeckux peMoHTOB CKBAMMHbI MKW OCHALEHWA ee Kon-

TI0BUHroBoW Tpy6oit U HEeOBXOAMMOI rONOBKOWM ANA KpenneHus

Ha ycTbe.

lMepuopuyeckoe ypaneHue HaKONWBLUEWCA HUOKOCTU C NOMO-
wbio ycrarHosok MPC cnepyet npoBoauTs 63 0CTaHOBKM CKBAMMHBI.
B NPOTUBHOM Cnyyae NPUAETCA BLINONHATL ONepalnu no BbI30OBY

NpuTOKa.

B npouecce cnycka unu nogbema KonTiobuHroBoi Tpyobl akcny-
arauna CKBaXWHbI HE MpeKpawaeTca U BeAeTca No KONoHHe J'!Ir'il.tr-
TOBBIX TPY6. MoC/e gocTUIKEHN: KONTIOBMHTOBOW TPYOOI YPOBHSA
YMAKOCTH, HaxoAALLeica Ha 3a60e CKBAKMHBI, OTKPLIBAIOT 33BU-
Ky Ha BbIXO1e KONTIOBUHTOBOM TPY6b! U 3aKPbIBAIOT 33[ABUMKY Ha
BokosoM oTBOAE (DOHTAHHOWM apMaTypbl. 3aTeM Ha Manoi CKOpoCTyH
NPOAOIKAIOT CYCK KONTIBMHIoBO# TPyOLI 10 TEX NOP, NOKa BeCh
06LEM HUAKOCTH He ByAeT BbIHECEH HA NOBEPXHOCTb.

Mocne BeinonHeHMA paboT aKcnAyaTaumio CKBAXKMHbLI NPOAON-
aloT BECTH N0 KONOHHE N1 ToBLIX TPY6, @ KonTioBNHToBYI0 TPYBY

W3BNEeKatT.

Mpw ycTaHoBKe CUOHHOI KONOHHBI — CYCKE KONTIOOMHIOBO
pr6b1 W 3KCnayataunm C ee NOMOLLbI0 CKBaXUHbI B TEYEHUE
LJIUTENbHOTO BpEMEHMW — CefyeT UCnonb30BaTh KDHTI06I-"IHI'OBy!0
Tpyby BO3MOKHO Bonbliero guameTpa, NOCKONbKY NpW 3TOM

YMeHbLIAIOTCA NOTePU Ha TPEHWE NpU TEYEHUW rasa U CHUMAETCA

onacHocTb 06pazosaHus npobok. Mpu npaeunbHO BbIGPaHHOM
AvameTpe Tpy6Obl YPOBEHb KUAKOCTH AOMKEH YCTAHOBUTLCA Y ee
balwmara, a KonebaHWs JaBNeHMA B KONbLEBOM NPOCTPaHCTBE
[OMKHBI OTCYTCTBOBaTh. B npouecce 3kcnayaraluu CKBaMMUHbI
C NOMOLLbLI0 CUPOHHON KONOHHLI HEOBX0AUMO KOHTPONMPOBATL
AaBneHne B KONbLEBOM MPOCTPaHCTBE MEX[Y Hel W KONOHHOW
nudToBbIX TPYG. [N NyCKa KONOHHB! B 3KCNAyaTauuio a3oTom
NPOAAaBNMBAIOT NPOOKY, PACNONOKEHHYIO HA HUXKHEM KOHLE TPY-
6bl. ECnU B CKBaXMHE NPUCYTCTBYET HMUAKOCTh, NPENATCTBYIOWARA
3KCNNyaTaLuu, ee TaKKe yAaNAOT NPOAYBKOM a30TOM.

Mpy U3BJEYEHNM U3 CKBAXMHbI KONTIOOUHTOBOM TPYOLI CKBAMM-
Hy HeoBX0AUMO 3aryIUTh, NPeBapUTENLHO NPOMLIB KONbLEeBoe
NPOCTPAHCTBO MEXAY KONTIOBUHroBOI TPY6OIt M AMGTOBOM KONOH-
HOI nA yaaneHns o6pa3oBaBLIKMXCA TaM OTNOXEHUI A napaduHa

WAKM TMAPAToB, KOTOPbIE MOTYT NPENATCTBOBATE €€ U3BNEHEHWUIO.

Puc.3 - KOHCTPYKUKMA y3Na NOABECKH
cudhoHHOIH rubKoi Tpy6bi

1 - kopnyc;

2 - KNMHOBaA NogBecKa
KonTio6UHroBo# TPyGLI;

3, 8 - npucoeAUHUTENbHbIE Pe3bbbi;
4 - y3en HAXMMHbIX BONTOB AAR OXATHA
YNNOTHUTENBLHOTO 3NeMEHTa;

5 - HaNpaBARIOWAA BTYAKA KAMHLES;
6 - yNNOTHUTENbHBIA INEMEHT;

7 - ONOpHaA BTYAKA.

Pic. 3. Layout of a suspension unit for
a siphon coiled tubing:

1- case;

2 - slip hanger:

3, 8 - connection thread;

4 - pressure bolts unit for packing
element compression;

5 - guide bushing of slips;

6 - packing element:

7 - bearing sleeve.

TECHNOLOGY DESCRIPTION

Application of coiled tubing units is considered to be reason-
able for periodical removal of fluid from a well.

For continuous removal it is recommended to a run a coiled
tubing into an operated well, which is fixed at the wellhead
operate. L

The method is chosen in view of the cost of periodical well
servicing or of equipping it with a coiled tubing and necessary
tubing head, fixed at the wellhead.

Periodical removal of the accumulated fluid with the help
of well servicing units should be carried out while well is in
operational condition, without its shut-down. Otherwise an
additional operation for inflow activation is needed.

In the process of coiled tubing pulling-and-running the a well
functions by means of tubing string. After the coiled tubing
reaches the level of fluid in the well bottom the valve at the
coiled tubing outlet is opened and valve at the side outlet of
the Christmas tree is closed. After that coiled tubing is run-
ning at low speed until the whole volume of fluid is taken up
to the ground surface.

After finishing of the mentioned operation the well func-
tions by means of a tubing string and coiled tubing is to be
withdrawn.

In case of a siphon string application — when a well is op-
erated with the help of a coiled tubing for a long period of
time — the coiled tubing used should have a minimum diameter
possible, as it helps to reduce friction loss connected with gas
flow and danger of plug formation. If the diameter is chosen
correctly, the fluid level should stop at its shoe, pressure fluc-
tuationsin the annular space should not be observed. If the well
is operated by means of a siphon string it is necessary to control
pressure in the annular space between the siphon string and
the tubing string. In order to bring the string into service the
plug in the bottom part of the tubing should be driven out by
nitrogen. If there is fluid in a well, which impedes its operation,
it is also subject to removal by means of nitrogen purging.

When the coiled tubing is withdrawn from a well, the annular
space should be flushed for removal of paraffin and hydrate
deposits, which can hinder the process of withdrawal, after that
the well should be capped.

Puc. 4. Cxema
060pyA0BaHUA YCTbA
npu nogeecke cUoHHON
KONOHHbI

1, 3 - cTeONOBLIE
33[1BUMKM;

y3en NoABECKHU KONOHH:
2 - cudhoHHOM,

4 - nurosbix TPY6;

5 - KpecToBMHa.

Pic. 4. Layout of downhole
equipment for siphon
string suspension.

1, 3 - head valve;
String suspension unit:
2 - siphon;

4 - tubing;

5 - cross-member.
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TEXHOJ1I0TMU N OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

YCTAHOBKA LLIEMEHTHOIO MOCTA
NPUMEHEHUE

YcTaHOBKY LleMeHTHOro MoCTa 06bIYHO MCMONB3YIOT B CNyYank,
Korfa Heo6xoauMo U30nMpoBaTh NepdopUpPOBaHHbIE YHACTKA,
KOTOpbIE AAI0T NPUTOK BOALI UM CHUXaOT 0ebuT. ITo focTura-
ETCH 3d CYEeT 3aKa4YKH pac4eTHoro Oﬁ'bEMa uemMmeHTa no paﬁoqeﬁ
KONOHHE Ha 3afaHHyI0 MyBuHy.

OBOPYLOBAHWE N MATEPWUATLI

1. KonTio6uHrosas yctaHoska;

2. leMeHTHBbIH Hacoc;

3. EMKOCTb Ans UeMeHTHOTO pacTeopa;
4. llemeHTHbI pacTeop.

OMMCAHWE TEXHOJIOT I

YcTaHOBKa LEMEHTHOMO MOCTa

lpeaBapuTeNnbHO ONpefenfeTcs BHYTPEHHWd obbem konTio-
6UHTOBOW TPYObI PACHETHLIM NYTEM C UCNONb30BAHWEM FrEOMeT-
PUYECKUX NapaMeTpoB TpyBbl UAK IKCNEPUMEHTAITBHO.

Mpu nocnegHem cnocobe nogkpaweHHas Bofa M3 Tapu-
poBaHHOro Gaka 3akayumeaeTcsa no KoNTGUHIOBOW Tpybe, u
KaK TONbKO OHa NOABNAETCA C APYroro KoHUa, Npou3BOAUTCA
n3mepeHune obbvema.

MopcunTtoiBaeTCA NPOTAKEHHOCTL TPYDbI, KOTOPYIO 32NOHUT
uemeHT. OnycTuB KonTioBUHroBYI0 TPYBY Ha 3aaaHHYI0 MyBUHY,
3anycKaloT LeMeHTHYI0 YCTaHOBKY. LleMeHT 3akaunealT no
KONTIOOUHTOBOM TpyBe C NoCneayoLUM BEITECHEHWEM daionaa.
Kak Tonbko Byaet 3anonHeH pacyeTHblid 06beM KoTIOBMHIOBOIA
TpY6bl, HAYMHAIOT €€ MOABEM CO CKOPOCTbIO, COOTBETCTBYIOLLEH
NpOM3BOAMTENBHOCTHM Hacoca. 3TuM obecneumnBaeTCa yCTaHoBKa
LIeMEHTHOTO MOCTa Ha MECTe M MCKNIYAeTCA ONacHoCTb Lie-
MEHTUPOBaHUA KonTioBuHrosoi Tpybel no nepumetpy. K tomy
BPEMEHMU, KaK BeCb LieMeHT ByleT npoKayaH no KonTioBUHroBO
Tpybe, ee KOHel [OMKEH PacnonaratbCs B BEPXHEH YacTw
YCTaHOBAEGHHOTO LieMeHTHOra mocTa. [locne npogaenueaHus
LemeHTa KonTiobuHrosyio Tpyby NPOMLIBAIOT U NOAHWUMAIOT, a
YCTaHOBKY AeMOHTUPYIOT. LieMeHTHOMY MOCTY fatoT 3aTBepaeThb
/10 331aHHOTO Npefiena NPOYHOCTU NPK CKaTUK. 3aTem NpobKy
WCNbITEIBAOT JaBNEHWEM HA KAYeCTBO U30NALMK KU HA rnyﬁtu
pa3melyeHns (KaHatom).

3apaBnuBaHue YeMeHTa

Mpu HeobxoaUMOCTH NUKBUAALMK NepdOPUPOBAHHOTO y4acT-
Ka KONOHHbI NPOW3BOAUTCA 3aaBNUBAHNE LUEMEHTA B MHTEpBaAN
nepdopauuu. [ina 3toro konTiobuHroeyio Tpyby onyckaiot B
CKBaXMHY Ha rmybuHy neppopupoBaHHoro yyactka. Mo Heit
3aKkayusaerca uemeHT. Kak ToNbKO LeMeHT BbITeCHEH 13 Tpy6bl
W OKa3anca Ha mecte, KONTIOOMHrOBYIO TpyBy NOAHUMAIOT Ha
BbICOTY 0K0N0 30 M HAp UeMeHTOM.

Ecnu ckBawWHA 3anonHeHa Gniougom, To 3aABUMKY Ha
OTBOAAWER NMHUM HEOBXOAMMO 3aKPbLITb, @ B KONTIOOMHIO-
Byt Tpyby 3akadatb Body. Ecnu ckBauHa He 3anonHeHa,
3aKa4yky BoAbl Npou3BOAAT no 3KcnnayataunoHHoi HKT po
MOMEHTA, KOTAA AaBneHue Ha 3KcnnyataunoHHol HKT po-
CTUrHEeT pacyeTHoro. 3atem B TeyeHue 15 MUHYT faBneHue
NOAAEPHMUBAIOT HA 3TOM YPOBHE, nocne Yero cHpachiBaoT 1
BO306HOBNAIOT UMPKYNALMIO NO rHBKoHU Tpybe. 3atem Kon-
Tio6uHrosyio Tpyby ONycKawT N0 NPOAABNEHHOMY Y4YaCTKY,
W UEMEeHT, 0CTaBWHIACA BHYTPU TPyObi, BbIMbIBAGTCA LMP-
Kynupylouen cpenoil. Ecnu nasnenue He nogHUMaeTca A0
pacyeTHOro, BO3MOXHO, NOTpebyeTca NPONyCTUTSL ellle 0AHY
NOpLMIO LemeHTa.

CEMENT PLUG PLACING
APPLICATION

Cement plug is usually placed in cases when it is necessary to
isolate perforated sections, which cause water inflow or reduc-
tion of well output . This is achieved by means of squeezing
of a design volume of cement down the producing string to a
specific depth.

EQUIPMENT AND MATERIALS

1. Coiled tubing unit;

2. Cement pump;

3. Reservoir for cement slurry;
4. Cement slurry.

TECHNOLOGY DESCRIPTION

Cement plug placing

The internal volume of a coiled tubing is measured before-
hand either by means of calculation using geometrical dimen-
sions of tubing or experimentally.

If the latter is the case, then tinctured water is injected from
a calibrated tank through the coiled tubing, and the moment
it starts coming out of the opposite end of tubing the volume
is measured.

Then the length of the tubing filled with cement is calcu-
lated. Coiled tubing is lowered to a specified depth and the
cement unit is started. Cement is squeezed through coiled
tubing with subsequent fluid expulsion. As soon as the cal-
culated volume of tubing is filled, it is pulled out at a rate,
corresponding to the pump capacity. This helps to place a
cement plug correctly and to eliminate the danger of coiled
tubing cementation along its perimeter. By the time when
all the cement is squeezed through the coiled tubing, its
end should reach the top of the placed cement plug. After
finishing of cement squeezing the coiled tubing is washed
and pulled out and the unit is dismantled. The cement plug
is allowed to harden to a specified ultimate compressive
strength. Afterwards the plug is pressure-tested for the qual-
ity of isolation and the depth of location ( by a rope).

Cement squeezing

If one needs to abandon perforated section of a string, then
itis necessary to squeeze cement into the perforated zone. For
that purpose coiled tubing is run into a well down to the depth
of a perforated section. Then cement is squeezed through it.
As soon as cement driven out of the tubing reaches its destina-
tion point, coiled tubing is raised up to the height of 30 meters
above the cement.

If the well is filled with fluid, then valve of the draw-off
line is to be shut, and water is pumped into coiled tubing.
If the well is not filled, then water pumping is carried out
through producing tubing. Pumping is carried out until the
pressure of operational tubing reaches its design value. After
that the pressure is kept at this level for 15 minutes, then it
is released and circulation in coiled tubing is restored. If the
pressure cannot be adjusted up to a design value, then it may
be necessary to squeeze one more portion of cement.

After excessive cement is washed out the coiled tubing
is raised above the section or completely pulled out of the
hole. Then the well is shut in for 10 — 12 hours. After that
the rated pressure is applied to the borehole and maintained
at this level for 1 hour. In case of pressure drop the cement-
ing can be repeated until necessary level of tightness is
achieved.
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Mocne BeIMbIBaHWA M3GLITOYHOTO LEMEHTa rHbKyto TpyBy noa-
HUMAIOT Haf YYaCTKOM MK NOJIHOCTLIO BbIHMUMAIOT U3 CTBONA.
CkBaXuHy 3aKkpbiBaloT Ha 10-12 4acos. 3aTem Ha CKBAMMHY
NOAAloT pacyeTHoe JasfeHue U NOAAePKUBAIOT ero B TeYEHME
yaca. Ecan gasnexue nagaet, To onepayuio LEMEHTUPOBaHKA
NOBTOPAIOT 40 AOCTUKEHWUA HEOOXOAUMOI repPMeTUYHOCTH.

Puc. 5. Cxema BHYTPUCKBaXMHHOTO
060pynOBaHNA NPU YCTAHOBKE
LUeMeHTHOro MocTa

1 - Bopa;

2 - WUAKOCTb, BbITECHAGMAA U3
CKBaMUHBI;

UeMeHTHbII pacTBop:

3 - 3aKayuBaemblit no
Kontiob6unroeon Tpybe,

4 - BOCTaBNIEHHbIN B CKBAKMUHY;
5 - npo6Ka;

6 - NNacToBan MUAKOCTh.

Pic. 5. Layout of downhole
equipment for cement plug placing:

1 - water;

2 - fluid, expulsion from well;
cement slurry:

3 - injected through the coiled
tubing;

4 - delivered to well;

5 - plug;

6 - formation fluid.

YCTAHOBKA MPABUVHbIX ®UJIETPOB
NPUMEHEHUWE

YcTaHoBKa rpaBuiiHbIX MALTPOB NPOU3BOAUTCA ANA npe-
AOTBpaUEHWUA BbIHOCA 4acTUL, NOPOALl, U3 KOTOPBIX CNOXEH
NPOAYKTWBHBIM NAACT, C NOMOLLbLI0 B0 MexaHU4eCKUX Huiib-
TpoB, Nubo KpenneHus npu3abonHON 30HBI CRELManbHbIMMU
coctasamu, obecneqnBsalowmMn CBA3bIBaHIE YaCcTML NacTa u
YBENUUYNBAIOWMMU TAKUM 0OPA30M ero NPoYHOCT.

HambiB rpasuitHoro unsTpa LenecoobpasHo BuiNONHATL
C NpUMeHeHuem KoNTIGMHIOBOW TpyObl B Tex cay4asx, Koraa
BypoBan YCTAHOBKA YXE AeMOHTUPOBaHA, Ae6GUT CKBaMMHL! Mar,
MCNONb30BaTh arperarsl NOA3EMHOr0 PeMOHTa CTaHAapTHOo
THNA 3KOHOMWYECKH HelenecoobpasHo, a NNacT XapaxkTepuay-
€TCA BbICOKMM AABNEHWUEM, U MYIEHWE er0 HEMENETENBHO.

OBOPYOOBAHUE N MATEPUATBI

1. KonTiobuHroBas ycTaHOBKa;

2. [paBuitHble GUABTPLI C BEPXHEH UK HUMHER HaAMSIEX0H.
B oboux cnyyasx B LEHTPanbHOW YacTH PACnOnaraT Mexa-
HU4ecknit Gunetp. K MeXaHUYECKUM OTHOCATER DaEsaMs=or0
pOfa CeTYaThle, CNUpanbHEIe W ApYrUe DUNLTDE, CayCEacMae
Ha KONTIOBMHIOBOM TPY6E, a TAKIKE rPaBUHBIE DMASTDE, HaMal-
BaeMble C NOBEPXHOCTH.

Puc. 6. Cxema
BHYTPHCKBAXMUHHOTO
oB0opyaoBaHUA NPMU 3aKaYMBaHUN
UEMEHTHOr0 pacTeopa B NnacT:

1 - yeMeHT, 3aKauMBaembii B
CHBaMMHHY;

2 - MUAKOCTb, HAXOAAWAACA B
CHBAXMUHE;

3 - naxep;

4 - UeMEeHT, BOCTAB/EHHbIN B
CKBaMMHY U NPOAABANBAEMbII B
nepdopaynoHHbIe 0TBEPCTHUA U
npu3aboiHyio 30Hy nnacra.

Pic. 6. Layout of downhole 417
equipment for squeezing of
cement into a formation: -2

1 - cement, squeezed into a
well;

2 - fluid in a well;

3 - packer;

4 - cement, delivered to a well
and squeezed into perforation
holes and into the bottom-hole
formation zone.

L~ 1

GRAVEL PACKING
APPLICATION

A gravel packing is used to avoid rock particles, which are
constituents of a productive formation with the help of either
mechanical filters or by means of bottom-hole formation zone
fixation with special mixtures, which bind formation particles
and thus increase its stress limit.

It is advisable to carry out inwash of a gravel packing using
CTin cases when a drilling unit is dismantled, well output is low
and it is inexpedient to use aggregates for subsurface repair,
and the formation is characterized by high pressure and it is
undesirable to use the bullthead method.

EQUIPMENT AND MATERIALS

1. Coiled tubing unit

2. Gravel packing with top and bottom inwash. In both cases
the mechanical filteris located in the central part. To mechani-
cal filters refer gauze, helical and other filters, which are run
into a well by means of coiled tubing, as well as gravel packing,
inwashed from the ground surface.

