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Korpa 3apgymbiBancs npoekt
«Bpemsa konTobuHray, 6610 Cnox-
HO ONpefenuTb, HaCKONLKO OH
oKkaweTca soctpebosanHbiM. Mo |
npowecteun bonee Yem Tpex netr
MOM(HO CKa3arTb, YTO CNPOC Ha cre- |
LManu3npoBanHyto MHHOpMaLMIo
TO/LHO YBENUYMACH.

3a370T nepuop npousowen 6onb-
WO CKAYOK B Pa3BUTUW KONTIO-
OUHroBBIX TexHoMoruit B8 Poccuu.
OteyecTBeHHbIE NPOM3BOAMTENN HA
paBHbIX KOHKYPUPYIOT C 3anafom Ha pbiHke 060pyLoBaHUA W
yenyr., MoABARIOTCA MAEM M TEXHUYECKIME HOBMHKM, COOTBETC-
TBYIOLME CaMbiM BBICOKMM CTAHAAPTaM W [AOCTOWHbIE TOrO,
4Tobbl Npeanarat Ux He TonbKo B Poccum, Ho 1 3a pybexom. B
CBOKO O4Epefib, U MEYHAPOAHbIE KOMNAHWUK HE UTHOPUPYOT
BO3MOMHOCTb NPOABWMMEHUA B HALEM PETUOHE.

06 3TOM KpPacHOPeYMBO CBUAETENLCTBYIOT MTOTW NpoBe-
AeHun 6-i Bcepoccuiickoi KONTIOBUHIOBOW KOH(epeHLuY,
COCTOABLIEHCA B MIUHYBILIEM CeHTADpe B cTonuLe 3anafHoi
Cubupu. TiomeHb MMEeT BCe NPeanoChINKU NPEBPaTUTLCS, Kak
1 XblOCTOH, ee ropof-nobpatum no Apyryio CTOPOHY OKeaHa,
B O[H M3 MUPOBLIX LIEHTPOB KONTIOBMHra.

Ecnn BbI NO KakMM-NUOO MPUYMHAM HE CMOMM NPUHATE
yyacte B KOH(epeHUMH, Bbl MOXETE 03HAKOMUTHCA C
cofepXaHueM 0KN3A0B B 3TOM BbINYCKE XypHana. Xaem
BAaC Ha Cneaywolled TIOMEHCKOW BCTpeYe Cneuwanucros,
3anNaHUpoBaHHOM Ha ceHTAbpL 2006 roga.

B HoBom rogy mbi xatenu 6el NoXenars He CHUIKATL NNaHKY
M ABUraTbCA TaKUMKU e OLICTPLIMKM TeMNaMK, Kak B npe-
AbIAYIWKHE HECKONLKO NeT. ToNbKO TaK MOXHO Npeoponets
KOCHOCTb M KOHCEPBaTH3M, NMPUBHECTU CBEKYIO CTPYIO B
pa3suTie 0fHOI M3 Ba30BbIX COCTABNAIOWMX COBPEMEHHOIM
KU3HWU — HedhTerasoBoro KoMNaeKca.

Yenexoe Bam B BONNOLLEHMM CAMbIX CMENbIX HAUWHAHWA!

e

-~ J Enena X
i VK
/ % cttimes@gin.by

-

[naeHbii pegakTop

Dear readers!

When we were thinking over Coiled Tubing Times project,
it was difficult to guess whether it would be a demanded
one. Now, past over three years it is possible to say that
the demand for special information increased.

During this period there has been a drastic growth
in coiled tubing technologies development in Russia.
Domestic manufacturers hand in hand compete with western
companies on equipment and services market. There arise
ideas and technical novelties, that conform to the highest
standards and are deserving to be offered not only in Russia
but also abroad. In its turn international companies do not
ignore the opportunity for promotion in our region.

The results of the 6-th All-Russian Coiled tubing
conference held in last September in capital of western
Siberia prove this fact. Tymen has all the premises to turn
like Houston, a transpacific sister-city, into one of world
coiled tubing centers.

If you due to any reason did not manage to visit the
conference you can find out the content of the reports in this
magazine issue. We expect you at a next Tymen specialists
meeting, that is planned in September 2006.

Next year we wish you to keep the development tempo
like in previous years. Only in this case we would be able
to overcome stagnation and conservatism, bring new
approaches to the development of one of fundamentals of
modern life — oil and gas industry.

Good luck in your every new adventurous beginning!