LININGINDI B SIIDOTONHIIL/INHVEOTAdOI0 N MUNIOUOHXIL
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TEXHONOTMU U ObOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

OMNMMUCAHWE TEXHOJ10I 1K

Bbibop rpaHynoMETPUYECKOro COCTaBa rpaBuitHoro Guastpa
OCYLECTBAAIOT U3 TEX JKe CO0BPaXeHW, 4TO U Npu Tpaguum-
OHHOW TEXHONOI K.

MocnefosarensHOCTs onepayuit npyU co3aaHun rpasunHoro
bunbTpa U UCNONL3OBAHMKN BEPXHEH HaMbIBKKU Chefyoulas
(puc. 7, a). HYepes nudtoByio KONOHHY, HAXOAAILYIOCA B IKC-
MNYaTalMOHHON CKBAXMHE, CMYCKAIOT MexaHUyecKuil unsTp.
OH onupaeTtcs Ha 3ab0i CKBaXMHbI (ECTECTBEHHLIA UMK UCKYC-
CTBEHHbIW, NONyYaeMblil B pe3ynsrarTe YCTaHOBKKM LEMEHTHOTO
mocra). Ecnu guameTp aKcnnyaTauMoHHON KONOHHbI 60NbILION,
TO GUALTP UenecoobpasHo cHabxarb LeHTparopamu, obecne-
YMBAKOLWMMK €r0 KOaKCMaNbHOe PacnoNOXeHUe B CKBAXMHE U
coxpaHeHue npsimonuHeidHocTu ocu. OcTasnsemas Ha 3aboe
KOMNOHOBKA COEANHAGTCA C KonTio6uHrosoi Tpyboii nocpeac-
TBOM pasbegnHutens. [pobka-3arnywka moxeT 6biTh YCTaHOB-
NeHa 1 nocne OTAeNeHus 0CTaBnAemMoi Ha 3aboe KOMNOHOBKH.
[lanee yepes rnbkyio Tpyby NpoOBOAUTCA HaMbIB Heobxo[MMOro
KOnWyecTsa necka.

Mocne 3Toro yaansioT npobKy-3arnywKy U B BEpXHe yacTu
MEXaHWMYecKoro (MALTPa YCTaHABNAMUBAKOT YNAOTHUTENbHbIA
y3en. Ha atom paboTel 3akaHuuBaloT.

MpY UCNONB30BAHWUM TEXHONOT MM HUKHEN HAMBIBKW CHa4ana
HambIBalOT Ha 3aB0oi Necok, a 3aTem ycTaHaBNMBAIOT Ha MECTO
tunstp (puc. 7, 6). [ina obecneyenus npoxopa nocnefHero
yepe3 HaMbIThIif CNOM MECKA B €10 HUMXHEe YacTu pasmellanT
NPOMbIBOYHBIA Bawmak.

TECHNOLOGY DESCRIPTION

Choice of a particle-size distribution of a gravel packing is
carried out in view of the same considerations, that in tradi-
tional technology.

For formation of a gravel packing with top inwash the fol-
lowing sequence of operations is used (pic. 7a). A mechanical
filteris dropped down through a tubing string, which is located
in a production well. It rests on the well bottom (natural or
artificial, formed as a result of a cement plug placing). If the
diameter of a production string is big, then it is advisable to
equip the filter with centralizers, which would secure its co-
axial positioning inside the well and keep rectilinearity of the
axis. The assembly, which should be left in the bottom hole, is
connected with coiled tubing by means of a disconnector. A
dummy plug can also be set after separation of the assembly,
which is left in the bottom hole. Afterwards a needed quantity
of sand is inwashed through the coiled tubing.

After that the dummy plug of the mechanical filter is
removed and a packing unit is installed to the top part of
the mechanical filter. This is the last working stage.

In case of bottom inwash technology usage first of all
sand is inwashed onto well bottom, and only after that the
filter is installed to its place (pic. 7, b). In order to provide
penetration of the latter through the inwashed sand layer
a washover shoe is set in its bottom.

Puc. 7. NocnenosarenbHOCTL CO3AAHUA FPABMIIHOIO
tunuTpa c BepxHeit (a) U HUKHel (6) HambIBKOW:

a:

I - cnyck 3a60/iHOI KOMNOHOBKM Ha KONTI6UHrOBO# TPYGe
W ee nogBewwnBaHue B Hunnene hOHTaAHHON apMaTyphbl,

II - ycranoBKa 3a60iHO KOMNOHOBKM Ha 3a6oi,

III - dukcaumna punbrpa;

6:

I - HambIBKa Necka rpaBuitHoro gunbTpa Ha 3aboi U B
neptopaunoHHble OTBEPCTHA,

11 - cnyck 3a60MHOM KOMNOHOBKM Ha KONTIO6MHroBOI TpyGe,
III - ycTaHoBKa hunbTpa Ha 3a6oi u ero otaenenue ot KIT,
1V - mkcauma punerpa;

1 - konTio6uHrosas Tpy6a; 2 - ocsoboMAAOWMIA
MHCTPYMEHT; 3 - KonoHHa nudToBbix TPY6; 4 - npobka;

5 - npuemHas BTyNKa; 6 - cnnowHan Tpyba;

7 - meTannuyeckuit punuTp; 8 - NeCoK, HaMbITbiN B
rpaBuiHbIA UNLTP; 9 - NaKepyIOWNIA INEMEHT C AKOPEM;
10 - nakep 3KcnnyatayuoHHbli; 11 - KonTio6uHrosas Tpy6a
Manoro guamerpa; 12 - npoMbIBOYHAA FONIOBKA

Pic. 7. Sequence of operations for application of a gravel
packing with top (a) and bottom (b) inwash

a:

I - running of a bottom-hole assembly and its suspension
in the Christmas tree nipple, II - installation of an
assembly in the bottom-hole, III - filter fixation;

b:

I —inwash of sand of gravel packing into the bottom hole
and perforation holes, II - running of a bottom-hole
assembly down the coiled tubing, III - installation of a
filter to the bottom-hole and its separation from CT,

IV - filter fixation;

1 —coiled tubing; 2 - releasing tool; 3 —tubing string;

4 - plug; 5 - receiver bushing; 6 - continuous pipe;

7 - metal filter; 8 - sand, washed into gravel packing;

9 - packer element with an anchor; 10 - production packer;
11 - coiled tubing of small diameter; 12 - circulation head.
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PEMOHTHbIE PABOTbI
MO MEXTPYEHOMY MNMPOCTPAHCTBY

OBOPYOBAHWE U MATEPUAJbI

1. KonTio6uHroeas ycraHoBKa;

2. CneunanbHan nnaHwaiba co CMeWeHHsIM 0T 0CH OTBEPC-
TWEM YBENUYEHHOTO AnamMeTpa no aHanorum C OTBEPCTUEM ANs
ncecnefoBannsa LobbIBAIOWNX CKBAXWH, 060pynoBanHbix LWTH;

3. EMKOCTM C NPOMBIBOYHON W 0TPaBOTaHHOM MUAKOCTAMM;

4. [IpOMBbIBOYHAS HUAKOCTb!

5. Pactsoputenu;

6. KucnotHble cocTassil.

ONMUCAHUE TEXHONOTI KA

Mnanwaiiba MOHTUPYETCA Ha ycTheBsoit apmatype. KonTiobuH-
rosas Tpyba nponyckaetcs Yepe3s 0TBEPCTHE B CMOHTMPOBAHHON
Ha yCTbeBO# apMaType 3KCLeHTPUYHON NnaHwaiibe B MexTpy6-
HO€ NPOCTPAHCTBO Yepe3 canbHUKOBLIA y3en. Cnyck cneuHa-
CaZ\KU NPOUCXOANT MEX LY IKCNNyaTaunoHHOW KonoHHoW u HKT
A0 33608 ¢ NOCTOAHHOW UNMPKyNALUMeRd. 3aTeMm Npou3BOAUTCA
npombiBKa 3ab0f M 3aKauka pacTeopuTenei UAKM KUCIOTHbIX
COCTABOB B ONpefeneHHbie NNaHom pabot uHTepsansl nepgo-
pauuu C nocneayouein NPOMbIBKOM NPOAYKTOB peaKumu.

NMPEMMYLLECTBA

1. 3konoruyeckan 6e30NacHOCTb, BO3MOKHOCTL NPOBEAEHNS
paboT 6e3 ryweHus CKBAKUH;

2. KpaTHoe ymeHbLlieHHe CTOUMOCTH PEMOHTA N0 CPABHEHNIO
C TPagULMUOHHLIM METOAOM;

3. UsbuparenbHas goctaeka xumpeareHTa Ha 3aboit cksa-
KMHbI, UCKNIOYEHWE KOHTAKTa arpeccuBHbIX Cpef (KMCAoThl,
pacTBOpUTENA) C NOA3EMHbIM 060pYAOBAHNEM;

4, WcknioyeHmne cnycko-nogbeMHbIx onepauuin myGuHHoHa-
cocHoro o6opyfoBaHms;

5. CHuKeHWe npoponxutensHocTH pabot B 3—4 pasa no
CPABHEHWIO C TPaAMLMOHHBIMK METOLAMM.

N30JTALINA SAKOJIOHHbIX MEPETOKOB B
CKBAXUWHAX
C rOPU30OHTAJIbHbIMW CTBOJIAMMU

NMPUMEHEHWE

IddeKTMBHOCTL 3KCNAyaTauumu BOKOBbIX CTBONOB, 0COBEHHO
C GONbIINMI TOPU3OHTANBHBIMU YYACTKAMM, YACTO CHUKAETCA NO
npuU4rHe 06BOAHEHHOCTU NpoayKUMK. PaboTsl No M30AALUMK BOAO-
NepeToKOB B CKBAXMHaX C BOKOBbIMM CTBONAMMN OCNOMKHAKTCA U3-33
6onbLIOi AnuHbI NepdopUPoBaHHbIX TPY6 (DMALTPa), HaxoasUMXCH
B FOPU30HTAbLHOI HaCTW XBOCTOBMKA. 3TO BbI3bIBAET ONPEAEneHHbIe
TPYAHOCTW NPW NPOBEAEHUN PEMOHTHO-U30NALMOHHSIX paboT ¢
MCNONb30BaHMEM TPAAMLIMOHHBIX TEXHONOMMI 1 MATEPUANOS.

W3 hakTopos, B TOI MM MHOI MEpE BAUAIDLMX Ha PaBOTY CHB3-
YUH, B KOTOPBIX 66110 NpON3BEAEHO 3abypuBaHie Boxossx CTE0-
NOB C FOPU30HTANbHBIMU Y4ACTKAMM, BbIAENSRIOT CASAVIOWME:

® reonoruyeckue (IUTONOrMYECKas HeOAHOPOAHOCTS 3anexei:
HU3KOE CONPOTMBEHWE NNACTOB FMAPOPA3PLIBY; HanK4Me 8
WHTEpBane LeMEeHTUPOBAHUA BbICOKOMPOHUUZEMEX BOROHOC-
HbiX FOPWU30HTOB; 3HAYWUTENbHblE TPAMEHTS! A3EAEHME MERaY
BCKPbITBIMUM NAACTaMK);

® TexHuueckue (06pa3oBaHMe KAHANA MEKIY LIEMEHTHEM KaM=EM
1 06caaHbiMK TPYHAMK 33 CHET UX AEDOPMALIAN NDM CHETHM Ml
TOYHOrO BHYTPEHHEero AaBneHus; HerepMeTHYHOCTS ISNDROHHEX
NaKepoB; HErepPMETUYHOCTb IKCNYATALMOHHON HOROss-: |-

REPAIR WORKS IN ANNULAR SPACE

EQUIPMENT AND MATERIALS

1. Coiled tubing unit

2. Special chuck with off-centered holes of an increased
diameter on the analogy of holes for surveying of producing
wells, equipped with a sucker rod pump;

3. Tanks with flushing and waste fluids;

4. Flushing fluid;

5. Solvents;

6. Acid solutions.

TECHNOLOGY DESCRIPTION

An off-centered chuck isinstalled onto the wellhead setup. The
coiled tubing is put through a hole in this wellhead setup to the an-
nular space through a sealing unit. Running of special accessories
is carried out in the space between a tubing string and a producing
string down to the wellhead with continuous circulation. After
that wellhead flushing and injection of solvents or solvent solu-
tions is carried out in the perforation intervals, specified by the
working plan, with subsequent flushing of reaction products.

ADVANTAGES

1. Ecological safety, possibility of working without killing a
well;

2. Multiple reduction of repair cost comparing to the con-
ventional method;

3. Selective delivery of chemical agents to the wellhead,
impossibility of contact of aggressive media (acid, solvents)
with subsurface equipment;

4. Avoidance of pulling-and-running operations for the
downhole pumping equipment;

5. 3- to 4-fold reduction of time, needed for work, comparing
to conventional methods.

ISOLATION
OF BEHIND-THE-CASING FLOWS
IN WELLS WITH HORIZONTAL WELLBORES

APPLICATION

Efficiency of sidetracks usage, especially those having big
horizontal sections, is often reduced because of well stream wa-
tering. Isolation of water flows is complicated by a big length
of perforated tubing (filter), located in the lower part of the
liner. This causes some difficulties when carrying out remedial
cementing using conventional technologies and materials.

We can outline the following factors, influencing to this
or that extent on operation of wells, having sidetracks with
horizontal sections:

® geological (lithologic heterogeneity of an accumulation;
low resistance of formations to hydrofrac; presence of highly
penetratable wate-bearing stratum in the cementing interval;
substantial pressure gradients between penetrated stratum);

* technical ( formation of achannel between cement stone
and well casing because of their deformation in the process of
excessive internal pressure relief; leak of the casing packer;
leak of the producing string);

* technological (cement slurry quality; off-centered position
of the well casing; incomplete driving-out of drilling mud by
cement slurry and their mixing; incomplete removal of drilling
cuttings from the well hole);
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TEXHONOIMMM N ObOPYAOBAHUME/TECHNOLOGIES & EQUIPMENT

® TexHONOrM4yeckue (KayecTso TAMNOHAMHOIO pacTeopa;
ICKUEHTPHUYHOE NONOXEHWE OﬁcaJJ,HOIFI KONOHHLI; HEnonHoOe
BbiTECHEHMe BYPOBOro pacTBOpa TAMMOHAMKHBIM U MX CMELEHKe;
HEe[0CTaTOYHaA OYMCTKA CTBONA OT ByPOBOrO Wnama);

® HU3NKO-XMMUUECKUE (HECOBMECTUMOCTL BYPOBOTO U TaM-
NOHAXHOrO PacTBOPOB; Hanuyve B TAMNOHAXHOM pacTsope
136bITOYHOI BOAbI; MPOPLIB NNACTOBbIX QNIOMAOB NO NPOHMLA-
eMblM 30HaM B npouecce 03L; cegMMeHTaUMOHHBIE NpoLeccs
B TAMNOHAXHOM pacTBOpE);

® MexaHuyeckve (TpelmrHooBpa3oBaHne B LEMEHTHOM KaMHe).

OpHako rnaBHOW NPUYMHON, NPUBOAALLEH K BOZHUKHOBEHUIO
BO[IONEPETOKOB, ABNAETCA FE0NOrMYECKOE CTPOEHUE MHTEpBaNa
3abypueanua 60KOBOro CTBONA U 0COBEHHOCTL KOHCTPYKLUMM
CKBAMMWH C BOKOBLIMKM CTBONAMMU.

Korga uHtepsan nepetoka He coobuiaetca ¢ nepthopuposa-
HbIM Y4aCTHOM 3KCI1J1yaTaL|,HOHHOFI KONOHHbI, NpoBEieHNE N30~
NAUMOHHBIX paBOT TpebyeT yCTaHOBKM OTCEKAKLWEro MOCTa UK
B3PBIBHOrO Nakepa c nocnegyouei nepdopauueit. 3t pabotsl,
KaK npasuno, CylwecTBeHHO yBeNUYNBADT NPOAOIKUTENBHOCTD
PEMOHTA M 0KA3biBAIOT HEraTUBHOE BO3JIEACTBME HA MHTEpPBal
NPOAYKTUBHOrO nnacta. Kpome Toro, yCTaHOBKA NecyaHbix uau
LEeMEHTHbIX MOCTOB B CKBAXUHaX C reoNornyecKUMmn 0CnoxHe-
HWAMU BCerga npobnemarnyHa.

OBOPYAOBAHWE W MATEPUANDI

1. KonTiobuHroBas ycTaHoBKa;

2. HacocHo-KoMnpeccopHbIid arperart;

3. HacocHbiit arperar;

4. ABTOUMCTEpHA;

5. lemeHTHas ycTaHoBKa;

6. OcpeaHWTENbHAA @MKOCTh;

7. EMKOCTb gonMEa C 3anacom nNpofaBo4HON MULKOCTH;
8. MNY (npu nposegeHunu paboT B 3UMHee BpeMa);
9. W3onupylowas MuaKocTs;

10. bnokupyowan KULKOCTS;

11. TaMnoHUpyIOLWAn CMECH;

12. LemeHTHbI pacTBOp.

noasecka HKT
tubing string hanger

BOAONEPETOKM
flows

® physical-chemical ( incompatibility of the drilling mud
and the cement slurry used; presence of excessive water in
the cement slurry; break out of formation fluids through the
permeable zone in the course of waiting on cement (WOC);
sedimentary processes in the cement slurry);

* mechanical (cement stone cracking).

However the main cause of water flow formation is the geo-
logical structure of sidetracking interval and specific features
of structure of wells with sidetracks.

If the interval of a water flow does not communicate with
perforated sections of a producing string, then in order to carry
out isolation works one should set a bridging plug of anexplo-
sive packer with subsequent perforation. These works usually
increase substantially the duration of repair works and affect
adversely the interval of a productive formation. Besides it is
always problematic to place sand or cement bridging plugs in
wells with bad geological conditions.

EQUIPMENT AND MATERIALS

1. Coiled tubing unit;

2. Pump-and-compressor aggregate;

3. Pumping unit;

4. Truck tanker;

5. Cementing unit;

6. Cement surge tank with a reserve of displacement fluid;
7. Steam truck (for the winter season);
8. Isolating fluid;

9. Blocking fluid;

10. Bridging mixture;

11. Cement slurry;

TECHNOLOGY DESCRIPTION

Isolation of behind-the-casing flows is carried out through
the perforated section of a producing string in order to avoid

Puc. 8. Cxema o6BoiHeHUA GoKoBOro cTBONA
Pic. 8. Layout of sidetrack irrigation

o6pa3oBaHHbIN
UEeMEHTHbIW KaMeHb
formed cement
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OMUCAHUE TEXHOTOrMK

Ans NCKNIOYEHUA BAMAHNA OTPULATENbHbIX PaKTOPOR U30AA-
LMI0 3aKONOHHbIX NEPETOKOB NPOU3BOAAT Yepe3 nepdopupo-
BaHHYIO 4acTb 3KCNNYaTaLMOHHOM| KONOHHBI. pu 3TOM npoayx-
TUBHBIN NNACT COTKNOYAIOT» BNOKUPYIOWEN HUAKOCTHIO.

lposeperne paboT B CKBAKMHAX C TOPU3OHTANLHBIMU CTBO-
NaMW BKNKDYaeT:

® onpefeseHune peuenTypbl U NapamMeTpoB NPUMEHREMbIX
U30AUpyIoLLei U BNOKUPYIOLLEH XNAKOCTEN;

® NPUrOTOBAEHME U 3aKaYKy C UCNONb30BaHNEM KONTIOBUHIO-
BO¥ TPYObI B NepdOPMPOBaHHYIO YaCTb FOPU3OHTANLHOMO CTBONE
BNOKUPYIOLIER HUAKOCTH;

® NPUIOTOBAEHKE U 3aKayKy C UCNONb30OBAHNEM KONTIOOWH-
roBoil Tpy6sl B 30Hy Bogonepetoka pacteopa MAB u TamnoHu-
pyloLLei cmecu;

© OMUAAHWE PeaKLUKM WU 3aTBEPAEHUA LieMeHTa;

® pa3bypueaHue UEMEHTHOro CTaKaHa;

® paboTbl N0 OYMCTKE CTBONA CKBAXMUHbI OT OCTATKOB 6NOKM-
pyroLLei MUAKOCTH;

® OCBOEHUE CKBAMNHbI;

® KOMNeKC reomu3nyecKnx MCcnegoBaHuiil ¢ KoNTBUHrOBO
TPY6O#t ANA OLEHKM KayecTBa NpoBeaeHHbIX paborT.

YOAJIEHUE MMUWHUCTO-MNECYAHbIX
MPOBOK B YCJIOBUAX AHOMAJIEHO
HU3KUX MIACTOBbIX ZABJEHWUN (AHNA)

MPUMEHEHWE

Ans obecneyeHns HopManbHOM 3KcNAyaTaLum
CKBAXWH MWUHUCTO-NecYaHble npobku Heobxoan-
MO YAansTh, T.K. CAeACTBUEM 06pa3oBaHuUA NPoBOK
ABNACTCA CHIKEHUE 1e6UTa CKBAXKUH, a MHOTAA U
npeKpaLeHue ux aKcnayaralum.

the influence of adverse factors. Meanwhile the productive
formation is “shut off” by means of blocking fluid.

Works in wells with horizontal wellbores include the flowing:

® determination of formulation and specification of isolating
and blocking fluids used;

* preparation and injection of blocking fluid into the per-
forated section of a horizontal well bore by means of a coiled
tubing;

® preparation and injection of drilling mud surfactant and
bridging mixture into water flow zones by means of a coiled
tubing;

® waiting on cement or reaction;

e drilling out of a cement column;

* removal of remains of blocking fluid from the wellbore;

* well completion;

* complex of geophysical investigations using a coiled tubing
for estimation of the quality of the work done.

REMOVAL OF ARGILLO-ARENACEOUS
PLUG IN CONDITIONS OF ABNORMAL
FORMATION PRESSURE

APPLICATION

Argillo-arenaceous plugs have to be removed to ensure
normal well operation, because one of the results of their for-
mation is reduction of well’s output, and sometimes complete
abandonment of a well.

Puc. 9. (xema 06BA3KM YCTbA CKBAXUHBI NPU
NPOMbIBKE NeCcYaHo-rMUHUCTBIX NPO6OK:
1-ras3;

2 - neHa;

3 -ras+ NOX;

4 - ruppoyAapHoe yCTPONCTBO;

5 - necyaHo-rnMHMCTan npobKa;

6 - hakenbHana NUHKA;

7 - KONTIO6MHIOBanA YCTaHOBKa;

8 - TPOHHMK;

9 - HacocHbIW arperar;

10 - cenaparop;

11 - GycTepHas yCTaHOBKa;

12 - emkocTe gna NOX.

Pic. 9. Layout of wellhead connections for
argillo-arenaceous plugs flushing:
1-gas;

2 - foam;

3 - gas + foam-forming liquid;

4 - hydraulic hammer;

5 - argillo-arenaceous plug;

6 - flare line;

7 - coiled tubing unit;

8 - T-bend;

9 - pumping aggregate;

10 - separator;

11 - booster unit;

12 - reservoir for foam-forming liquid.
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TEXHONOMM 1 OBOPY/IOBAHUE/TECHNOLOGIES & EQUIPMENT

OBOPYOOBAHUE U MATEPUAJIBI

1. KonTio6uHroBas ycraHoBKa;
2. HacocHblit arperar;

3. Cenapartop;

4, bycTepHan ycTaHoBKa;

5. Emkoctb ana NMOMX.

OMNMUCAHWE TEXHOJIOT A

HanB0onbWKe TPYAHOCTM NPY NPOBEAEHNM ONepaLui no yaa-
NeHNIo, 0COBEHHO MMHUCTO-NECYaHblX, NPOBOK NpyU NOMOLLM
KONTIOBMHIOBLIX YCTAHOBOK BO3HUKAKOT HAa MECTOPOMKABHUAX,
BLIXOAALMX HA 3AK/I0YMTENbHBIA 3TN 3KCNAYaTaUU:

e 3HOMaNbHO HU3KME nnacToBble aasnexna (A0 0,1-0,3)
BNeKyT 3a coboit nomoueHne NPOMbIBOYHOW MUAKOCTH;

® 113-33 BLICOKOW MAOTHOCTH NECYAHO-TMUHUCTOR NPOBKM
rMAPOMOHUTOPHOTO BO3AEACTBUA CTPYW HEAOCTATOMHO ANA
ee pa3mblBa.

a3 M3 coceaHell CKBaXUHbI Unu wneida nocrynaer
(cm. puc. 9) Ha peraszatop (cenapatop) 1 bycTepHyio yCTaHOBKY
(ans Habopa Heobxoaumoro AaBneHus) U nofaeTcs B CKBa-
WUHY ANS 3anycka ycTpOACTBa. [lanee HACOCHbIM arperarom
u3 emkocTy MO Yepe3s TPOMHMK NOAAETCA PACHETHBIA obbem
«ra3+N0X» B konTiOBUHrOBYI0 TPYOY NpU COBMECTHOW NoAaye
rasa 6ycTepHoii yCTaHOBKOIA.

B npouecce npokaykn paboyasn KUAKOCTb, NPOXOAR Hepes3
rMAPOYAApHOe YCTPOUCTBO, CO3AAET nepenap AdBneHns Ha
HacajKax BHeWHero yaapHuka, u npu nepenane AP=1-1,5Mla
Ha YCTPOICTBE BO3HMKAET NepBbifi yAap BHEW HeW KOPOHKOW
yAapHUKA C coXpaHeHueMm nopayn paboyeil XUAKOCTU Ha
HacafiKkax BHeWHero yaapHuka. 31o no3BonAeT Mcnonb30sath
FUAPOMOHNTOPHbIA 3bdeKT AnA ynyyweHus paspyueHus
W pa3Mbiea NecyaHo-rMUHUCTON npo6ku. OgHoBpEMEHHO
NOANPYKMHEHHbI KnanaH noj AedcTeueM pacyerHoro
nepenafa AaBeHUs WUAKOCTA HAYMHAET ABUTATLCA BHU3,
obecneunsan OTPbIB CEAN1A OT LEHTPATOPa, BCNEACTBME HEro
MUAKOCTb MOAAETCA Noj nepenajom AaBneHns AP=2-2,5
MMa B OCEeBOi KaHan ceana C NOBbilIEHHbIM PACXOAOM, YTO
ofecneynsaer Bo3aeicTBUe CTpyell paboyeil MUAKOCTU HA
NeCcYaHo-TMMUHUCTYI0 NPOBKY B UMNYNbCHOM PEXUME. Cepno
C KOPOHKOW nepemelaercs ¢ 60nbWON CKOPOCTLIO B CTOPOHY
rMMHUCTO-necyanoi npobku. MpoucxoauT yaap C ee pas-
pyweHuem. M3-3a BoIOpOCA KMAKOCTH Hepes 0CeBOil KaHan
cefna NPOMCXOANT Pe3Koe yBenuyeHue pacxoaa UAKOCTY 1
nafeHue AaBAEHUA B TMAPOYAAPHOM YCTPOWCTBE, Y4TO NPUBOANT
K BO3BPaTy BHEWHEro U BHYTPEHHEro yaapHuKos ycTpoiicTea
B UCXOAHOE NONOMEHME.

B pe3synsTare nof AeMCTBUEM MMAPOMOHUTOPHOTO abdex-
Ta ¥ YAapoB BHEWHel ¥ BHYTPEHHEH KOPOHOK YCKOPAIOTCH
npouecc paspyuweHns FMUHUCTO-NecHaHoi npobku 1 BbIHOC
MexaHMYyecKMUX YacTUL, U3-3a yBeNUYeHUA pacxoda HUAKOCTH
B MeXTpyOHOM NpoCTpaHcTBe.

PA3EYPUBAHWE B MONOCTU CKBAXMHbI

NMPMMEHEHWE

Pa36ypuBaHue B NOMOCTY CKBAKWUHLI NPUMEHAIOT ANA yAane-
HUSA LLEMEHTHOTO KamH#, 0CTaBLEeroca Nocne UeMeHTUPoBaHUsA
nepgopauMoHHbIX OTBEPCTHI, UEMEHTHBIX MOCTOB, OCTATKOB
LieMEHTa, KOTOPbIN ycnen 3aTBepAeTs A0 TOro, KaK pacTeop Bbin
BbIMBIT M3 MONOCTW TPYO, @ TAKKE ANSA YAANEHWUA MIOTHbIX npobok
13 necka, napathuHa U KpUCTannorMapaTos.

EQUIPMENT AND MATERIALS

1. Coiled tubing unit;

2. Pumping aggregate;

3. Separator;

4. Booster unit;

5. Reservoir for foam-forming liquid.

TECHNOLOGY DESCRIPTION

The major problem associated with plugs removal by
means of coiled tubing units arise at those oil fileds, which
approach their final productive stage, and that is particu-
larly true for argillo-arenaceous plugs.

e abnormal formation pressure ( 0,1-0,3) entail absorption
of the flushing fluid;

e water jet impact is insufficient for washing out of an
argillo-arenaceous plug, because of its high density;

Gas from the nearest well or connecting pipeline is de-
livered (see pic. 9) to a degasser (separator) and a booster
unit (to accumulate an appropriate pressure) and is fed
to a well for triggering of the device. After that a rated
amount of “gas + foam-forming liquid” is pumped from the
foam-forming liquid reservoir through the T-bend to the
coiled tubing, gasis fed by the booster unit simultaneously
with that.

Circulating working fluid coming through the hydraulic
hammer causes a pressure drop at the nozzle of the external
hammer and at the drop of AP = 1-1.5 MPa the first impact is
produced by the external crown bit with continuous feeding
of the working fluid to the nozzles of the external ham-
mer. This helps to use the effect of jetting for improvement
of destruction and washing out of an argillo-arenaceous
plug. Simultaneously a spring-loaded valve starts moving
down under the influence of a rated pressure drop, which
brings about separation of the seat from the centralizer, as
a result of which the fluid is fed under the pressure drop
of AP=2-2.5 MPa to the seat’s axial channel, and working
fluid affects the sand plug in an impulse mode. The seat
coupled with the bit are moving at a high speed towards
the argillo-arenaceous plug. After that it hits the plug and
destroys it. Blowout of the fluid through the seat axial
channel causes abrupt fluid flow increase and pressure drop
in the hydraulic hammer, as a result of which external and
internal hammers return to their initial position.

Under the action of jetting and external and internal bits
the processes of argillo-arenaceous plug destruction and
mechanical particles withdrawal are accelerated because
of increase of fluid flow in the annular space.

DRILLINIG OUT IN BOREHOLE CAVITY
APPLICATION

Drilling out in the borehole cavity is used for removal of
cement stone, which remains there as a result of perforation
holes cementing, cement plugs and remains of cement, which
had hardened before the mud was washed out from the tubing,
as well as for removal of tight sand, paraffin and crystalline
hydrate plugs.
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OBOPYLOBAHWME U MATEPUAJTBI

1. KonTiobuHrosas yctaHoBKa;

2. Yetbesoe obopynoBaHue ([ONKHO BKAKOYATh W03,
obecneynBalolLMii CNYCK KOMMNOHOBKN B CKBAXMWHY, KOTOPE#
HaxO[MUTCA NOf AABNEHUEM);

3. HacocHas ycTaHoBKa;

4, EMKOCTB C NPOMBIBOYHOM UAKOCTbIO;

5. KomnoHoska o6opynoBaHus Ha 3aboe MOXeT COCTOATE
M3 CReayIolnX INeMEHTOB (CBEPXY BHU3): CORANHUTENLHOTO
YCTPOWCTBA, 0BpaTHOTO KNanaxa, rnapaesnM4eckoro passeanHn-
TeNs, LMPKYNALMOHHOTO NEPeBOAHNKa, 3a00iHOr0 ABKTaTENS,
NOpOAOPa3pyLAIOLLIEr0 UHCTPYMEHTE;

6. TexHMYeCcKas I MOPCKan Boaa C HebonbwmnMn fobasKamu
nonuMMepoB, Hanpumep, buosaHa.

Mpw HeobxopuMOCTH NpoBeaeHUA BypeHUs B IKCNyaTauuoH-
HOIl KONOHHE B KaYecTBe NOpPoAOPa3PYLIAIOWEro MHCTPYMEHTA
NPUMEHAIOT PacWMPUTENL, HUKE KOTOPOTO YCTaHaBNUBaIOT
[LON0TO MaNoro Auamerpa («nunoTHas dpesa).

ONMUCAHWE TEXHOOT A

CnycK MHCTPYMEHTA B CKBAXWHY NPOBOAAT HA MAKCUMANb-
HOI CKOPOCTHM, @ N0AAYa NPOMBIBOYHOM XUAKOCTU JOMKHE
6biTb TaKOW, YTOGLI He BbI3BATH PACKPLITUE MHCTPYMEHTA.
WHCTPYMEHT ONYCKAIOT B Ty 30HY CKBaMMUHbI, FAe rapaHtu-
pOBaHO OTCYTCTBUE NPOOKY, LLEMEHTHOTO KaMHA Ha CTEHKaX
Tpy6 ¥ Apyrux HapocToB. MIMeHHO B 3TOM 30HE AOMKEH pac-
KpblBaTbCA MHCTPYMEHT, B MPOTUBHOM Cyyae pexyujue sne-
MEHTbI MOFYT He 3aHATb CBOero paboyero nonoKeHus. 3atem
YBENMYMBAIOT NOAAYY NPOMBIBOUHOM MAKOCTU A0 3HAUEHUA,
NpKU KOTOPOM NPOUCXOAUT PacKpbiTUe MHCTPyMeHTa. B ToM
cnydae, cnv Nopoaopaspywaoni MHCTPYMEHT He HyxXAa-
eTcsa B nepeeofe ero B paboyee nonoxeHue, onucaHHas one-
paLua He BbINOAHsAETCA. [Tocne 3Toro Npu HOMUHANLHOW ANS
KOHKpeTHOro npumeHsiemoro 3aboiiHoro asuratens nogave
NPOMBIBOYHOM KUAKOCTU HAYMHAOT pas3bypusaHue.

Han6onee onTuManbHbiM pexumom paboTel ABnaeTcs
HenpepbiBHbIA, T.€. NPY OTCYTCTBUN Pe3KUX NajeHui Yucna
060pOTOB NOPOAOPA3PYWAIOWETO MHCTPYMEHTA W CKAYKOB
AaBneHun Ha BbIKUAE NPOMLIBOYHbLIX HACOCOB.

Jns nosbliieHUs 3HEKTUBHOCTM OYUCTKW CTBONA CKBA-
WMUHBI LenecoobpasHo nocne NPoxXoaku Kaxabix 15 - 30 M
npobKM NpeKpaLaTe NpoLecc ee pa3pyLeHns, NpUNoAHUMaTL
WHCTPYMEHT U NPOBOANUTL MHTEHCUBHYIO NPOMBIBKY. 3aKayka
3aryuweHHoi NoNMMepoM XUAKOCTH MOXET NPOBOANTHCA
TONbKO B NPOLECCE MHTEHCUBHOM NPOMbIBKW CKBAMMHbI.

Puc. 10. Cxema BHYTPMCKBAXXMHHOTO 060pya0OBaHUSA,

npuMeHseMmoro npu pazéypusannm Npo6oK B NoNoCTH NHPTOBLIX

Tpy6:

1 - konTio6UHroBas Tpy6a;

2 - crabunmzarop (ueHTparop);

3 - 3a60MHbIN pBUraTeNb;

4 - NopoAopa3spyWAIWMNIA UHCTPYMEHT (0N10TO MCTHPAKILETD
T™Na);

5 - paspywaemas npo6Ka (OCTaTKK UEMEHTA UK NAOTHAR
necuaHan npobka).

Pic. 10. Layout of the down-hole equipment, used for drilling out

of plugs in the oil well tubing cavity:
1 - Coiled tubing;

2 - Stabilizer (centralizer);

3 - Downhole motor;

4 - Rock cutting tool (abrasive bit);

5 - Plug to be removed (remains of cement or a tight sand plug).

EQUIPMENT AND MATERIALS

1. Coiled tubing unit;

2. Wellhead assembly (including gateway for running of the
assembly into a well under pressure);

3. Pumping unit;

4, Tank with flushing fluid;

5. Bottomhole assembly can include the following compo-
nents ( from top downward): connecting device, back pressure
valve, hydraulic disconnector, circulating sub, downhole motor,
rock cutting tool;

6. Technical or sea water with small amounts of polymers,
e.G. Biozan).

In case drilling out in producing string is needed, then a
reamer is used as a rock cutting tool with a small-diameter bit
installed downstream (“pilot mill”).

TECHNOLOGY DESCRIPTION

Running of a tool into a well is carried out at a maximum
rate, flushing fluid should be fed so as not to cause opening
of the tool. The tool is run into the well’s section, which is
for sure free from plugs, cement stone and other depositions
on the tubing walls. The tool should be opened exactly in
this zone, otherwise
cutting elements may
not take their working
position. After that
flow of flushing fluid
should beincreased up
to the value, at which
the tool is opened.
If the rock cutting
tool doesn’t need to

<t ] be switched to the
working position the
) mentioned operation

L+ is not needed. After
that drilling out is
started at a nominal
flushing fluid flow
rate for a specific type
of downhole motor.

The most suitable
working mode is con-
tinuous, i.e without
steep drops of rock
cutting tool’s rotary
speed and pressure
surges at washing
pump discharge.

In order to increase
efficiency of the well
flushing process it
is necessary to stop
cutting every 15 - 30
meters of penetra-
tion, to raise the tool
a little and to carry
out intensive flush-
ing. Pumping of the
polymer-thickened is
possible only in the
process of intensive
well flushing.
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HAYKA/SCIENCE

PASPABOTKA TEXHU4HECKOIO
NPOEKTA KAMUTAJIBHOIO

PEMOHTA CKBAXXWH

C MOMOLLBIO KONTIOBUHIOBBLIX YCTAHOBOK

DEVELOPMENT OF A TECHNICAL

PROJECT OF WELL WORKOVER
WITH THE HELP OF COILED TUBING UNITS

Kustyshev AV,

Krijakvin D.A.,

Baranov A.A.,

lvanov D.A.
(TumenNIllgiprogas LTD,
Bashtransgas LTD)

B HacToAllee BpeMa MpW nposefjeHun KanutanbHoro peMoHTa
CKBaXWH Bce BONbIYI0 AONIO 3aHMMAIOT PEMOHTHI C NOMOWbIO
KONTIOBUHIOBLIX ycTaHoBOK [1]. PeMoHTH npoBoAATCA no TUNO-
BbIM FEONOrO-TeXHWYECKUM NnaHam, K KOTOPbIM NpUKNaaLIBadTCA
KanbKynALMKM 3aTpaT Ha nnanupyemeie obbemsl pabot. Hepeako
npv caaye paboT 3aKa3ymuKy BO3HUKAIOT Pa3HOUTEHMS O Heobxoau-
MOCTH ¥ Lienecoo6pa3HoCTy NPOBEAEHUA TOI MY MHOW onepauum,
OCYLLECTBAEHHOA UCNONHUTENEM B NPOLECCe PeMOHTA CKBAXUHE,
1 BENIMYUHE 3aTPaT Ha ee NpoBeaeHue.

[lna ycTpaHeHns BO3MOXHbBIX Hel0pa3yMeH!id, Bbi3BaHHbIX pas-
HbIM BHIEHWUEM NPOLECCa PEMOHTA CKBAXUH W Pa3HOIo MOAXOAA K
NPOBeAeHMIO KanUTanbHOrO PEMOHTA CKBAMMH (KPC) v oueHke ero
croumocT, pykosoactsom 000 «bawtpaHcras» 6110 peuieHo pas-
paboTarh TUNOBOM TeXHUYeCKuit (paboynil) NPOEKT KaNUTaNbHOTO
PEMOHTA CKBAXMH C TPUMEHEHUEM KONTIOBMHIOBOW YCTaHOBKM.

3apava paspaboTyuka NpoeKTa, B kayecrse KOTOpOro 6eino
gbibparo 000 «TiomeHHUWrunporas», ocnoxHANACH OTCYTCTBAEM
pernaMeHTUpyloLiero JOKYMEHTa Ha 3TOT BuA padot. Umeowuecs
CTPOMTENbHbIE HOPMbI M MPaBUNa pernamMeHTMpoBany npouecc
NPOEKTUPOBAHNA CTPOUTENLCTBA 06BEKTOB M COOPYXKEHUH, K KOTO-
PbIM MOXHO NPpH HEOGXOAHMOCTH OTHECTH M CKBaXXWUHBbI, HO HU KaK
npouecc ux pemonTa. Momumo 31oro 8 0AD «bawrpaHcras» oTcyTc-
TBOBaN Kakoi-nbo HopMaTUBHLIA JOKYMEHT, pernameHTUpyou i
TexHUYeCKHe NpaBuna BefeHns paboT C NOMOUbI0 KONTIOBUHTOBOM
TEXHUKW U TEXHONOTUMW ITUX PEMOHTOB.