Elena Zhuk

o )
Editor-in-Chief 4
{%‘ cttimes@gin.by

Ne4 nekabpb/December 2005 1




COAEPXXAHMUE

3EJIEHbIA CBET

XKAOET OTEYECTBEHHbIX PASPABOTHMKOB HA MEXAYHAPOHOM PbIHKE

A GREEN LIGHT

FOR DOMESTIC DEVELOPERS ON INTERNATIONAL MARKET

TIOMEHb: HALL OTBET ABEPAWHY U XbIOCTOHY

ABERDEEN, HOUSTON,

... TYUMEN

TEXHOJIOTMU W OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

BYPOBbIE MPOMbIBO4YHbBIE XXKUAKOCTU
ANA KONTIOBUHIOBbLIX TEXHOMOMN

DRILLING CIRCULATING FLUIDS
FOR COILED TUBING TECHNOLOGIES

TEXHONOINMA PESKM HKT
NPU NUKBUOALIMW NPUXBATA

C NOMOLLIbIO KONTIOBUHIOBOW YCTAHOBKM

ANA NPOU3BOLACTBA KPC

COILED TUBING CUTTING TECHNOLOGY
FOR THE PURPOSE OF STICKING ELIMINATION

WITH COILED TUBING UNIT
DURING WORKOVER

CO, AND H,S CORROSION IN COILED TUBING

NPEONOXXEHUSA

No TEXHUMYECKOMY OBECMEYHEHUIKO PABOT
C MPUMEHEHWEM KONTIOBEMHIOBOW TEXHWKWN

PROPOSALS

FOR COILED TUBING TECHNOLOGIES

TNABHbIW PEQAKTOP

Enena Myk (cttimes@gin.by)

HAYYHbIH KOHCYIBTAHT

Bnagumup H. Msanosckui,

npoteccop, A.7.H., akagemuk PAEH
CTUNb-PERAKTOP

Hatanua Kpuukas

KOMMbITEPHAA BEPCTKA W AU3AWH

Omutpuii OraHecan

OBNOMHKA

Bukrop lonogaxos

AWPEKTOP N0 MAPKETUHTY W PEKNAME

Axapen Muxeee (info@crkt.ru)

NEPEBOJ

Cepreit Cyxopy4eHko

NOANWUCKA U PACCBINKA

Hnua Topwkosa (magazine@crkt.ru)

HYPHAN NOATOTOBAEH K BbINYCKY
Hexommepueckum naptHepcreom «lleHTp pazsutns
konTioBuHroBkx TexHonorui» (HN «UPKT») npu
COAEﬁCTEHH MHHHCTEDCTBB NPOMBILITEHHOCTHA W
3nepreTuky Poccuiickoi Pepgepatuu

AJPEC PEAAKUMH

117036, r. Mocksa,

yn. Mpodicowanasn, A4.3., KomH.621.
Ten./dakc: (095) 124-85-83

Ten.: (095) 124-63-10

www.crkt.ru

E-mail: info@crkt.ru, cttimes@agin.by
Tupax: 2000 3x3. MNepsbiit 3asog: 1000 ak3.

HMypHan sapeructpuposad Munncrepcreom P®
no fenaMm nevyat, TenepafuoBeliaHmMa n CpeacTa
MaCCOBLIX I{OMM_\,I'HI'iKaU,Hﬁ

PeructpaunoHHsiil Homep MK N2 77-16977

Matepuansl, a8TOpP KOTOPLIX HE YHA3aH, ABNAKTCA
NPOAYKTOM KONNEKTUBHOW paBoTel COTPYAHWUKOB
penakumm.

JypHan pacnpoctpaHseTcs cpegn Hedirerasossix
KOMNaHWA W NPOIMNLHBIX HAYYHBIX WHCTUTYTOB.

Mpwu nepenevatke MaTEpUanos cChIKA Ha MypHan
«Bpema konTiobunra» obasatensHa.

Pepakuus He BCerfa pasfensieT MHEHWe ABTOPOE
crarei.

COBbITUE/EVENT

8

PEKNTAMOJATENH
Foremost

ICoTA

ITE LLC Moscow

M-expo

Schlumberger

SPE

[pynna U]

Wuctutyt Hedirerasosoro busHeca

JKypHan npurnawaer K COTPYAHNYECTBY
pexnaMogareneit M 3auHTepecoBaHHLIX N1L,.

Orneyarano B TMUROrpadum
CO00 «MonunpuHTs,
r. Musck, yn. botanuyeckan, 5a.

3ana3s Ne 2405.

Nuuexsua 02330/0056697 or 29.03.04 1.

Ha o6noxmxe:
Mog nansawmm conruem Kaszaxcrana
(®oto 13 Konnekiyun B. MNyumua)



35

38

43

CONTENTS

OnNbIT PABPABOTKWU U MPUMEHEHUSA
TENECUCTEMbI 3TC-42HHKT 419 KONTIOBMHIOBOIO BYPEHUSA

EXPERIENCE OF DEVELOPMENT

AND USE OF TELEMEI'RY SYSTEIVI STS 42NNKT FOH COILED TUBING DRILLING

I'VIJJ,PABJ'I UYECKUA HAJ],YBHOVI NAKEP COILFLATE -

46

49

52

58
60

PELLIEHWE ANSA CENEKTUBHOW M30NALIX NIACTOB

INFLATABLE PACKER COILFLATE —
FOR COILED TUBING TECHNOLOGIES

BP YCTAHABIWIBAET PEKOPD,

IBDOBOV PEKOP/, B HUAKYKE; TEXHONOIMA NO3BOJIAET
BYPUTb BEOKOBLIE CTBOJ1bl IO 4000 ®YTOB

BP SETS RECORD

SETS CTD WORLD RECORD AT NIAKUK;
TECHNOLOGY MAY ALLOW SIDETRACKS TO 4,000 FEET

HAYKA/SCIENCE

PACYET U OLLEHKA OCHOBHbIX TEXHOJIOTMYECKUX NAPAMETPOB

MNP NPOMBbIBKE NECYAHbLIX MPOBOK HA FTA30BbIX CKBAXWHAX
C NMPUMEHEHUEM KONTIOBMHIOBOW TEXHOJ1OI NN

CALCULATION AND ESTIMATION OF MAIN TECHNOLOGICAL PROPERTIES

WHILE FLUSHING SAND PLUGS OF GAS WELLS WITH COILED TUBING TECHNOLOGY

WMHHOBALUU/NOVELTIES

NUCTOPUSA/HISTORY

LWNAHFOKABEJIbHOE BYPEHUE — KOJITHOBUHIOBASA TEXHOJIOIUA?

IS FLEXODRILLING A COILED TUBING TECHNOLOGY?

DOTOKOHKYPC/PHOTOGRAPHIC COMPETITION

JNEHTA HOBOCTEW/NEWS

6 2 MEXAYHAPO/[HbIE BbICTABKWU M KOHOEPEHLIUW/INTERNATIONAL EXHIBITIONS&CONFERENCES

EDITOR-IN-CHIEF

Elena Zhuk (cttimes@gin.by)

SCIENTIFIC CONSULTANT

Vladimir N. Ivanovsky,

Professor, Doctor of Engineering

Member of the Russian Academy of Natural Sci-
ences (RAEN)

STYLE EDITOR

Natalia Krytskaya

COMPUTER MAKING UP & DESIGN

Dmitry Oganesyan

COVER

Victor Golovanov

MARKETING AND ADVERTISING DIRECTOR
Andrey Mikheyev (info@crkt.ru)
TRANSLATION

Sergei Sukhoruchenko

SUBSCRIPTION & DISTRIBUTION

Julia Gorshkova (magazine@crkt.ru)
MAGAZINE HAS BEEN PREPARED

FOR PUBLICATION BY:

Nonprofit Partnership “Coiled Tubing Technolo-
gies Development Center” (CRKT) with assistance
of the Ministry of Industry and Energy of the
Russian Federation

ADRESS OF EDITORIAL OFFICE

3, Profsoyuznaya str., suite 621, Moscow,

Russia, 117036

Phone/Fax: (7095) 124 85 83

Phone: (7065) 124 63 10

www.crkt.ou

E-mail; info@crkt.ru;cttimes@gin.by

Edition: 2000 copies. The first party: 1000 copies

The Magazine is registered by the Ministry of Press,
TV and Broadcasting, Mass Communication of the
Russian Federation

Registration number I[TH N2 77-16977

The materials, the author of which is not speci-
fied, are the product of the collective work of the
employees of the Editorial Staff.

The magazine is distributed in oil&gas companies
and profile scientific institutions.

When reprinting the materials the reference to the
magazine “Coiled Tubing Times" is obligatory.
The Editorial Staff not always shares opinion of
the articles’ writers.

The Magazine offers a cooperation to advertisers
and persons concerned.