Mo3ToMy Ha NepBOM 3Tane NPOeKTUPOBAHMA Bbiny paspabora-
Hbl TEXHWYECKWE NPaBuNa BEAEHUA PEMOHTHLIX PAbOT Ha CKBa-
wunax 000 «bawTtpaHcras», pernaMmeHTUpylouue TeEXHoN0rnu
peMOHTa CKBAXKMH C NOMOLLbLIO KONTIOBMHTOBLIX YCTAHOBOK, a Ha
BTOPOM — NPUCTYNUIK K pa3paboTKe CaMoro TeXHUY@CKOro npo-
eKTa. 33 0CHOBY npyu paspaboTke npoekTa 6bin npuHAT «Maker
paboyero NpoeKTa Ha CTPOMTENLCTBO CKBAXUH Ha FA30KOHACH-
CaTHbIX MECTOpOXAeHMAX 3anagHoi Cubupu» [2]. XoTa AaHHBIA
makeT He oTBeyaeT cneunduke KPC, Ho gpyroro aHanoru4yHoro
[IOKYMEHTa B OTEYECTBEHHOW NpPaKTUKe NPOEKTUPOBAHUA He
CYULeCTBYeT.

06LEKTOM BHEAipEHNA NepBOro TexHUyeckoro (paboyero) npoekTa
KPC 6bin BbiGpaH KaHuypuHcKo-MycHHCKUIA KOMNNEKC NOA3EMHBIX
xpauunuiy rasa (MXr). KanyypuHcko-MycHHCKIIA KOMINEKE nxr
aBnseTcA Haubonee ctabunbHo paboTaiwum raszofobbiBaloLUM
o6bekTom 8 cucteme 000 «Bawrpancrasy, Ha kotopom Buabl KPC
C NOMOLLBH KONTIOOMHTOBbIX YCTAHOBOK HA NPOTAXEHUU PAAa net
0CTaBanuCh NOCTOAHHBIMU, U B Bnwxaiwen Byayuiem ux n3MmeHeHue
He npepBUAUTCA.

KanuypuHcko-Mycunckuin komnnekc MXI npeacrasnser coboit
nBa NXI copHUM NPOAYKTUBHLIM NAACTOM, KaXA0€ C COBMECTUMBIMU
NAacTOBLIMU YCNOBUAMMK.

OcHosHbIMK Buaamu KPC ¢ noMOULb0 KONTIOOMHTOBbIX YCTAHOBOK
Ha KaHuypuHcko-Mycutckom komnnekce NXT ABNAIOTCA: NPOMBIBKA
necuaHbix U rMApaTHbIX NPOBOK, yAaneHue KuaKocTH ¢ 3aboes

Kycteities A.B.,

Kpakeud [0.A.,

Bapasos AA.,

Weanos [1.A.

(000 «TiomerHWUUrunporas»,
000 «bawTpaHcraas)

Nowadays coiled tubing units are more and more often
used for well workover works [1]. Repairs are fulfilled ac-
cording to typical geological-technical plans, supplemented
with accounting expenditures for a planned amount of
works. Quite often in the course of customer acceptance
different interpretations may arise concerning necessity
and expediency of this or that operation, fulfilled by the
well repair executor and its cost.

In order to avoid all the possible misunderstandings
caused by different ideas referring the technical process
and different approaches to well workover (WW) and to
estimation of its cost, the Bashtransgas LTD management
took the decision to develop a typical technical project
(detail design) of well workover with application of coiled
tubing units.

The task of this project’s developer, which was assigned to
TumenNIIgiprogas LTD, became complicated by the absence
of the regulating document for this particular kind of activ-
ity. Available building norms and rules regulated the process
of designing of objects and constructions to which one may,
if necessary, ascribe wells but in no way the process of their
repair. Besides Bashtransgas LTD had no normative docu-
ments regulating technical rules of coiled tubing equipment
operation and technology of repairs, which can be carried
out with the help of it.

Therefore at the first design stage technical rules of repair
work fulfillment in the wells of Bashtransgas LTD were de-
veloped, which regulated technologies of well repair works,
fulfilled by means of coiled tubing units, and at the second
stage development of the detail design itself was started.
As a basis for development of the project the “Model of the
detail design of wells construction in gas-condensate fields
of the Western Siberia» was accepted [2]. Though the given
model does not suit the specificity of WW in full, but there
are no other similar documents in the domestic practice of
designing and project planning.

Kanchurinsko-Musinsky Complex of Underground Gas
Storages was chosen as the object of implementation of the
first technical project (detail design) of WW. Kanchurinsko-
Musinsky Complex Of Underground Gas Storages is the
most stably working gas producing unit in the system of
Bashtransgas LTD, where types of WW, carried out by means
of coiled tubing units haven't changed within the last years
and their alteration is not expected in the near future.

Kanchurinsko-Musinsky Complex 0f Underground Gas
Storages consists of two underground gas storages at one
pay zone, both having compatible formation conditions.

Basic types of well workover, fulfilled by means of coiled
tubing units at Kanchurinsko-Musinsky Complex Of Under-
ground Gas Storages are the following: sand and hydrate
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CKBAMMWH, MHTEHCUDMKaLMKM npuTOKa 06paboTKoi npu3aboiHon
30HbI NNACTOB M OCEOEHUE CKBAMMH,

0coBeHHOCTbIO PEMOHTOB CKBaXMH C NOMOLLbIO KONTIOBUHTOBSIX
YCTaHOBOK, Kak M3BECTHO, ABAAETCA TO, YTO PEMOHTHble paboTel
nposoaaTcA 6e3 rylWweHns CKBaXUHbI. B pesynsrare nckiioyeHns
onepaluii no mylweHKio CKBaXUH U3 UMKIA PEMOHTHBIX paboT He
NPOUCXOANT YXYAWEHUA PUABTPALMOHHBIX XapaKTepUCTUK Nnac-
Ta, KoTOpoe Habnogaercs npu paboTe C NOMOLLLIO NOAbEMHbIX
arperaros.

Kpome 3T0ro cokpawaerca NPoAOIKUTENBHOCTD PEMOHTHBIX
paboT 3a cYeT yMeHbWEHWA BPEMEHN Ha MOHTAX YCTAHOBKM M
NpoTUBOBLIGPOCOBOrO 060PYA0BAHMA M OTCYTCTBUA PaboT no my-
WeHMI0 CKBaXMH. 33 CYET 3TOT0 COKPALLALTCSA U BPEMSA HAXOMAEHUA
CKBaXUHbI B BespelictBuun. Hanpumep, npogomxutensHocTs pabor
Nno MOHTaXy 060pyA0BaHUA NPU UCNONL30BAHUM KONTIOBUHIOBOM
ycTaHoBKM Ha KaHuypuHcko-MycuHckom komnnekce NXI 8 Tpu
pasa meHblue NpofonKuTensHoCTM paboT no MoHTaxy obopyao-
BAHUA U MYLWEHUIO CKBAXMUHLI NPU UCNONL30BAHUU NOALEMHOID
arperara.

Tarxe COKpalwaeTcs BPeMs Ha NPOBEAEHUE TEXHONOTUUYECKUX
onepauuii, Hanpumep, N0 NPOMbIBKE NecyaHbix Npobok, 3a cyer
COKpalleHUs BPEMEHW HA CMYCKO-NOABEMHbIE ONepaLmm.

HepoctaTkoM MCMONb30BAHWUA KONTIOOUHIOBBIX YCTAHOBOK B
HacToAlee BpeMA ABNAETCA TO, YTO He BCE BUAbI PEMOHTHbIX
paboT MOXHO NPOBOAMUTE C UX NoMOUbi0. OCHOBHAA MpUYK-
Ha — OTCYTCTBUE HEOBXOAMMOro UHCTPYMEHTA U 060pYAOBAHUA,
cnyckaemoro Ha ribkoi Tpybe, anpobUpPOBAHHEIX TEXHONOI WA
peMOoHTa CKBaXWH. ManeHbKUil guamMeTp KONOHHbI rMbKuxX Tpy6
He NO3BONAET 3aKa4YuBaTh B HEE BCE TEXHONOTUYECKNE MUAKOCTH,
UCNonb3yemble NpU peMoHTax CKBaXuH. Kpome 37oro B HacTosA-
l1e BpeMA NPOBOAATCA TONLKO MPAMbLIE NPOMBIBKM CKBAMMUHbI,
OTCYTCTBYIOT TEXHONOT UM 06PATHOM NPOMBIBKU CKBAXKMUHLI Yepe3
rubkyio Tpyby.

W3 Bcero BbiWenepeyncneHHoro Ceayer, yto s fansHenwero
NPOABMIKEHWA KONTIOBMHIOBBIX TEXHONOTU# B NPAKTUKY PEMOHTHbIX
pabot HeobxoauMo paspabarbiBaT U BHEAPATL B NPOM3BOACTBO
HoBOe 060pYA0BAHUE, UHCTPYMEHT M TEXHONOTMK PABOT C NOMOLLBIO
KONTIOOMHIOBLIX YCTAHOBOK.

OcHOBbLIBAACH Ha ONbITE PEMOHTHbLIX paboT C NOMOLLLIO KONTIO-
GMHrOBLIX YCTAHOBOK, YUMUTBIBAA UX CETOAHAWHME BO3MOMHOCTH
U nepcneKkTuBHoe paseutue, 6bin paspaboraH «TMNOBOW NpPoOeKT
KanutanbHoOro pemMoHTa ckeawuH KaHuypuHcko-MycuHckoro
komnnekca MNXI ¢ ucnonb3oBaHuem KONTIOOMHIOBOM YCTAHOBKUY.
TexHuueckuit (paboumit) NpoOEKT COCTOAN U3 ABYX YACTEN: TEXHM-
YeCKOW YacTW M CMETHbIX PACYETOB.

B TexHMYeCKyI0 4aCTb NpOeKTa BOWAK Cleaylowue pasaenst:

- 0buwme ceeperns o pailore pabor;

- Fe0N0rMYecKan XxapaKkTepucTuka paspesa;

- (haKTUYeCKan KOHCTPYKLUA CKBAXWH U 0OBA3KA MX YCTLER;

- NOATOTOBUTENbHbIE N CTPOUTENLHO-MOHTANHLIE PaboThl;

- KanuTanbHbIA PEMOHT CKBAMMH;

- OpraHu3aLna KanuTanbHOro PEMOHTA CKBAMMH;

- NpoTUBOMOHTAHHAA M razoBas 6e3onacHoCTs;

- OXpaHa Tpyna;

- OL{eHKa CTeneHu pucKa;

- MEPONPUATMSA N0 OXpPaHe OKPYIKaIoOWei NpUpoaHoK cpeast.

0cobeHHOCTbIO CTPYKTYPHOTO NOCTPOEHUA TEXHWYECHON Hac-
TW ABNAETCA TO, YTO B Havane pasfena «Kanutanexsi pemost
CKBaX¥WMH» NpUBOAMTCA Tabnuua c NOCNEAOBATEALHOCTEN M
NPOAOAXUTENEHOCTBIO NPOBEJEHUA TEXHONOTUYECKMX DNEpaUMM
Npu NPOBeeHNM KanuTanbHOro PEMOHTE CKBAKMH, THROS0T0 Ans
AaHHoro Komnnekca MMXI, ¥ nUwWb 3aTem Q3K0TCA NOCIEayOWue
Tab/MLbl, YTOUHAIOLME TEXHONOT MYECKNE NaPaMETPS NPOS0aNMEX
pabot. Heo6X0AMMOCTL TAKOr0 NOCTPOEHUS, B OTAKSME OT NpoexTa
Ha CTPOMTENLCTBO CKBAMMH, 3aKNIOYAETCA B TOM, 4T0 KanMTanssai
PEMOHT CKBaXMUH CneuuduyeH, 3aBUCUT HANPAMYE HE TORe0 OF
reonoro-(PU3n4ecKux xapaKTepUCTUK NPOAYKTHEHDID ARatTa 40

blocks flushing, removal of liquid from well bottoms, well
stimulation by means of bottom-hole treatment of strata
and development of wells.

The main well-known feature of well repair works, ful-
filled by means of coiled tubing units is that repair works
do not include capping a well. As a result of exception of
well capping operations from the cycle of repair work there
is no deterioration of the bed filtration quality, which is
observed when using hoist units.

Besides duration of repair work is shortened due to reduc-
tion of time used for installation of the unit and blowout
prevention equipment and absence of well capping opera-
tions. In this way well inactivity period can be shortened as
well. For example, duration of equipment installation with
the help of a coiled tubing unit at Kanchurinsko-Musinsky
Complex of Underground Gas Storages was three times
shorter than the duration of installation of equipment and
well capping, carried out with the help of a hoist unit.

Also time needed for technological operations is reduced,
such as, for example, sand blocks flushing, due to reduction
of time for pulling-and-running operations.

Among lacks of coiled tubing units we can currently
consider the limited range of repair works, which can be
fulfilled with their help. The principal cause is the absence
of necessary continuous-pipe-run tools and equipment,
technologies approved by well repair works field experi-
ence. The small continuous pipes’ string diameter does not
allow to inject into it all the technological fluids used for
well repair. Besides nowadays only direct flushing can be
used, there are no technologies of a well reverse circulation
through a continuous pipe.

On the base of the aforesaid we can draw a conclu-
sion, that for further implementation of coiled tubing
technologies into the practice of repair work it is neces-
sary to develop and put into operation new equipment,
tools and technologies, which can be used with coiled
tubing units.

On the base of the existing experience of repair work,
fulfilled by means of coiled tubing units, and considering
their current opportunities and perspective develop-
ment, the “Standard project of capital workover of the
Kanchurinsko-Musinsky Complex Of Underground Gas
Storages s wells using a mobile well repair CT-unit”
was developed. The technical project (detail design)
consisted of two parts: a technical part and budget
calculations.

Following sections were included into the technical part
of the project:

- General data on the area of operation;

- Geologic characteristics of a section;

- Actual construction of wells and wellhead setup;

- Preparatory, construction and assembly jobs;

- Capital workover of wells;

- Organization of wells workover;

- Blow out prevention and gaseous safety;

- Labor safety;

- Estimation of a risk degree;

- Measures on protection of the surrounding environ-
ment.

One of the features of the technical part's structure is that
in the beginning of the section «Well workover » there is
a table, reflecting sequence and duration of technological
operations used for Wells Workover, typical for the given
Underground Gas Storages Complex, and only after that all
the other tables are published, specifying technological
parameters of these operations. Necessity of such a struc-
ture, different from the one used in the project on wells
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HAYKA/SCIENCE

1 OT TEXHWYECKOrO COCTOAHMUA
CKBAMMWHbLI U CKBAMMHHOTO
060pynoBaHKA.

KanutanbHblil PEMOHT
CKBaMMUH OTHOCKTCA K omac-
HblM NPOM3BOACTBEHHBIM
o6beKTam U3-3a BbICOKOW Be-
POATHOCTW BO3HWUKHOBEHUA
ra3onposeneHuin, GoHTaHOB
M NOXApoB Ha ycTbe CKBa-
WWH. [03TOMY B NPUNOKEHUN
K TEXHWYECKON 4acTH NPoeK-
Ta 6bIN AaH NnaH TUKBUAALNK
apapuit Ha KaHuyypuHCKO-
Mycuxckom komnnekce NMXT
npu KPC.

CneundnyHOCTb TEXHUYEC-
koro npoekta KPC notpe6o-
Bana BKAKYUTL B KadecTee
NPUNOKEHUI K HEMY TUNOBbIE
cxembl pasmeuieHus obopy-
LOBaHWUA U TEXHWKU HA YCTbE
PEMOHTUPYEMOWN CKBAXMUHBI,
TUNOBbIE CXeMbl 06BA3KK
yCTbA CKBAXMHbI B npoLecce
ee PEMOHTA, TeXHUYECKUH
Tabenb ocHalweHnus Gpurag
KPC ofopyaoBaHueMm, MHCTPyMEHTaMK W npucnocobneHuamm
NpW KanuTanbHOM PEMOHTE CKBAXUH, 3 TAKKeE TUNOBOW NiaH
KanuTanbHOro PEMOHTA CKBAXMWH.

0cobeHHOCTLID CTPYKTYPHOTO NOCTPOEHUA TeXHUYECKOW
YacTW ABNAETCA TaKKe To, YTO B €e COCTaB BXOAWUT pasfen
«MeponpuATMA N0 OXpaHe OKpYKalolied NpupoaHoN Cpeasbl»,
a He OTAENbHOI YacTblo, KaK B NPOEKTax Ha CTPOUTENLCTBO
CKBa¥MH, JTO CBA3aHO C MeHblMM 06beMOoM NPUPOAOOXPaH-
HbIX MEPONPUATUIA, HANpUMEp, B TEXHUYECKOM NPOEKTE KPC
HeT Heo6X0AMMOCTY NPOBOAUTL OTBOA 3eMenb MOA YCTbeBble
NNOWAAKK CKBAXWH W T.[.

0cobeHHOCTbIO Pa3fiena no 0xpaHe OKpyxaiouei npu POAHON
cpeabl Agunack paspaboTka NpupoA0OXPAHHbIX MEepONpUATHIA
ANA CENbCKOXO3ANCTBEHHbLIX YTOAUIA, HA TEPPUTOPUM KOTOPBIX
pa3smewaioTca ckBaxuHel. OxpaHa aTMoc(epHoro BO3pyxa v
peKyNbTUBALMA TepPPUTOPUY Gbina OCHOBOI 3TOTO PasAena.

0COBEHHOCTbIO CMETHOI 4acTu ABUnachk Heo6XORMMOCTL
ee COCTaBNEHWA, B OTAMYME OT NMPOEKTOB Ha CTPOUTENLCTBO
CKBAXWH OTAENbHLIMU IOKANbHLIMU CMETaMM, YTO NO3BONAET
FPYNMMPOBaTH OTAE/bHbIE @€ HACTH B eJUHYIO CMETY, B 3aBNCH-
MOCTH OT BU,0B PEMOHTOB, KOTOPbIE NPOBOAATCA Ha KOHKPETHO
CKBaXMHE.

B pa3paboTaHHOM TeXHU4ECKOM (pabouem) npoekte KPC,
TaK e KaKk B pabouynx nMpoeKTax Ha CTPOMTENbCTBO CKBAMMNH,
NpUBOAMTCA 06061 a0 NacnopT Ha BCe BUAbI NPOBOANMbIX
paboT ¢ X NPOAOIKMUTENLHOCTBIO U CTOUMOCTBIO, KONMHECTBOM
pacxopa MaTepuanos v XUMUYECKUX PEareHTOB, UCNONb3YEMbIX
NpyU PeMOHTE CKBaXWUH. B NpunoXeHnn NpuKNanbiBaeTCa Tex-
HUYecKoe 3ajaHue 3akasuuka, popma KOTOpPOTo TOXE Beina
CKOPPEKTMPOBAHA C y4eTOM Cneuudukm KPC.

TexHuueckuit (pabounit) npoekt KPC npowen 3KCnepTusy
npoMbineHHol 6esonackocTi u Gbin cornacoBa hunnanom
000 «Ta306e30nacHocTby OpeHBYprckoit BOEHU3NPOBAHHOM
4acTbio N0 NPeAYNPEXAEHNI0 BOIHUKHOBEHNA U NTUKBUAAUNM
OTKPBITHIX Fa30BbIX U HEDTAHBIX HOHTAHOB U BawKupcKkum yn-
paBNieHUeM N0 TEXHONOTMYECKOMY 1 IKONOTUUECKOMY HAA30PY
PocTexHapa3opa.

0coBeHHOCTbI0 PEMOHTOB CKBAKUH Ha HaHyypuHcko-MycnH-
ckom komnnekce NXI aBnseTca HanuMyue B CKBaMMHAX Npuyc-
TheBbIX KanaHoB-0TCEKaTeNel, ynpaBnsembix C NOBEPXHOCTH,

construction, is stipulated by the specificity of wells capital
workover, which depends directly not only on geological-
physical characteristics of a pay, but also on a technical
condition of a well and downhole equipment.

Wells in the process of workover are referred to danger-
ous industrial sites because of a high probability of gas
shows, fountains and fires at the well’s mouth. Therefore
the plan of elimination of accidents at the Kanchurinsko-
Musinsky Complex Of Underground Gas Storages during
workover was included in the appendix to the technical
part of the project.

Specificity of the workover detail design required to in-
clude also as appendices typical layouts of the equipment
arrangement in a repaired well mouth, typical schemes
of a wellhead connections during its repair, a technical
sheet of workover brigades’ equipment, tools and devices
used for capital workover of wells and the typical plan
of well workover.

One more feature of the technical part structure is that
the «Measures on protection of the surrounding environ-
ment» are included as a structural component, instead
of a separate part, as in projects on wells construction.
It is connected with a shrunk scope of nature protection
measures, for example, in detail design of well workover
there is no necessity to carry out allocation of land for
wellhead pads etc.

The peculiar feature of the section on protection of
the surrounding environment was development of nature
protection measures for agricultural lands in the terri-
tory of which wells are located. The main points of this
section are protection of atmospheric air and territory
recultivation.

The peculiar feature of a budget part was that it became
obligatory, in contrast to the projects on construction
using separate local estimates, which allows grouping its
separate parts in a uniform estimate, depending on kinds
of repairs which are carried out in each well.

In a developed technical project (detail design) of WW
as well as in detail designs on wells construction, there
is a generalized technical passport for all kinds of carried
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KoTopbie Heobxoaumo nepeg KPC u3BnexaTb M3 CKBaMMHBI, @
nocne KPC — sxoss ycranasnnsars. ITu paboTsl NpoBOAATCA
cunamu 6purag NPC 470 88138210 HEO6XOAMMOCTL BKNIOYEHUS
B TeXHWYECKUit (pabosmit) NPOeKT AONONHUTENbHO PaboTH
APYroro no KNaccu@uEaTopy BMAa PpeMOHTa — NOA3EMHOTO
PEMOHTA CKBAMMHE C MOMOWL0 KaHaTHON TEXHUKMU.

KpoMme T0ro, 0rpaHM4eHH0CTE MPUYCTBEBLIX NNOLWAA0K, U3-38
pa3MeleHUA CKBAMMH Ha MOCEBHBIX CeNbCKOXO3ANCTBEHHbIX
NNOWaAAX, BbI3BAN0 ONPEAeNeHHble TPYAHOCTU B Pa3MELEeHnH
000pyAOBaHNA U TEXHUKM BO3NE YCThA, 8 NAaBHOE pasmelleHine
thakenbHoOU NuHUKM anuHol 100 metpos no TpeGosaHuio MNpa-
gun bezonacHocTi B HedTAHOW U ra3oBON MPOMBIWAEHHOCTH
[3]. OpHKUM M3 pewennin SBUNAaCk NPOKNAAKA NUHUIA BAONb
AeWCTBYIOUNX aBTOA0POT C NEPEKPBITUEM ABMKEHUA HA BpeMA
0TpaboTKM CKBAMMHEL.

PaszpabotaHHbii Texuuyeckuin (pabounii) npoext KPC ¢
NOMOLULBI0 KONTIOBUHIOBbIX YCTAHOBOK NO3BOAAET NPOBOAUTL
KanuTanbHbe PEMOHTHl CKBaMMH Pa3NUYyHON CNOWHOCTH W
obbema. Hanuuue nokaneHeix cMet obecneynBaeT BOIMOKHOCTb
KOMBUHMPOBATL TEXHONOTUYECKYIO LeNnoYKy U3 pa3nuyHbIX
PEMOHTHLIX ONepalyuii, 3apaHee NPOrHo3upya CTOMMOCTHbIE
rnoKasarenu npegnonaraeMoro peMoHTa CKBaXMHbI. Vimeowm-
€CA COrNAcoBaHWUA NpOeKTa COKpawaT BpeMA Ha NPoXoxae-
HUE Pa3NUyHbIX COMNAcoBaHUMA M 3KCNEPTU3 NO KOHKPETHOMY
BUAY PEMOHTA CKBAXMWHbI, 3, CNef0BaTeNbHO, 3HA4YUTENbHO
COKpaWaT HeNnpoU3BOAUTENbHOE BPEMA PEMOHTA CKBAMMUH,
obecneunBaloT COKpalleHe BpEMEHW HAXOMAEHWA CKBAXUHDI
B 6e30e/CTBUU B OXKWAAGHWM PEMOHTA U YCKOPAIOT BO3BpaLleHne
ee B jeicTByOWMA QOHA.

Pa3zpaboTaHHblil TexHuyeckuit (paboyunit) npoekT dakTnyeckm
asnaeTca maketoMm paboyero npoekta KPC, kotopbit Heobxo-
AnMo oopMKUTL B BUAE CTaHaapTa [asnpom no cocTaBneHuio
npoektoe KPC B poueprux obuecrsax 0AO «faznpom».

out operations including their duration and cost, amount
of withdrawal of materials and chemical compounds
used for well repair. The appendix includes a technical
project of the customer in a form, corrected in view of
WW specificity.

The technical project (detail design) of WW underwent
expert review of industrial safety and was coordinated
with the branch of Gasobezopasnost LTD of the Orenburg
Paramilitary Detachment for Prevention and Liquidation of
Open Gaseous and 0il Flows and the Bashkir Department
for Technological and Ecological Supervision of the Rus-
sian Federal Agency for Technical Supervision.

The peculiarity of well repair at the Kanchurinsko-
Musinsky Complex Of Underground Gas Storages is the
presence in wells of wellhead cut valves operated from
the surface, which should be removed from a well before
workover is started, and installed back after it is finished.
These operations are carried out by forces of subsurface
well servicing crew, which required inclusion into the
technical project (detail design) of an additional opera-
tion belonging to another kind of repair according to the
qualifier - subsurface servicing of wells by means of the
wireline technique.

Some other difficulties arose because of limitation of
wellhead pads, located in cultivated agricultural areas,
connected with arrangement of the technical equipment
near the wellhead, and particularly - of a flare line, having
the length of 100 meters according to the requirements
of the Safety rules in the oil and gaseous industry [3].
As a possible solution specialists considered installation
of lines along functioning highways with traffic blocking
for the period of well flaring.

The developed technical project (detail design) of WW by
means of coiled tubing units allows carrying out workover
of various Complexity and volume. Availability of local
estimates provides an opportunity to combine a techno-
logical sequence of various repair operations, and to pre-
dict in advance cost indexes of a planned well repair. The
project has already all
the needed approvals,
which considerably
reduces time for vari-
ous authorizations
and expertise needed
for a specific kind
of repair well, and,
hence, considerably
reduces unproductive
time period of well
repair and inactive
pre-repair period for
awell and accelerates
its turn-in to the pro-
ducing well stock.

The developed tech-
nical (working) proj-
ect actually is a model
of detail design of
WW which should be
issued in the form of
the Gazprom standard
on development of
WW projects in af-
filiated societies of
Gazprom PLC.
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3anapHo-Cubupckan HedTerasoHOCHas NPOBUHLMA ABNAET-
€Sl OCHOBOW MUHepanbHO-CbipbeBoil 6a3bl cTpaHbl. OCHOBHbIE
ofbembl rasa fobuiBaotca B 3anagHoi Cubupu. Ikcnnyarauns
CKB@XXWH, PACNONOKEHHbIX B PalOHaX C HanWymem MHOTO-
NeTHEMep3Nbix NOpoa TpebyeT NoBbilleHHbIX NoKasarenen ux
HagewHocTH. OHUM U3 CPEACTB JOCTUMEHMUA 3TOr0 pe3ynbrata
ABNAETCA NoBbIWeHUe 3P DHEKTUBHOCTM KANUTANBbHOMO PeMOHTa
CKBaMMUH.

B HacToALlee BPeMsA KanUTanbHbIi PEMOHT CKBAXWH NpOBO-
OUTCA MO TUMOBLIM FE0NOTO-TEXHUYECKUM NNAHAM, K KOTOPbLIM
NPUKNAALIBAIOTCA KanbKyNALMK 3aTpaT Ha nnaHupyembie 06b-
embl pabot. Hepegko npu cpade paboT 3aKasyuKy BO3HMKAIOT
pa3HOuTEHUsA 0 HEOBXOAUMOCTY U LienecoobpasHocTu nposefe-
HUA TOW MU MHOI ONEpaLUK, OCYILeCTBNEHHON UCNONHUTENEM
B MpoLecce PeMOHTA CKBAXMUHbLI, W BEJMYMHE 3aTPaT Ha ee
nposepeHue. Mo3ToMy Haspena HeobXoAMMOCTb B NPOBEAEHUM
KPC Ha ocHoBe TexHWU4ecKux (pabounx) NpoeKTos.

MpeacTasneHHas Ha peleH3uio paboTa NOCBsWEHa UMEHHO
3T0it npoBneme. B Heil aHanu3upyerca onbiT paspaboTku nep-
BOro TexHH4eckoro (paboyero) NpoeKTa KanuTanLHoOro peMoHTa
CKBAXMH C NOMOLLbIO NepeBUKHbIX NOAbEMHbIX arperatos. B
CTaTbe PaccMOTpeHbl 0COOEHHOCTH CTPYKTYPHOTO NOCTPOEHUS
NPOeKTa, NOKa3aHbl AOCTOUHCTBA M HEAOCTATKM NPOEKTHBIX pe-
weHnit. [lalTCA peKoMeHAAL UM N0 COBEPLIEHCTBOBaHHIO paboT
npu paspaboTke NPOEKTHO-CMETHOW AOKYMEHTaLMM.

Mpuo6pereHHbIit onbiT paspaboTki npoekta KPC no3sonunT pas-
paboTarb aHaNOrMYHbIE NPOEKTEI ANA MecTopoXaeHuil 3anaaHoil
C1BMUpW, NO3BOAMT OCYILECTBAATL Pa3paboTKy AUMNOMHbIX TPOEK-
TOB CNeLManbHOCTU «PEMOHT 1 BOCCTAHOBNIEHME CKBAXWUHY.

MpepocTaBneHHas Ha peyeH3snio pabota HanpaeneHa Ha no-
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The West-Siberian oil-and-gas-bearing province is the main
national mineral-and-raw material base. The main part of
gas volume is produced in the Western Siberia. Operation
of the wells located in areas with the presence of permfrost
soils demands increased parameters of their reliability. One
of the means to achieve that is to increase efficiency of well
workover.

At present capital workover of wells is carried out accord-
ing to typical geological-technical plans supplemented with
estimates for a planned amount of works. Quite often in the
course of customer acceptance of the work done different in-
terpretations may arise, concerning necessity and expediency
of this or that operation which have been carried out by the
executor during well repair and its cost. Therefore it became
necessary to carry out well workover on the basis of technical
projects (detail designs).

The article submitted to consideration is devoted exactly
to this problem. It analyses the experience of development
of the first technical project (detail designs)of well workover
by means of mobile hoist units. In the article features of
structural construction of the project are considered, merits
and demerits of design solutions are shown. It also includes
recommendations on perfection of the process of design-budget
documentation development.

The acquired experience of WW project development will
allow to develop similar projects for deposits of Western Si-
beria, will make possible development of degree projects in
the specialty of «Repair and restoration of wells », aimed at
increasing efficiency of well repair works, has scientific and

L

O pbiweHue 3QdEKTUBHOCTU PEMOHTA CKBAXMWH, UMEET Hay4HYIo practical importance and can be recommended for publication
,_,Z_, W NPaKTUYECKYI0 3HAYUMOCTb U MOXET 6biTb PEKOMEH/10BaHa K in mass media.
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MUPOBOM PbIHOK KONTIOBUHIOBOI'O
CEPBUCA B 1999-2006 TrOAAX

THE WORLD MARKET

OF COILED TUBING SERVICE IN 1999-2006

B 2005 rogy B AEHEeXHOM 3KBUBANEHTE MUPOBOW PLIHOK
HedTenpoAyKTOB OLUEeHWBANCA B CyMMYy NOPAAKA 144 mnppa. ame-
PUKaHCKMX 0ANaPOB, 4T 6bino Ha 21% Bonblie no CpaBHEHKIo
¢ npepsiaytrm 2004 ropom ($119 mnpp.). 3a BeCh NPOMENYTOK
spemenn ¢ 1999 (6onee $70 mapa.) no 2005 roasl OTMEHANCA
NOCTOAHHbIA M HEYKNOHHBIA POCT PUHAHCOBBIX NoCTYNAEHWA B
[aHHblit CEKTOp 3KOHOMMUKM. CoxpaHeHne NoAoOHBIX TeHAeHLMA
No03BONAET NPOrHO3MPOBaTh, 4T0 2006 rof cTaHeT peKOpAHLIM C
npubau3MTeNnsHO $164 MUANMApAamMK, YTO OyaeT Ha 14% 6onb-
we, yem B 2005 roy. HecmoTpA Ha TO, YTO TeHAEHUMA pOCTa
COXPaHUTCA ANA BCex 33 CeKTOPOB pbiHKa HedTenpoayKTos,
HauboNbWKIA NPUPOCT GUHAHCOB NpeanonaraeTcs B cpepax
NpoOM3BOACTBA feTanen Ans HedTenobbiBalowero 060pysoBa-
HUS, TPOM3BOACTBA HE(TENPOMBICIOBLIX U HE(TENPOBOAHBIX
Tpy6, a TakKe OypeHUa u OCBOEHWA CKBAXMH, NOBbIWEHNA WX
HedTeoTaa M C UCNONL30BAHMEM HACOCHOTO U KOMIPECCOPHOTO
060py0BaHKA U KONTIOOMHIOBOTO Cepeuca.

MockonbKy Haubonblmi MHTEpPEC ANA yutatenei Hawero
ypHana NpeacTasBAseT MMEHHO MOCNeAHUA U3 NepeyucneH-
HbIX CEKTOpP PblHKA He(TenpoayKToB, OCTAHOBUMCA Ha 3TOM
noapoGHee. Tak, pocT GUHAHCOBLIX NOCTYNACHUM B chepy
KONTIOBMHIOBOTO CEPBUCA 3@ NOCNEAHWE roAbl B MUDE pacnpe-
Aenancs cheaylowmm obpasom:

. 1999 r. — 611 mnH. ponnapos CLA;

2000 r. — $827 MnH.;
2001 r, — $1 123 mnH.;
2002 r. — $904 MaH.;
2003 r. — $1 055 mnH.;
2004 r. — $1 331 mnH.;
2005 1. — $1 684 mMnH.

Takum 06pa3om, pocT PUHAHCOBLIX NOCTYNEHUI B 2005 ropy
coctasun 27%. B 2006 roay ux pocT NpOrHO3vpyeTca B pa3Mepe
18% N0 CpaBHEHUIO C NPeAbIAYIMM FO0M, 3 3TO 3HAUNT, HTO
CyMMa (DUHAHCOBBIX MOCTYNNEHMIA COCTaBUT NOpAAKa 1 MAPA.
987 maH. nonnapos CLIA.

Kak BMAHO U3 NpuBeAeHHbIX Boille indp, B chepe KONTIOBUH-
roBOTO CepBMCA 3@ NOCNefiHUE roAbl B CPEAHEM Habniopaetcs
eKerofHblil npupoct Ha 18%. OTMeTuM, YTO 3TOT CEKTOP PbiHKA
HethTenpoayKTOB COCTOUT U3 ABYX KaTeropuii:

1. 06CnyKMBAHME U DEMOHT CKBAXWH;

2. BypeHue ¢ NOMOU|bIO KONTIOBUHTOBBIX YCTAHOBOK.

06CnYHUBAHNE 1 PEMOHT CKBRXKMH Ha CEroH: ABNAETCA OC-
HOBHOM Chepoil NpUMeHeHUA KONTIOBUHTA. Tem He MeHee, bype-
HUE C NOMOLLBIO KONTIOBUHTOBBIX YCTAHOBOK HA4YMHAET BCE Halue
NPUMEHATLCA B CaMblX Pa3HbIX YACTSAX CBETA, B NEPBYI0 04EPEAp
g Kanape, rae Hernybokue HanpasneHHbie CKBaKWHbl AaBHO 1
LWWAPOKO NPUMEHAIOTCA ANA AOBbIYM HE(TH, a TaKKe Ha Anscke,
roe OHO MONYYMAO0 PACNPOCTPAHEHUE B NOCNEAHME [eCATh NeT.
Kpome Toro, Takoe GypeHue WwpoKo npuMeHAeTCs dupmoit Shell
g OMaHe, re NPUXOANTCA UMETh AeN0 CO CNOXHbIMU MHOrOCNOii-
HbIMU HeTAHBIMU MECTOPOKAEHUAMN, BCE Bonbliee npUMeHeHue
HaxoauT oHo B CLUIA, Espone, 8 Poccu u ctpanax CHI.

Jlugepamn MCnonb30BaHNA KONTIBUHIOBbLIX TEXHONOTHUA
TPaAMLUWOHHO ABNAOTCA KOMNAHUK: Schlumberger, Ltd. ¢

HAYKA/SCIENCE

In 2005 the world market of oil products was estimated at
144 billion USD, which is 21% higher than the previous year
($119 billion). The whole period between 1999 and 2006 was
marked by a firm and regular growth (more than $70in total)
of financial receipts to this economy sector. Since the current
tendency persists, 2006 is likely to bring the record sum of $164
billion, which is 14% more than in 2005. Though growth will
keep in all 33 sectors of oil market, the highest increase are
expected in such fields as manufacturing of spare parts for oil-
production equipment, oil pipelines and other tubular goods,
well drilling and development, improvement of oil recovery
factor with the help of pump and compressor equipment and
coiled tubing service.

Our readers are especially interested in the last segment of
the market, therefore let us present its detailed description.
The financial receipts to the coiled tubing service steadily grew
during the last several years:

. 1999 - $611 millions;
2000 — $827 millions;
2001 - $1.123 millions;
2002. - $904 millions;
2003 — $1.055 millions;
2004 - $1.331 millions;
2005 — $1.684 millions.

TR .

Thus the growth of financial rev-
enues in 2005 was 27%. The estimated
growth of 2006 is likely to be 18%,
which makes $ 1, 987 billion.

The average increase growth in cold
tubing service is 18%. This market
segment falls in two brackets:

1. Well maintenance and service;

2. Coiled tubing drilling.

Well maintenance and service is the
incipal sphere of coiled tubing appli-
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poneit 8 $447 8 2005 rogy ($180 B 1999) 1, COOTBETCTBEHHO,
27% muposero pasxa; BJ Services — $310 B 2005 ropy ($126
B 1999), 18%; Halliburton Corp. — $255 8 2005 roay ($120 B
1999), 15% MHDOBOTD PLIHKA.

B nocnegsue rogs (Haumusas ¢ 2004-ro) Gonbwyio akTUe-
HOCTb B MCMIOAL3082HMK KONTIOBUHIOBOTO BypeHus nposs-
nfAeT KaHagckas oupma Trailblazer, Bxopawan B xonguHr
Savanna Energy Services (4% [onu MUPOBOrO pbiHKa).
Cnucok apyrux MMDOSEIX NMAEPOB NPUMEHEHUA KONTIOOUH-
rOBbiX TEXHOAOrMM suirnsanT Tak: Cudd Pressure Control,
Superior Energy Services (no 5%); Trican Well Service Co.,
Ltd. (4%); Weatherford International, Pride International,
Inc., Sanjel Corporation, Calfrac Well Services Ltd., Complete
Energy Services (no 2%); Technicoil Corporation, Inc.,
Integrated Production Services, Precision Drilling Corp.,
Ensign Resource Service Group (no 1%).

Komnanua Schlumberger enapeer 21% mupoBoro napka
KONTIOOMHTOBLIX YCTaHOBOK U Aobunack Haubonblero adpexta
B WX MCNONb30BAHWUM — EEr0flHO CTOUMOCTb BbIMONHEHHBIX
paboT Ha 1 yctaHoBKy cocTasnser $1,75 MunanoHos. 3T0T
e nokasarens ana BJ Services cocrasnset $1,45 MnH., a ana
Halliburton — $1,4 mnH. Y ocTanbHbIX KOMNAHMWIA OH HAX0AUTCA
NPUMEPHO Ha oTMeTKe B $1 MUNIWOH B TOA HA OAHY KONTIO-
GUHTOBYI0 yCcTaHOBKY. ECTb HECKONBKO NPUYUH, NOYEMY 3TOT
NoKa3aTenb 3Ha4YUTENbHO BbIWE Y AUAEPOR PbIHKA: WWPOKOE
MEXAYHAPOJHOE COTPYAHUYECTBO 1 paboTa B OLOPHbIX 30HAX.
370 obecneunBaeT MeHbWMIA NPOCTOil 06OpYNOBAHUA, TaKKe
Ha YBEeNWYeHWe AAHHOrO NoKasaTens BAMAKT BO3MOXHOCTH
obecneyeHus KONTIOOMHIOBLIX YCTAHOBOK Gonblium Habopom

cation. Nevertheless Coiled tubing drilling is more frequently
practiced in different parts of the world, mainly in Canada,
which has favored shallow directional wells for long and in
Alaska, where they appeared about 10 years ago. Besides, such
drilling is widely applied by Shell in Oman, where they have
to deal with complicated multilayer oil-fields. Coiled drilling
1s getting popular in the USA, Europe, Russia and CIS. The
leaders of coiled tubing technologies are Schlumberger, Ltd.
With the share of $447 in 2005 ($180 in 1999) and, relatively,
27% of the world market; BJ Services — $310 in 2005 ($126 B
1999), 18%; Halliburton Corp. — $255 in 2005 ($120 & 1999),
15% of the world market.

In recent years (starting from 2004) the Canadian firm Trail-
blazer, member of Savanna Energy Services, demonstrates high
activity in coiled tubing drilling (4% of the world market).
Among the other leaders of the world's coiled tubing technolo-
gies are Cudd Pressure Control, Superior Energy Services ( 5%);
Trican Well Service Co., Ltd. (4%); Weatherford International,
Pride International, Inc., Sanjel Corporation, Calfrac Well Ser-
vices Ltd., Complete Energy Services (2%); Technicoil Corpo-
ration, Inc., Integrated Production Services, Precision Drilling
Corp., Ensign Resource Service Group (1%).

Schlumberger, with 21% of the units, possess share in $1.75
million per unit per year . B Services generates $1.45 million/
unit, Halliburton $1.4 million and the rest of the pack stands
right at $1 million per unit per year. Major companies have
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HAYKA/SCIENCE

WHCTPYMEHTOB U BCNOMOTaTenbHOro 060pyaoBaHus, YTo yee-
NIMYUBAET CNEKTP UCMONb3YEMbIX TEXHONOMMIA.

OCHOBHbIMWU MUPOBBIMU NPON3BOAUTENAMMU TMOKMX Tpyb
AN UCMOMB30BAHWA B KONTIOOMHIOBBIX YCTAHOBKAX TPAAULM-
OHHO ocTaloTcs komnanuu Quality Tubing u Precision Tube
Technology.

Brnepsbie KonTo6UHrosoe Gypenue ObiNO OCYUECTBAEHO
g KaHage, U ceiiyac 3Ta CTpaHa OCTaeTCA MUPOBbLIM NUAEPOM
B AAHHOM ceKTope puiHka HedTenpoayktos. B 2005 roay B
Kawage c nomolbio KonTiobuHra 6sino npobypeHo bonee
3000 Herny6okux ckeaxun (menee 1000 M rnybuxoit). Jluge-
paMu NPUMEHEHUA AaHHbIX TEXHONOrNA ABNAKOTCA KOMNAHUM
Precision Drilling u Technicoil Corporation. B nocneaxue roasi,
KaK yKe roBOpUNOCh Bhillie, K HUM BCe Bosblie npubnuxaerca
komnauus Trailblazer.

CornacHo goknagy, noarotosnenHoMy Society of Petroleum
Engineers, huHaHC B cekTope KoNTIobMHrosoro Gyperus 803-
pocau ¢ $40 mnu. B 2000 rogy A0 NPUMEPHO $175 mnH. B 2005.
BypHbIiA pocT NpUMEHEHWUA RAHHbIX TEeXHONOTMIA B nocnegHue
roAbl 43T 0CHOBAHMA NPOrHO3UPOBATH MX 3HAYUTENbHBIA POCT
B 2006 rogy — BnnoTb A0 $250 maH.

CTOWT OTMETUTb, Y4TO B NOCAEAHME rOfbl 0N ABYX TPAAMLN-
OHHBIX IMAEPOB PbIHKA KONTIOBUHTOBOTO CEPBUCA — KOMMNAHUI
Schlumberger u BJ Services — 8 MUPOBOM pbiHKe NOCTENEHHO
\YMEHbLIAETCS, U UMEHHO N0 MEPe poCTa NPUMEHEHHS KONTIOOUH-
rosoro BypeHus. [leno B TOM, 4T0 C pPOCTOM noTpeBHOCTM B KON
TIO6MHIOBOM CEPBUCE PACTET U NOTPEGHOCTH B KONTIOOUHTOBOM
bypeHuu, Ha 4To ycnesawT ObiCTpee pearuposarb HebonbwKe
HesaBMCHMble KoMnaHuK. Takum 06pa3om, NOCKONbKY pacTyT
o6bembl paboT KaKAOW KOMNAHWU, AONA NUAEPOB NOCTENEHHO
yMeHblaeTcs. B oTanume oT CHUKEHNS nokasarenei, Kotopoe
LEMOHCTPUPYIOT UJEpLI KONTIOUHIOBOTO CEPBUCA, KOMNAHWA
Savanna Energy Services,
kotopas eule 8 2000 roay He
umena Booblie HUKaKo fonu
B JaHHOM CEKTOpe pbiHKa, 38
KOPOTKWIl MPOMEMKYTOK Bpe-
MeHu pocturna gonu B 4%.
Xopowwe nokasatenu pocra
u y komnawuu Trican Well
Service Co., Ltd., koTopas Ha
CerofHs TaKkwe WMeer fosio
B 4%, xota B8 1999 roay oHa
coctaenana nuib 1%.

Ho nockonbKy BO BCEM
Mupe HabnopgaeTca Heyk-
NOHHBIA pocT noTpebHoCTH
B KOATIOBWHIOBOM CEepBUCE,
MOMHO NPEANONOMKUTL, YTO
K 2007 ropy o6beguHeHHbIe
MeXayHapoAHble KoMMa-
HUW BEPHYT BPEMEHHO yTpa-
YeHHble No3uLUUN B JAHHOM
CeKTope MUPOBOrO PbiHKA
HedTenpoayKToB.

Martepuan noarotoBaeH
Ha OCHOoBEe MHGpOpMaLUmK,
cofepmaueica B uccnepo-
paHuM KomnaHuu Spears &
Associates, Inc. “Oilfield
Market Report 2005", ko-
TOopoe BK/uaer 0630p co-
CTOAHWA MWPOBOTO PbIHKA
HedTenpoaykTos 3a 1999-
2005 ropbl 1 nporHo3 Ha 2006
rog 2006.

higher sales per unit for a couple reasons: international and
offshore focus. It enables less downtime and more additional
instruments and equipment, which expands the specter of the
produced technologies.

Quality Tubing and Precision Tube Technology are the pri-
mary manufacturers of tubing to CT service companies. Coiled
tubing drilling originated in Canada and this country is the
leader in this sector of oil products. More than 3000 shallow
wells (less than 1,000 meters deep) were drilled in Canada in
2005. While Precision Drilling and Technicoil (Canada) have
been the technology leaders, Trailblazer has become a strong
rival for them in recent years.

In a 2005 speech prepared for the Society of Petroleum En-
gineers, it was estimated that coiled tubing drilling services
have grown from just $40 million in 2000 to $175 projected for
2005. The technology boom in recent years may bring about a
large market of almost $250 million in 2006. The two traditional
market leaders, Schlumberger and BJ Services have slightly lost
their market share in recent years due to growth in coiled tub-
ing drilling. Smaller, independent coiled tubing service com-
panies respond faster to the demand in coiled tubing and CTD.
So, while revenues have grown strongly for everyone, shares
of the leaders have slipped. Unlike the top service companies,
Savanna has grown from almost zero market share in 2000 to
about 4% of the market. Trican, the Canadian Service Compan,
also demonstrates high results. Its share has grown from 1% to
about 4%. The international demand is now growing strongly
and that is why the integrated service companies are likely to
recapture some of their market share in 2007.

The article is based on Spears & Associates, Inc. “Oilfield
Market Report 2005”, which includes analysis of the world oil
market in 1999-2005 and projections for 2006.

®oto W.A. Mupua
Photo by I. Pirch
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BJ SERVICES NOCTABJIAET
N3rOTOBJIEHHbLIE HA 3AKA3
LIEEMEHTUPOBOYHbIE YCTAHOB KA
ONA HOBbIX HEDTELOBbIBAIOLLX
NNATOOPM

Noapasaenexue BJ Services no 06CNYKNBAHNIO CKBAXMWUH B
Espone n Adpuke 3aKnio4uno porosop ¢ Aker Drilling Ha pas-
MelleHu1e LLeMeHTUPOBOYHBIX YCTAHOBOK HA ABYX HOBbIX BypoBbIX
nnardopmax Aker H-6e. lepsas LeMeHTHPOBOHHAA YCTAHOBKA
byper yctaHosieHa B pekabpe 2006-ro, BTopas — B 2007-m,
Myck nepeoit nnatopmbl 3annaHuposar Ha despans 2008-ro,
BTOpO# — Ha ceHTAbPL 2008 roaa.

LleMeHTMPOBOYHbIE YCTAHOBKYN M3rOTaBAMBAIOTCA B cooTBeTC-
TBUW C TEXHUYECKUMM yenoBusMu BJ Services, KOHTPONUPYET Bbi-
nonHexve npoekra oduc 8 Abepaute, Wotnaxana, a NPOEKTHO-
KOHCTPYKTOPCKUE PaboThl BeAYTCA B TeXHONOMM4ECKOM LeHTpe
BJ & ropope Tombann, Texac. 06opyposatue bypeT M3roToBNEHO
xoMnaHueil BJ Ha cOBCTBEHHBIX NPOU3BOACTBEHHBIX MOLIHOCTAX
g Tombanne. OKOHYATENbHBII MOHTAX W 3aNYCK YCTAaHOBOK byner
NPOU3BOAUTHCA HA NAOUAAKE Aker Drilling, pacnonoxerHoi 8
Cropae, Hopeerua,

LleMeHTUPOBOUHbIE YCTAHOBKN NONHOCTLIO COOTBETCTBYIOT
TpeboBaHnAM COBPEMEHHBIX TeXHONOrNiA, KOTOpblE MCNONb-
3yioTcA B 060PYAOBAHMA ANA 33KAYKN W CMEWEHUA emeHTa.
Hanpumep, B HUX MCNONB3YIOTCA INEKTPONDH BOZbl C NepemMeHHON
CKOPOCTbIO, KaK Ha LEMEHTMPOBOYHbIX YCTAHOBKAX KOMMaHWUU
BJ npoussopcrea Seahawk. 3Ti yCTaHOBKM 6yayT ynpasnaTbea
[MCTAHUMOHHO C NOMOWbIO BbICOKOCKOPOCTHOIO KoMmbloTepa U3
oduca, COTPYAHMKN KOTOPOTO GYAYT NOAHOCTBIO KOHTPONMPOBATH
BeCh 06beM LeMeHTUpoBOUHbIX paboT. NHdopmauua B NOTHOM
obbeMe MONET OTNPaBAATLCA B NOBYI0 TOUKY MUpa, TaK Kak
CUCTEMa UCNONbL3YET ONTOBONOKOHHbI Kabenb, @ 3HAUNT MOXKET
AUCTAHLMOHHO yNpaBAATLCA U C CyWH.

«MOCKOMBKY LleMEHTUPOBOYHAA YCTaHOBKA ByneT ynpasasTbCA
[UCTAHUMOHHO, 3TO 03HAYAET, YTO ONepaTop o60pynoBaHus Oy-
per pabotarb 8 ropaspo 6onee 6e30nacHbIX yCnosuax, = OTMETHN
lapu Bpoinc, cTapwuii pernoHanbH blit MEHeaep KomnaHui BJ
N0 NpoBefeHuio CKBAXNHHBIX onepauuit 8 Espone v Adpuke.
— Ml yBEpeHbl, YTO HOBAA KOHCTPYKLUA YCTAHOBOK Seahawk
GyaeT ycnewHo paboTars B CaMOM WUPOKOM AnanasoHe BHEWHUX
yCNOBUI, rapaHTUpys bonee HapexHoe obecnederue ycayr ans
Aker Drilling u, B uTOre, ANA KOHEYHOTO notpebutenax.

Cornawenue c Aker Drilling Ha nocTaeky LEeMeHTUPOBOYHOTO
060pyaoBaHUA NpepnonaraeT U BOIMOXKHOCTL NOCTaBKKM [BYX
[ONOAHUTENBHbIX YCTAHOBOK.

WcTounmk: BJ Services.com

BJ SERVICES

TO SUPPLY

CUSTOM CEMENTING UNITS
ON NEW RIGS

BJ Services Company announced that its Well Services
Division for Europe and Africa has entered into an agree-
ment with Aker Drilling to place custom-built cement-
ing units on two new Aker H-6e rigs. The first cement
unit will be installed in December 2006, and second
unit will be installed in 2007. The first rig is scheduled
for completion in February 2008, and the second rig in
September 2008.

The cementing units are being built to specification by
BJ Services, with project management taking place in Ab-
erdeen, Scotland, and engineering work being carried out
at BJ's Technology Centre in Tomball, Texas. Equipment
will be constructed by BJ at its manufacturing facility
in Tomball. Final installation and commissioning will be
carried out at Aker Drilling’s yard in Stord, Norway.

The cementing units will incorporate state-of-the-art
technologies used in pressure pumping and cement mix-
ing equipment, such as the variable-speed electric drives
featured in BJ’s Seahawk cementing unit. These units
will be operated remotely by a high-speed computer
from an office environment overlooking the cementing
room. All relevant information can be sent anywhere in
the world, and because the system uses fibre optic com-
munication cable, it can also be operated remotely from
an onshore location.

“The fact that the cementing units will be operated
remotely means the equipment operator will be work-
ing in a much safer environment,” said Gary Broiles,
senior region operations manager — Europe & Africa-Well
Services for B Services. “We are confident that these
new design Seahawk units will perform successfully in
a wide range of extreme conditions, providing improved
service reliability to Aker Drilling and ultimately to the
end client,” he added.

The agreement with Aker Drilling for the cementing
units features an option for two additional units.

Source: BJ Services.com

N 3 ceHTs6pb/September 2006




KOMMNAHUA BJ 3AKJTKOYUIIA KOHTPAKT
HA OCYLLECTBJIEHUE CEPBVCA
B O®LLOPHOW 30HE MHOWW

Komnanua BJ Tubular Services obbasuna o nognucasum
KOHTPAKTa C KPyNHeWWNM WHAUNCKUM Qnepatopom Ha npe-
AOCTaBNieHME yCayr no cunosomy BpaleHuio Tpy6. [lo 3toro
komnaxus BJ nopnepxusana HedrepassegbiBarensHeie paboTsl
B 0(pwopHoi 30He papom ¢ Konkarroit (bbiBweii KanskyTroit)
B bexransckom 3anuee. OHM KoOpAMHUpPOBANUCHL otucom BJ
B Mymban u 6binM yCnewHo 3asepuwensl.

310 nepsbiit koHTpakT BJ Tubular Services ¢ faHHbIM onepa-
TopoM. [epcoHan komnanuu BJ ucnonb3yeT NpUBOAHbIE KAOYM
AnA Tpy6, CHNOBBIE YCTAHOBKMW, CUCTEMbI KOMNEHCAUWN Beca
Loadmaster, yctanoBku Salvo gns cunosoro spauiesus Tpyo,
pa3paboTaHHble KOMNAHUeHR KOMNbIOTEPU3UPOBAHHbIE CUCTEMB
KOHTpONA BpalleHna ana obecneyeHus [aHHOrO cepeuca.

«Mbi ropaumcs, 4To gobasunu 3Toro oneparopa B pacTyuluii
CNUCOK HaWWX kKnueHToB B WHAMKU. Mbl pabotaem 8 WHauu
5 NeT U C ycnexoMm NpepocTaBnAem CepBUCHbIE yCayri pagy
KJlo4YeBblX ONepaTopoB B JaHHOM peruoHe, — roBopuT KeHHu
Yatr, menepep noppasgenenus BJ Tubular Services. — Msl
Hajeemca U Bnpeab obecneynBaT UM CBOEBPEMEHHBIN Kauec-
TBEHHbI CEPBUCY.

Mepconan BJ Tubular Services cneunanusupyercs Ha nc-
noab30BaHUM 060pyNOBaHUA AN CrycKa 0BCagHbIX U HACOCHO-
KOMNPEeCccopHbix TpyH, B 0COBEHHOCTH BLICOKOKA4YeCTBEHHbIX
coeiMHeHUN, TpYD C BbICOKUM COAEPIKAHUEM XPOMA, ABOMHBIX,
TPOWHLIX U NOABOAHLIX 3aKaHYUBAHUM, HAPAALY C rUApoyaap-
HUKOM ONA Hanpaenawwero Y4aCTKa CKBaMMWHbI.

Kpome wtab-keaptupsl B Abepaune, lWotnawaus, BJ Tubular
Services umeeT npeACTaBNUTENbCTBA B a3MATCKO-TUXOOKEAHCKOM
peruoHe, KDxHoi Amepuxe, CILIA, Espone, Ha CpepHem BocToke
u e Adpuke.

Wctounur: BJ Services.com

KOMAHUA TPAO JOBEPWUJIA
WESTERNGECO BbINOJIHEHUE
KPYIMNHEWNLWIETO 3D-MNPOEKTA HA OCHOBE
Q-TEXHONOIMMK ona YEPHOIO MOP4H

Mpenctasutenn komnanuu Schlumberger sansunu, yto
Typeukas rocynapcTeeHHas Hed@TAHaa komnavua Turkiye
Petrolleri A.0. (TPAQ) 3akniouuna KoHtpakt ¢ WesternGeco
Ha nposefeHue wKUpokomacwTabroro 3D uccnegoeaHus Heap
no TexHonorun (-Marine Ha OCHOBE QaHHbIX reONOrMYeCcKoi
pa3Befiki, NOCTOAHHO NpoBoAsleiica B YepHom mope. CygHo
komnanun The WesternGeco Q “Western Pride” npoeeger gea
3D cecMnYecKMx MCCNeAoBaHNA HA MYyBOKOBOAHbIX Y4aCTKax
3922-Sinop 1 3920-Kozlu.

JTK ABa MCCNefOBaHUA ABNAIOTCA BAXHOMN YacTbi NA3HOB
TPAO no onpegeneHuio CyWeCTBEHHbIX 3aNacoB YINeBoA0po-
[0B B reonornyeckux obbvextax, HaxooalMXCA Ha DonbwWon
rny6uHe B YepHOM MOpe Ha TypeuKon TeppuTOpUM, — CKA3aN
Axmet ®apyk Ovep, gMpeKTop no paseeake Heap TPAD. - Q-
Marine uccnegoeanue u obpaboTka ero gaHHeix obecneuut
Hac [0CTOBepHOI MHpopmayneil, HeobxoauMoi Ans OUeHKM
reonoro-passefbiBaTenbHolx MeponpuaTHid, Tak kak TPAD noo-
OONKaEeT NPOBOAWUTE KPYNHOE MCCNefOoBaHUE AaHKOTO y4yacika
MOPCKOTO AHa».

OcmoTp pgHa, npoBeaeHHbIN B nione, oxsatun 30 uccnenosa-
Huem o1 2500 po 5000 KBajgpaTHbLIX KUNOMETPOE Ha y<acTxe
Sinop u 2500 keappatHbix kunometpos B Kozly, 06z - & od-

BJ SERVICES AWARDED CONTRACT
TO CARRY OUT SERVICES
OFFSHORE INDIA

BJ Tubular Services announced it has been awarded
2 contract by a major operator in India to carry out
torgue-turn services.

BJ has been retained to support the company’s explo-
ration activities offshore Kolkatta in the Bay of Bengal.
With coordination from its project office in Mumbai, BJ
has already commenced operations.

The contract award represents the first time that
BJ Tubular Services crews have worked on behalf of
this particular operator. BJ personnel are using power
tongs, power units, the Loadmaster weight compensator
system, and the Salvo torque-turn unit, the company’s
computerised torque make-up system, to carry out the
torque-turn services.

“We are proud to add this operator to our growing list
of clients in India. We have operated in India for five
years now, and successfully provided our services to a
number of key operators in the region,” said Kenny Watt,
division manager of BJ Tubular Services. “We look for-
ward to providing them with quality service in a timely
fashion,” he added.

BJ Tubular Services specialises in personnel and
equipment for running casing and tubing, particularly
premium connections, high chrome content tubulars,
dual, triple and sub-sea completions, as well as hydraulic
hammer conductor-driving services.

With its headquarters in Aberdeen, Scotland, BJ
Tubular Services operates bases in Asia-Pacific, South
America, the United States, Europe, the Middle East
and Africa.

Source: BJ Services.com

TPAO AWARDS

WESTERNGECO THE BLACK SEA'S
LARGEST Q-TECHNOLOGY

3D PROJECTS

Schlumberger announced that Turkish state oil
company Turkiye Petrolleri A.0. (TPAO) has contracted
WesternGeco to conduct the largest high-specification
Q-Marine* 3D exploration surveys ever undertaken in
the Black Sea. The WesternGeco Q* vessel Western Pride
will conduct two 3D marine seismic surveys over deep-
water blocks 3922-Sinop and 3920-Kozlu.

“These two surveys are an important part of TPAO's
plans to identify significant hydrocarbon reserves in
the deepwater Turkish Black Sea geological plays,” said
Ahmet Faruk Oner, director of exploration, TPAQ. “Q-Ma-
rine acquisition and processing will provide high-quality
images needed for significant exploration evaluation as
TPAO continues its major study of this area.”

The surveys, which commenced in July, cover 5,000 sq.
km - 2,500 sq km is the Sinop 3D survey with the remain-
ing 2,500 sq km covering the Kozlu 3D survey, offshore
Turkey. These will be the third and fourth Q-Marine
surveys WesternGeco has acquired in the Black Sea.

“Our ability to deliver the best possible 3D images
will enable important decisions and effective mapping
of future frontier exploration activity of the deepwater
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WopHO 30He Typuuu. 3TO CTAHET TPeTbUM U 4ETBEPTHIM NO
cyety Q-Marine uccnepoBaHieM, BbINOJHEHHOM WesternGeco
Ha YepHoM mope.

«Mbl B COCTOAHWW fenaTh Nydline 13 B03MOXHbIX 3D n3obpa-
WEHWH, 4TO NO3BONMT 06NErYNTh NPUHATUE BAXKHBIX PEWEHNH,
a Takke obecneunt ahdeKTUBHOE HAHECEHWE Ha KapTy rpaHuL
AanbHeMWmux NOUCKOB reonoruyeckux obvektos B HepHom
Mope Ha TypeuKoi TeppuTopuu, — ckasan Poap bekkep, peru-
oHanbHbIl MeHemkep WesternGeco 8 Espone. — Mel pabotanu ¢
TPAQ B TeYeHHWEe HECKONbKMUX NeT W Hageemca NoCoAeMCTBOBaTL
BLINONHEHNI0 UX NAAHOB NO NPOBEAEHUI0 Pa3Befku B 3TOM
BAMHOW reoNorMyecKomn 30He».

Q-Marine — oAuH W3 OPUTMHANBHBIX KOMNIEKTOB NEPEA0BLIX
TexHonoruin Q, paspaboTanHeix WesternGeco ansa obneryesus
noucKa MeCTOPOXK/EHWH, UX ONMCaHus U OpraHu3saumu pabor
no ux paspaborke.

WcTouHuK: slb.com

LANDMARK NOAMNCAJIA KOHTPAKTDI
C HOPBEXXCKUM HEDTAHBIM
OVUPEKTOPATOM

HA PA3PABOTKY NMPOMrPAMMHOIO g
OBECNEYEHUA U YNPABJIEHVE BASOW
OAHHbIX DISKOS

Komnawus Landmark, noppasaenenue Halliburton (NYSE: HAL)
Energy Services Group, nognucana BOCbMI- 1 WECTUNETHIE KOH-
TpaKThl ¢ HopBeXcKuM HeTAHbIM AUPEKTOPATOM (NPD) Ha noc-
TaBKy NPOrpaMMHOro obecneyeHus 1 ynpasnexue 6a3om AaHHbIX
Diskos & CraBaHrepe, Hopeerua. [leiicTeue nepBoro KOHTpaKTa
HauHeTca B 2009-m u ByaeT npoAonKarbea o 2014 ropa.

«B HacToawwuit momenT Landmark npegocTasnser nporpammMHoe
obecrneuenue PetroBank ans dyHKLMOHNPOBAHUA Ba3bl AAHHBIX
Diskos, 1 3TOT AONTOCPOYHLIA LOTOBOP HA NOCTABKY NPOrpamMmMHOro
obecnedeHuns U YCyru BHOBb NOATBEPIAAET NO3NLUK Landmark
KaKk Npeano4TUTENbHOTO NOCTABIYMKA NPOrPaMMHbLIX NAKETOB
ANR WHDHOPMALUOHHOTO YNPaBNEHUA AAHHBIMWU MHOTOYUCTEHHBIM
K7IMEHTaM B BEDXHEM CErMeHTe pbiHKa, — Ckasan [lyr Meiine, Buue-
npeangeHT Landmark. — basa gaHHsIx Diskos — ofiHa u3 Hanbonee
BAXHbIX U KpyNHEeAWwnx 633 faHHbIX KIWEHTOB B MUPE U ABNAETCA
06pa3LoM AN APYrUX HALMOHANbHBIX XPaHWNIL MHPOPMALNY.
Landmark genaet cepbe3Hble UHBECTULMU B HOBYIO TEXHONOTHIO,
KoTopas Byaet ucnons3osarbes Diskos, U 370 ABNAETCA COCTaBHOM
YacThio Hallei AeATeNbHOCTH Mo COXPaHEHUIO TAEPCKNX no3uLuiA
B 0bnacT UHHOPMALMOHHOTO MEHEAKMEHTAN.

«Hopsexckuit HedtaHol aupektopar u Diskos Group HageloT-
CA Ha KOHCTPYKTUBHOE coTpyaHuyectso ¢ Landmark, — rosoput
Ipuk Tyrya, meHemkep npoekta Diskos. — B xope cnepyolei
a3l pa3suTua Diskos mbl nnaupyem pacwuputb AancHelwee
MCMONb30BaHMe Ha3bl AaHHBIX Aaxe ANA xpaHeHus 60abwmnx 06b-
emo8 ceiicMUyeckoi nHdopMaLuu, MHHOPMaLMK O CKBAXKNHAX 1
no6si4e, 4ToOLI NPOEKT NOAHOCTHIO COOTBETCTBOBAN PACTYWUM
NOTPEBHOCTAM MHAYCTPUMNY.

B HacToAwmit MomeHT 6a3a gaHHeix Diskos, koTopas copepxuT
fonee 90 TepabainT AaHHbIX, ABNAETCA aBTOHOMHOM cUCTEMOM
[AS OCTYNA KO BCel UM(PoBOi CeicMuyeckoin MHpopmauny,
MHGOPMALWMK O CKBAKMHAX U 0BbIYe, CBA3aHHbIX C HOPBEKCKMM
KOHTMHEHTanbHLIM Wenbthom. LieHTpanu3aums 3TUX AaHHbIX NOMO-
raeT CHU3UTb pacxofsl Ha obcnyxusaHie U QyHKLUMOHWPOBAHNE
AaHHOM 6a3bl AAHHBIX, yNy4lLas COOTBETCTBME, TO4HOCTL M K3HECTBO
[aHHbIX HAPAAY C yBenuyeH1eM UHHOPMaUMOHHOI 6e30NacHOCTU
W yNpoljeHuem cocTaBneHus OTHETOB. naBHoM TexHonorvei,
M03BONAOLIEI BbIMOAHUTL AAHHBIA NPOEKT, ABNAETCA TEXHONOTUA

geological plays of the Turkish Black Sea,” said Roar
Bekker, region manager - Europe. “We have worked with
TPAD for many years and look forward to supporting their
exploration plans in this important geological area.”
Q-Marine is one of the WesternGeco proprietary suites
of advanced 0 technologies for enhanced reservoir
location, deseription, and management. For additional
information on Q-Marine, the world’s only fully cali-
brated point-receiver marine seismic acquisition and
processing system, go to www.westerngeco.com.

Source: slb.com

LANDMARK

AWARDED CONTRACT

BY NORWEGIAN PETROLEUM DIREC-
TORATE TO PROVIDE SOFTWARE AND
TO MANAGE OPERATIONS

OF DISKOS DATABASE

Landmark, a brand of the Halliburton (NYSE: HAL)
Energy Services Group, has been awarded eight-year
and six-year contracts by the Norwegian Petroleum
Directorate (NPD) to provide software and to manage
the operations, respectively, of the DISKOS database
in Stavanger, Norway. The initial contract period will
begin in 2009 and will run through 2014.

“Landmark currently providesits PetroBank® software
solution for the DISKOS database operation, and this
multi-year agreement to provide both software and
services reaffirms Landmark as the preferred vendor
of multi-client information management solutions
to the upstream marketplace,” said Doug Meikle, vice
president, Landmark. “The DISKOS database is the most
significant and largest of the multi-client databanks in
the world and is the model for other national reposito-
ries. Landmark is making significant investments into
new technology to be deployed by DISKOS, and this is
part of our commitment to remain the industry leader
in Information Management.”

“The Norwegian Petroleum Directorate and the DIS-
KOS Group look forward to a constructive collaboration
with Landmark,” said Eric Toogood, the project manager
for DISKOS. “During the next phase of the DISKOS evolu-
tion, we aim to increase the use of the database even
further in order to store larger volumes of seismic, well
and production data to meet the increasingly demand-
ing needs of the industry.”

Today, the DISKOS database, which contains more
than 90 terabytes of data, provides a single system
to access all the digital seismic, well and production
data associated with the Norwegian Continental Shelf.
Centralization of these data helps to drive down the
costs associated with the maintenance and operation
of the database, while improving compliance, accuracy
and quality of the data, along with enhancing secu-
rity and simplifying reporting. The core technology
enabling this project is Landmark’s PetroBank® Master
Data Store™ technology, together with a workflow-
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Landmark — PetroBank® Master Data Store™, Ona yHKUMOHUPYET
COBMECTHO C aBTOMaTU3UPOBaHHbIM, OCHOBAHHOM Ha UHTEPHET-A0-
cTyne uHTepdeice nonb3oBartens, KOTOpbLI 0becneynsaet Gonblne
BO3MOMHOCTH A8 NOMCKA BO BCEM 0ObeMe CTPYKTYPUPOBAHHOM 1
HeCTPYKTYPUPOBaHHOM MHADOPMaLMK, XpaHaLLeidcs B Base gaHHbIX
Diskos. Mporpammuoe obecneyexue Landmark PowerExplorer
byaet v Bnpesb NPefOCTAaBNATLCA B KaYeCTBE NPEANOYTUTENLHOTO
WHCTPYMEHTapua AnA ynpaeneHus 6aszamu aHHbIX.

«lepexopn dyHkuMoHuposaHua Diskos nog koHTpons Landmark
B 2009 AaBNAETCA APKMUM NOATBEPIKAEHMEM NUAEPCTBA KOMNAHMW Ha
PblHKE, KOTOPOTO Halla rpynna Joctura s 061aCTAX KOHCANTUHT
1 OKa3aHua ycnyr no MHQOPMaLUuoHHOMY MEHEMKMEHTY, — FTOBOPUT
Mon Konnep, suue-npesuaeHt Landmark no npogaskam u nocras-
kam. — Pabouas mogens, kotopas 6yner noctagnsteca Landmark,
obecneyuT nowarossle yAYUIWEHWUA OPraHu3aLnm no TMNam scero
obbema xpaHumMoit UHGOpMaLLUK B pexxume oHnaiH. B yactHoctu,
HoBas BockMu-neTabaiiTHan 6ubnuoTeka, cosgasaeman Landmark,
06ecneyuT xpaHeHue rpoMagHbix 06bEMOB UHGBOPMALUN O
MECTOPOMAEHUMN U CEACMUYECKMX AaHHbIX. B Hawel cepBucHOM
Mofenu, kotopaa Bynet ocywecTBNATs MHOPMALMOHHYIO NOA-
AePKY NOANMCHUKOB HA yCAyrk «BbicTpopacTyuero coobuectsa
nons3osareneit Diskos», Bynet obnerdeH nowck, npegocTaenexa
BO3MOMHOCTb BbICTPON U flelieBON 3arpy3ku BbIBpaHHbIX AaHHBbIX.
Takxe Byper npegycMOTpeHa BO3MOXHOCTb CAMOCTOATENBHOTO
BHeCeHUA nonb3oparenamu uHdopmMauuu B Hasy gaHHbix Diskos
B PeXnMe OHNanH».,

Wcrounuk: Halliburton.com

HALLIBURTON 3AKJTHO4YWJ1

C PIONEER NATURAL RESOURCES
MHOTOMWJITMOHHbBIN KOHTPAKT

HA BbIINOJIHEHUE MNPOEKTA HA AJTACKE

Halliburton Energy Services Group 3aknio4nna MHOTOMUAAU-
OHHbII KOHTpaKT ¢ Pioneer Natural Resources Ha ocywecteneHue
Ha Anacke paboT no HanpasneHHoMy BypeHuto, NpoBefEHMIO
M3mMepeHuii B npoyecce byperus, 3aKkayke OypoBbIX KUAKOCTEN,
LleMeHTUPOBaHUIO, Ta30BOMY KapoTamy M OTKauyke GypoBoro
wnama ans npoekta Pioneer no paspabotke mectopomgeHus
Oooguruk.

[ea nogpaspeneHuns Halliburton — «bypeHune, oueHka u
UM(POBbIE PEWEHUA» COBMECTHO C «MAPABNUYECKUMU CUCTE-
MaMu» BbINOMHAT KoMnneKc pabot, yTobel obecneunTs onepa-
TOPY BO3MOMHOCTb Npobyputh 39 rOpuU3OHTaNbHBIX CKBAMMWH
Ha MCKYCCTBEHHOM rPaBMitHOM OCTPOBE, HACLINAHHOM MPOLNOH
3UMOI Ha PacCTORHUW NPUMEPHO B 6 MUNb oT nobepexba North
Slope, Ansicka.

Pa6ota Halliburton Hag BbinonHeHuem npoekTa, 3annaHu-
POBaHHOrO Ha CPOK B TPU rofia, HAYHETCA B KOHLE 3TOTO roAa,
KOFAa neffAHbIE AOPOTYU K OCTPOBY NO3BONAT KOMNAHMKU HA4aTh
yCTaHOBKY 060pyA0BaHMA, TOCTABKY MAaTEPHUANOBs 1 BbINOAHEHHE
yenyr. Camu 6ypoBble onepaunu HayHyTtcs netom 2007.

Mo cnosam cTaplwero BULe-npe3uaeHTa B pErMoHe 3anaaxoro
nonywapus [Ixkuma bpayHa, 3T0T KOHTPaKT NpeacTaenaeT 6ons-
wylo BawHoOCcTe Ans KomnaHuu Halliburton B nnaxe ocsoexus
mectopoxaenus North Slope.

Pioneer Natural Resources ABnAeTcA KpyNHen Wwen He3aemucu-
MO pa3sefoyHoil 1 gobbiBalouleil KoMnaHue, kotopas pabo-
taer B CLUA, Kanape n Adpuke. Ee wrab-kapTupa Haxoantcs
B [lannace.

Wctounuk: Halliburton.com

oriented Web-based user interface that provides pow-
erful free-form search capabilities across all structured
and unstructured data stored in the DISKOS database.
Landmark’s PowerExplorer® software will continue to
be provided as the preferred data management tool for
POWETr users,

“The transition of the DISKOS operations to Land-
mark in 2009 is confirmation of the market leadership
established by our Consulting and Services group in
the Information Management business sector,” said
Paul Koeller, vice president of Global Sales and Delivery
at Landmark. “The operating model to be delivered by
Landmark will see step-change advances in the scale
and type of data stored online. In particular, the new
eight- petabyte library specified by Landmark allows
the storage of vast amounts of field and pre-stack data.
In our services model, which supports ‘dramatically
increasing the DISKOS user community,” subscribers to
the facility will be able to search for data more easily
and to download selected content more quickly and
cheaply. Upload of information to the DISKOS database
will also be supported through self-service online data
submissions.”

Source: Halliburton.com

HALLIBURTON WINS
MULTIMILLION-DOLLAR CONTRACTS
FOR ALASKA PROJECT

FROM PIONEER NATURAL RESOURCES

Halliburton’s (NYSE: HAL) Energy Services Group in
Alaska has been awarded multimillion-dollar contracts
from Pioneer Natural Resources Company for directional
drilling, measurement-while-drilling, logging-while-
drilling, drilling fluids, cementing, mud logging, and
cuttings injection services for Pioneer's Oooguruk
development project.

Two Halliburton divisions — Drilling, Evaluation and
Digital Solutions, along with Fluid Systems — will ex-
ecute the work, enabling the operator to drill 39 hori-
zontal wells on the man-made, gravel island constructed
this past winter approximately six miles off the coast
of Alaska’s North Slope.

Halliburton's work on the project, scheduled to last
approximately three years, will begin late this year when
ice roads to the island will allow the company to begin
staging its equipment, materials and services. Drilling
operations will begin in the summer of 2007.

“This collective contract is an important one for Hal-
liburton and our operations on the North Slope,” said
Jim Brown, senior vice president of Halliburton's Western
Hemisphere Region.

Pioneer Natural Resources Company is a large indepen-
dent oil and gas exploration and production company
headquartered in Dallas, with operations in the United
States, Canada and Africa.

Source: Halliburton.com

SMIN/MNILD090H VIH3IY
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SIEP N HALLIBURTON

3AKJTHOYNW BCEOBLLEEE PAMO4YHOE
COITIALLEHUE HA NOCTABKY
PABOTAIOLLEIO B PEXXUMWE PEAJTbHOIO
BPEMEHW NMPOrPAMMHOIO
OBECNEYEHUA N YCITYT

151 OBECNEYEHUA BYPEHWA

Moppaspenenue Halliburton «bypenne, ouerKa u yndposbie
pellieHnA» 3aKTo4UN0 Bceobuiee pamoyHoe comatuerie Shell
International Exploration and Production B.V. (SIEP), kotopoe
no3sonut SIEP u ero dunuanam pacwuputb MX rnobanbHyi0
WH(PacTPYKTYpy Ans obecneyeHus UeNbHOro, HAAGKHOTO U
OTKPLITOrO AOCTYNa B peasbHOM BPeMeHU K co6CTBEHHOM MH-
dopmayuu, B nioboe BpemMa 1 B no6oit TOuKe 3eMHOTO Wapa.

0O6Liee pamoyHOe cornawenue obecneynsaer SIEP v ero gu-
NiMantl [OCTYNOM N0 BCEMY MUPY K cepBiCaM MHDOPMALMOHHOM
texHonoruu Sperry Drilling Services Insite u Insite Anywhere,
a3 TaKKe K cucTeMaMm, UMeloluM oTHoweHKe Kk Hel. Kpome
Toro, cornalwenue obecneynsaer obvepnHerne u B nepepaty
B peanbHOM BpeMeHu WHpopmauum ot paboyeit ycTaHOBKK K
ynpasnswowmm LeHTpam SIEP u ero dunuanam (RTOCs), unter-
pauuio uHhopmaLuu Ha 0CHOBE CTaHAapTa WITSML ¢ apyrum
nporpaMMHeiM oGecneyeHnem Ans Gypenna, uCnonb3yioMMCR
SIEP. Sperry Drilling Services sasnaercs TOProBoi MapKou
noapasaenenus Halliburton «bypenue, oueHKa u uucposbie
pelwerun».

«370 BCeobLUlee cornalieHue YTBEPHIALT T€ BaXKHbIe Npenmy-
wectsa, kotopsie U SIEP, u Halliburton ocosxanu npu peanu-
3aUun NPOeKTa YNpaBeHnsa B peanbHoM BpeMeHin npoLeccom
IKCnAyaTaLuumu B8 MeKCuKkaHcKom 3anuse. Ml 04eHb AOBONbHYI,
4TO NOSBMAACH BO3MOXHOCTb NPOAOMKUTE COTPYAHUYECTBO B
paHHoi# o6nacty ¢ SIEP, packpoiBas Bce HOBbIe NPEUMylleCTBa
[aHHOM NepcneKTUBHO TeXHON0TMY, — CKasan Bpaau Mepdu,
uue-npesuaent Sperry Drilling Services.

«SIEP wcnonb3yer Texnuyeckue cpeactea RTOC Ha npoTa-
YEHUN BCEro CPoKa IKCMNyaraLnm CKBXKNHbI, 0T COBMECTHOTO
NNaHMPOBAHUA CKBAXKMHbI A0 YAANEHHOTO HabNOAGHUA U
onTUMU3aLmm paboT Ha mecTe PaboTh YCTAHOBKWY, — OTMETII
Adud Xanan, meHepep no GusHec passuTuio SIEP.

Wcrounuk: Halliburton.com

HALLIBURTON NOATMNCAJI
150-MUJUJTMOHHbBIV KOHTPAKT

HA OCYLLIEECTBJIEHUE MHTErPUPOBAHHOTO
BYPEHUS 1 OBCNY>XKUBAHWUE CKBAXWH

B HOPBEIMA

Hopsexckas Drilling Production Technology AS (DPT), noa-
pa3peneuue rpynnel komnaxuit AGR, 3aknioqnna c Halliburton
KOHTDAKT Ha CyMMy B 150 MUNNUOHOB AONNAPOB HA BbINONHEHNE
yCAYr UHTErpUPOBAHHOTO GypeHus 1 06CIYKUBaAHNA CKBAKMH Ha
HOPBEMHCKOM KOHTUHEHTaNnbHOM wenbde. JeiicTeue KOHTPaKTa
onpefeneHo CPOKOM Ha WECTb NET, 1 BK/I04aeT BO3MOXKHOCTb A0
NONHUTENbHOTO NOOLLPEHNSA 33 KAYECTBO BHINONHEHHbIX PaboT.

DPT 3annaxuposana B verseptom ksaprane 2006 roaa Ha-
yaTh KaMmaHWio Mo pa3BefoyHoMy OypeHuto 25 CKBKUH AN
Koucopumyma Bredford, ucnonb3sys nonynorpyxHyto 6ypoByio
gbiwky Bredford Dolphin. KoHcopuuym Brntouaer BG Norge, DNO,
Endeavour Energy, Lundin Norway, Marathon Petroleum Norge,
Pertra u Revus Energy.

SIEP AND HALLIBURTON

ENTER GLOBAL

FRAMEWORK AGREEMENT

FOR REAL-TIME DRILLING SOFTWARE
AND SERVICES

Halliburton’s (NYSE: HAL) Drilling, Evaluation and Digital
Solutions Division has entered into a global framework
agreement with Shell International Exploration and Pro-
duction B.V. (SIEP) that will enable SIEP and its affiliates to
expand their global real-time infrastructure for the provi-
sion of seamless, secure and open access to proprietary data
whenever and wherever it is required across the globe.

The global framework agreement provides SIEP and its
affiliates with worldwide access to Sperry Drilling Services’
Insite® and Insite Anywhere® information technology
services and related systems. Specifically, the agreement
provides for rigsite data aggregation, transmission of the
data to SIEP’s and/or its affiliates’ real-time operations
centers (RTOCs), and data integration using the WITSML
standard with other drilling software in use within SIEP.
Sperry Drilling Services is a brand of Halliburton's Drilling,
Evaluation and Digital Solutions Division.

“This global agreement validates the significant benefits
that both SIEP and Halliburton have realized from the real-
time operating environment in the Gulf of Mexico. We are
extremely pleased to be able to expand this capability with
SIEP while continuing to develop new benefits from this
emerging technology,” said Brady Murphy, vice president,
Sperry Drilling Services.

“SIEP uses RTOC facilities throughout the well delivery
life cycle, from collaborative well planning to remote
monitoring and optimization of rigsite operations,” said
Afif Halal, business improvement manager, SIEP.

Halliburton, founded in 1919, is one of the world’s largest
providers of products and services to the petroleum and
energy industries. The company serves its customers with
a broad range of products and services through its Energy
Services Group and KBR. Visit the company's Web site at
www.halliburton.com.

Source: Halliburton.com

HALLIBURTON AWARDED

$150 MILLION CONTRACT

TO PROVIDE INTEGRATED DRILLING
AND WELL SERVICES

IN NORWAY

Drilling Production Technology AS (DPT) of Norway.
part of the AGR group of companies, has awarded Hal-
liburton (NYSE: HAL) a $150 million contract to provide
integrated drilling and well services on the Norwegian
continental shelf. The contract has a duration of up
to six years and includes an option for performance
incentives.

DPT is scheduled to begin a 25-well exploration drilling
campaign for the Bredford Consortium in the fourth quar-
ter of 2006, using the semi-submersible Bredford Dolphin
drilling rig. The consortium comprises BG Norge, DNO
Endeavour Energy, Lundin Norway, Marathon Petroleum
Norge, Pertra and Revus Energy.
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Obwbem pabot Halliburton B gaHHOM npoekTe BygeT BKAKOYaTE
HanpasneHHoe GypeHue, KapoTay B npouecce BypeHus, raso-
Bblil KapoTa, ynpasneHue GYpoBLIMU KUAKOCTAMKU U OTXOAaMM
OypeHus, LUeMEHTUPOBAHWE U KONOHKOBLI KapoTax. Komanaa
Halliburton 6yget ocywectenaTts obuiee pyKOBOACTBO MPOEKTOM
W MHTErpUpOBaTL NPeASIoKeHe Yenyr ¢ NOAAEPIKKOA OfHOTO U3
Real Time Centers komnaxuu. MNapTHepbl KOHCOpPLUMYMA CMOTYT
Habntoaars B cBoUX ohucax 3a BuinonHeHuem paboT Ha ycTaHoBKe
nyTem A0CTyna K WHhopMaLWUK B PeXVUME peanbHoro BpeMeHH.

WUctounuk: Halliburton.com

N3 HEDTU MOXHO MOJTYHATb AJIMASbI

Wceneposareny u3 komnauuu Molecular Diamond Technologies,
noyepHeil komnaHun amepukarckoit Chevron, u Crandopackoro
yHusepcutera B CLUA Hayanu pa3paboTKy NPOMBILUNEHHON CXeMb
nonyyeHna 13 HeEbTH MWKPOCKOMWYECKUX UCKYCCTBEHHbIX anMa3os
(HaHoanmazos) W anma3onofobHbIX CTPYKTYP, Ha3BaHHbIX “nai-
MoHpougamn”.

[aiiMoHZOMAb! OTKPbLIBAIOT HOBbIE NEPCNEKTWBLI /1A MUKPO3NEK-
TPOHWKM, N03BONAA YBENNUUTL OLICTPOAEACTBUE U OGBEM NAMATH
MWKPOCXeM BO MHOTO pas, HO WX NPOU3BOACTBO ceifyac CTOMT O4eHb
goporo.

HaHoanmassl BCTpeyatoTes B HedhTv B HeBONbILMX KONMYeCTBax U
Bbinu OTKPBITH eule B 1933 rogy.

AmepuKaHckue yyeHsle pa3paboTaloT MeTofbl NPOMbILNAEHHOIO
M3BNEYEHUA OANMOHIOMAOB M3 HedTH, a TaKe CUHTe3a TaKux
CTPYKTYP C 33AaHHOM OPMOI 1 CBONCTBAMM.

Kak 3aseun ®pegepuk J1am, AMpeKTop no KOMMepYecKomy pas-
sutuio Molecular Diamond Technologies: «/laiimoHaouAbl U3MEHAT
NULO MHOTMX OTPacnei NPOMBIWAEHHOCTH — 3HEPTeTUKMN, INeKTPO-
HUKW, BroapMaLeBTUKK U TOBAPOB MAcCOBOTO NOTPEGNeHNAY.

UcTounuk: Neftegaz.ru

NPAK TOTOB MNMPUPALLUMBATb JOBbIYY
A0 500 000 BAPPEJIEN HEPTU
EXEMOAHO

Honroe Bpema Mpak He Mor BbIATW Ha JOBOEHHbLIA YPOBEHb
pobbiyn HedTH. B nocnepHee e BpemMa NPaBUTENbCTBO CTPaHbI
pa3paboTano nporpammy, KOTOpas NOMOXET AOCTUTHYTL YPOBHA
nobbiyn HeTH B 4 MunnuoHa 6appeneit k 2008 rogy.

Mpak HamepeH K KoHuy 2006 r 4OBECTU eXe[HEBHYIO f00bIYY
HedT no 3 maH 6Gappeneit. 06 3Tom, Kak coobuiaeT cerofHs
apabckas neyarb, 3asBun MUHUCTP HedTn Wpaka XyceiH aw-
LaxpacTaHu.

«K 2007 ropy Ml HamepeHbl fo6biBaTh VKe 3,5 MnH appenei 8
AeHb, a K 2008 goBecty 3Ty UNDPY A0 4 MUIAUOHOBY, — OTMETHA
rnaea MPakCcKoro HeTAHOro BeJOMCTBA.

Kpome Toro, otmeTun X. aw-lWaxpacraHu, npasuTenscrso crpe-
MUTCA NPOBECTH 3aKOHONPOEKT, OTKPLIBAKWMA MYTs KDYMHBIM
WHOCTPAHHBIM MHBECTULMAM.

B cepenuHe aBrycta Mpakckui KabuHeT MUHMCTDOS NDMHAN
peleHue o BbigeneHuu HeTAHOMY CEKTOPY CTPaxsl AONONHH-
TeNbHbIX CPEACTB, HALLENEHHbIX HA YBENUYEHUE 3KCNOPTE HedTH
1 HeTenpoayKToB.

UcTounuk: Neftegaz.ru

Halliburton's scope of work on the project will include
directional drilling, logging-while-drilling, mud logging,
drilling fluids and drilling waste management, cementing
and coring services. Halliburton's Project Management
team will manage and integrate the service offerings with
support from one of the company’s Real Time Centers, and
consortium partners will be able to monitor ongoing rig
operations by accessing real-time information in their
offices.

Source: Halliburton.com

DIAMONDS CAN BE REFINED FROM OIL

Chevron Molecular Diamond Technologies and Stanford
University announced an industrial program to develop
artificial micro diamonds (nanodiamonds) and diamond-
like structures (diamondoids), derived from oil.

Diamondoids open new avenues for microelectronics,
providing for higher speed and larger memory of chips,
but today their production is prohibitively expensive.

Nanodiamonds are found in oil in small quantities and
were discovered back in 1933.

American scientists develop the methods of their com-
mercial recovery from oil and synthesis of structures with
the required form and properties.

Frederick Lam, business development director for
Molecular Diamond Technologies, pointed out: “Diamon-
doids have the potential to affect multiple industries
such as energy, electronics, biopharmaceuticals, even
consumer goods”.

Source: Neftegaz.ru

IRAQ PLANS
TO INCREASE OIL PRODUCTION
BY 500,000 BARRELS AYEAR

Iraq has for a long time failed to reach the prewar
level of oil production. Recently, the government has
adopted a program, pursuing the level of 4 million bar-
rels by 2008.

“Iraq expects its daily oil production to reach 3 million
barrels by late 2006”, said the Iragi Oil Minister Hussein
Shahristani to the Arabian media.

“In 2007 we will be producing 3.5 million barrels a day
and 4 million barrels in 2008”, pointed out the head of the
oil ministry.

According to Hussein Shahristani, the government is
trying to pass a bill, giving green light to big foreign in-
vestment.

In mid August the Iragi Cabinet of Ministers decided
to devote additional resources to the country’s oil sector,
aimed at oil export growth.

SM3N/N3LD0890H VLHIL

Source: Neftegaz.ru
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NIEHTA HOBOCTEWN/NEWS

Y3BEKUCTAH PELLIW1 AOBbIBATH
YINEBOAOPOAbI B APAJIbCKOM MOPE

MpaeuTenscreo Pecnybnuku Y3bekucta u KoHcopuuym UHBEC-
Topos noanucanu 8 TawkenTe CornaweHue o pasaene NpoAyKUMK
N0 NPOBE/AEHII0 re0N0ropa3seaoyHsix pabor ¢ nocneaytolen pas-
paboTKOW BHOBb OTKPbIBAEMbIX MEeCTOPOAEHWA YyreBojo0pOA0s 8
y36eKcKoil yacTu ApanbCckoro Mops.

B coctae KoHcopluyma MHBECTOPOB BOWM HauuoHanbHas xon-
AVHTOBaA KomnaHua Y3bekHedreras, JIYKOWN Osepcu3 Xonauur,
Petronas Carigali Overseas, CNPC International, Korea National Oil
Corporation. B cootsetcTeuu ¢ ComaleHnem 0 CO3AaHNM KOHCOP-
LuMyma, noanucaxHoro 8 centabps 2005 roaa B TallKeHTe, y4aCTHMKM
KOHCOPLMYMA UMEIOT PaBHYI0 A0/II0 Y4ACTUA B NPOEKTE.

KoHTpakTHaa naowagb ABNAETCA ManousyveH HOii TEppUTOPHER.
[inA U3yueHus NepCneKTUBHOCTU TEPPUTOPUM U B LIENAX obrapy-
WEHWSA HOBbIX MECTOPOXAEHMi1 reonoropassefioyHele pabors! Byayt
NPOBOAMTLCA B ABA 3Tana. Ha nepBoM 3Tane, B TeYeHME TPEX JIET &
paMKax MUHMMAnbHOMW NPOrpaMmbl GYAYT NPOBEAEHbI PErHOHANBHBIE
ceiicmopa3segouHbie pabotsl 2D B oGbeme 2 300 KM u npobypeHsl
2 pa3BeqouHble CKBAXKMHBI C MUHMMANbHbIMA (UHAHCOBBIMY 0b35-
3aTenscTeamu B cymme 99,8 MUINMOHOB A0NNAPOB CLUA.

Hedrerasosbie onepauuu byayT npoBeAeHs! onepaTopoM NpoexTa,
a peann3auus scero obbema Ao6LIToN NPOAYKUNH ~ MapKeTUHrOBOW
KoMnaHuei, Kotopble ByAyT CO3AaHbl Y4ACTHUKAMN KOHCOPLUYME B
KauecTse lopuanyeckux nuu Pecnybankn Y3bekucran.

C y4eTOM KIMMATUYECKIUX YCNOBUi B OCEeHHEe-3UMHNIA Nepuop (Ho-
A6pb-MapT), XapakTepU3yIoLLIMecs NePUOANYECKUMU CUNIbHBIMM BETPA-
MM, BbI3bIBAIOLLMMMU BOHEHWS BOHON NOBEPXHOCTH, A TAKOKE CHEMHBIM
NOKPOBOM NpUneraioliei TepPUTOPUM, YCAOKHAIOUUM OpraHu3aumio
paboT, B 30T Nepvoa byAyT 3aBepuieHbl BCe OpraH13aLuoHHbIe Mepon-
PUATUA N0 BLIGOPY NOAPAAYMKE HA NPOBEAEHUE CEHCMOPA3BEAOHHbIX
paboT ¢ MobunuzaLmeil HeobxoAMMOoro o6opynosaus. Ceiicmopasse-
[ouHble paboThl HauHyTCA ¢ anpens 2007 ropa.

Mo WToram Mepeoro 3tana reonoropassefo4Hbix pabot bypet
pa3paboTaHo U YTBEPKAEHO MHOTOBAPUAHTHOE TEXHUKO-3KOHO-
Muyeckoe 06OCHOBaHWE C NOCNEAYIOUMM COrNacoBaHMeM KoM~
mepyeckux ycnosuit CPM1, B ToM uncne MUHWMANLHOW NPOrPamMMbl
reonoropasBefioyHLIX paboT BTOPOro 3Tana, CTaBok Hanoros u
nnaTexmeit U Apyrux IKOHOMUYECKUX NapamMeTpoB.

Mocne comnacosaHus KoMmepyeckux ycnosui CPI 6yayT npose-
[leHbl reonoropassefouHbie paboTbl BTOPOro 3rana ¢ pansHelwe
pa3paboTKON HOBbLIX MecTopoXaeHui HedTu 1 rasa.

WUctounuk: Neftegaz.ru

«TA3MNPOMY>» NPEASIATAIOT BbIKYIMUTD
CBOE HA3BAHUE

KomnaHus BLICTYNMAA C 33ABNEHWeM, B KOTOPOM 4ETKO pasrpa-
HUYMAA, KTO UMEET OTHOWEHME K KpyMHeilleit ra3o0Boi KoMnaHuu
Mupa, a ko — Het. 0AQ «[asnpom» ONOBECTUNO, YTO HE NMEET ponen
yyacTus (NaKeToB aKLuit), a TakKe AOTOBOPHbIX OTHOLIEHW C pAOM
KOMNaHHii, B Ha3BaHMAX KOTOPbIX MCMONb3yeTCA CNOBO «Gazprom». B
CAUCKe TaK1x KoMnaHwii nsib: Gazprom Investment Limited, Gazprom
Limited, Gazprom Services Limited, Gazprom Trading Limited,
Gazprom Holdings Limited. Bce oHu 3aperncTpuposatbl B JloHpoH-
CKOi perucTpaunorHoit nanate 8 2001 r. MepBbie YeTbipe KOMNAHUN
NpUHaANeXar HeKoMy NpeanpUHUMATENIO, BEIXOAUY U3 MockBbl.

BOT KaK OH TPOKOMMEHTUPOBAN CUTYaUMIO: «Mbl, KOHEYHO, MOXEM
nepeuMeHoBaTh KOMNAaHUM, HanpuMep, B Zagprom, Ho NIyulle, ecu
6bi fa3npomM paccMoTpen BONpoc 06 WX BbiKyNe: Mbl e NoHecnn
pacxofbl Ha IOPUANYECKYI0 PETUCTPAUMIO ITUX CTPYKTYP. K Tomy
e Ha3BaHUA XOpoluney.

Wcrounuk: Neftegaz.ru

_ UZBEKISTAN TO RECOVER
LYDROCARBONS FROM THE ARAL SEA

The Government of Uzbekistan and Investment Con-
sortium met in Tashkent to sign the Product-sharing
agreement on exploration and development of new
opilfields in the Uzbek section of the Aral Sea.

The consortium includes national holding Uzbekneft-
egaz, Lukoil Overseas Holding, CNPC International, Korea
National 0il Corp, Russia-based and Petronas Carigali
Overseas.

The parties of the Agreement, signed in Tashkent on
September 8, 2005, take equal stakes in the contract.

The exploration will be carried out in the unknown
area. In order to assess the potential of the territories
and find new filed the exploration will be done in two
stages.

At the initial three-year stage the consortium will
conduct regional seismic exploration on the area of
2.300 km and drill two wells. This stage of the project
is estimated at 99.8 million U.S. dollars.

0&G operations will be carried out by project operators
and the recovered products will be sold by a marketing
company, comprising the members of the consortium.
The consortium parties will have the status of Uzbek
legal entities.

Taking into account the climatic conditions of autumn-
winter period (November-March), characterized by strong
winds, sea storms and snow on the adjoining shore, the
works are rather complicated in this time. Therefore
this span will be used to find a contractor for seismic
explorations and accumulate all necessary equipment.
Seismic exploration is scheduled for April 2007.

After the first stage a multivariate technical and eco-
nomic plan will be drafted, which will specify the com-
mercial conditions of the agreement including minimal
program of the geological researches of the second stage,
tax rates, fees and other economic terms.

After the commercial conditions of the Agreement are
specified, the consortium will begin exploration of the
second stage and development of new 0&G fields.

Source: Neftegaz.ru

GAZPROM
CAN BUY BACK ITS OWN BRAND NAME

The company made a statement, establishing a strict line
between those related to the biggest gas company in the
world and sham firms.

Gazprom announced that it has no stakes or agreements
with a number of companies using the name “Gazprom”.
The list includes 5 companies: Gazprom Investment Lim-
ited, Gazprom Limited, Gazprom Services Limited, Gazprom
Trading Limited, Gazprom Holdings Limited. All of them
were registered in the Companies House in 2001. 4 of them
belong to a Moscow businessman.

He gave the following comment to the situation: “Well,
we could change the names for, say, “Zagprom”, but I would
recommend Gazprom to buy them out, since we had registra-
tion expenses and the brand names do sound good”.

Source: Neftegaz.ru
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HedprerazonpombICnoBoe oGopyqosaHMe

Komnanus «PopmocT», ocHoBaHHas B 1965 rogy, ABnseTca o4HUM U3 =
nuaepos B 0bnacTi NPoU3BOACTBa BbICOKOKAYECTBEHHOo £ &
oBopyaoBaHug Ana HedTerasoeoi NpoMbILLNEeHHOCTH: BypoBbIX f >
YCTaHOBOK C BO3MOXHOCTb0 BypeHust rubkumm (KonTroBUuHr) n *
0Bbl4YHbIMU HKT (rubpuaHbie yCTaHOBKN), KONECHbIX U MYCEHWYHbIX A
cHerobonoToxoA0B NOBbLILWEHHOW npoxognmocTi, Byposbix Tpyd ¢ @ \s
0B6paTHOM LMpKyNALMEN. - (»
Wcnonbsys nepefoBbie TEXHONOMMK, Mbl NPOU3BOAWM COBPEMEHHOE | - :',

OﬁOp}’,ﬂOBaH We, yaoeneTeopsAtoLlee BCEM TEXHUHECKUM TDEGOBEHMQM
33aKa34ynKos.

Mbi BeINycKkaem cnegyioulee obopyaoBaHue Ans HedTAHUKOB: é
ycTaHoBku Ans BypeHus obbidHbIMY TpyBGamu, konTobuHroebie 6ypoBLie
YyCTaHOBKM,

rubpuaHsie konTBuHroeble BypoBble YCTAHOBKKW, cCHero6onoToxoas!
pasnu4Hoi rpy3onogbLEMHOCTI, BEPXHUE NPUBOALI, CUCTEMBI
aeTomarudeckon nogayu Tpy6, bydepHble nepexogHnkn. Ucnonssys
Hawe obopyaoBaHue, 3aKkasqnk MOXET MakCUManbHO NOBbLICUTH
NPOU3BOANTENBHOCTE HA CBOUX 0OBbEKTaXx.

3a pononHuTenbHoW nHdopMaLneil 0 NPOAYKUUK 1 yenyrax KoMnaHum .
«DopmMocT» obpallaitTecs B «PopMocT Poccusy: N g Py

yn. M. Monsxka, 12A, oduc 11
Ten.:7-495-234-9569 dpakc:7-495-234-9816
Email: foremost@comail.ru Website: www.foremost.ca

Mockea, 109180 - \

beanuHocTy. ¢apMDCT
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Coiled Tubing Units
Pumping Equipment

Offshore Coiled Tubing Equipment
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@ Fracturing Support Equipment
¢

¢ Blowout Preventer Equipment
¢

Injectors

You are welcome to contact us for detailed information or consultation:
26 .Rybalko str..Minsk 220033 Belarus

tel.: +375 17 298-24-17, fax: +375 17 248-30-26"
fidmashsales@nov.com
www.fidmashnov.com
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