ADVERTISERS

FID Group

Foremost

ICoTA

Institute of petroleum & gas business
ITE Group Plc

M-expo

Schlumberger

SPE

On the cover:
A hot day in Kazakhstan
(Photo from V. Gushchin’s collection)




COBbITUE/EVENT

3EJIEHbIA CBET

XAOET OTEHECTBEHHbLIX PASPABOTHUKOB HA MEXAYHAPOAHOM PbIHKE

A GREEN LIGHT

FOR DOMESTIC DEVELOPERS ON INTERNATIONAL MARKET

MWHyBLWE OCEHbIO CNOBO «KONTID- ~ =
6UHr» npo3sy4ano Ha seck Aman. 0
TexHonoruax, ncnons3ywouwmnx bAT, mor
YCNbIWaTL KamAblil KUTENb NonyocT-
POBa, BKNOYMBLIMIA TENEBU3OP B OAMH
U3 fHEel NPOBEAEHNUA MeXAYHAPOAHO! ©
BbicTaBKku «HedTb ¥ ras. TonnueHO-
3HepreTMyeckuit komnnekc» (20-23
ceHTAbpa, r. TiomeHb). TpaHcnaumua
senacb co cteHga lpynnel ®UJ 8 na-
BUNbOHE TIOMEHCKON MeMyHapojHOM
APMapKM.

[ocewasn BbICTaBKY B TpeTuit pas,
Mbl NOCTapanuch NOHATb, HAaCKONLKO
AaneKo NpoABUHYAKNCH 3anagHocubup-
CKME NPOMBIWAEHHUKM U NPeanpUATUS
Apyrux peruoHoB Poccum B 0CBOEHUU
HOBUHOK TEXHUKW M TEXHONOTUW KON-
TiobuHra,

MoMUMO TPaaULUMOHHON LeMOHCTPaL MU NPOAYKUWNM U yCayT
fpynna @[ BbicTynuna B KayecTse reHepanbHOro CNoHCoOpa
(coBmectHo ¢ komnaHuei Schlumberger B kauectee ogu-
unanbHoro cnoxcopa) 6-i Bcepoccuiickoil KonTio6uHroBon
koHtepeHuun. KoHtepeHuus npowna 21 ceHTAOPA B KOH-
tdepeHuy-3ane otens «TwomeHby. ([lodpobHee — yumaime
mamepuan Ha c. 11).

Hawe BHumanue npuenerna komnanus 3A0 «HMM CubrexHo-
LeHTp», NO3ULMOHKPYIoWas cebs Kak kpynHeiwero B Poccuu
pa3paboTunka HeTerazonpomsICIOBOIO MPOTUBOBLIGPOCOBOTO
obopynoeanna. Ha cteHae Ham nokasanu dotorpaduu nnawey-
Horo npeseHTopa [NMK-80-35 c ycnosHbiM npoxonom 80 MM Ha
paboyee nasnexue 35 MMa, cospaHHoro ans paboTel € KOATIO-
6uHrosbimMu ycraHoekamu OAO «CyprytHediterasy. B HacToawmi
MOMEHT NPOBOJATCA UCMBITAHMA B MONEBBIX YCNOBUAX, U YHE
yepes Nonrofa NNaHUupyeTcs Hayatb paboTel Ha CKBaMMHe,
3TOT NPeBeHTOp NOJOMAET K UMMOPTHLIM YCTAHOBKAM, KOTOPLIE
KOMMNaHWA UCMONb3YeT B GONLWOM KONUYECTBE.

Last autumn the
word “coiled tubing”
sounded throughout
Yamal. Every dweller
that turned on the
television in one of
the days during the
exhibition “0il and
. Gas. Fuel and Energy
complex” (20-23 of
September, Tyumen)
could hear about
coiled tubing tech-
nologies. It has been
transmitted from FID
Group booth in the
hall of Tyumen Inter-
national Fair.

Visiting the exhibi-
tion for the third time we tried to understand how deeply west-
ern-Siberian manufacturers and enterprises of other regions of
Russia commercialized
new developments of e
machinery and coiled
tubing technologies.

Besides traditional « g
show of products and
services, FID Group ap-
peared as a general |
sponsor (along with
Schlumberger as an of-
ficial sponsor) of 6-th
All-Russian coiled tub-
ing conference. The con-
ference took place on |
21 of September in con- |
ference hall of hotel
Tyumen. (See
page 11 for fur-
ther details.)  npaweunsiii npeseHTop

Company nnn-8o-35 npoussoacrea
NPP Sibtech- 3A0 “HNN CubrexHoyentp”
nocenter, that ypp siptechnocenter ram-type

positionsitself plowout preventor PPK-80-35
as the great-

est developer
of oilfield blowout preventing equipment has drawn
our attention. On the booth they showed us pictures
of ram-type blowout preventer PPK-80-35 with nom-
inal bore of 80 mm and working pressure of 35 mPa,
o designed for coiled tubing units of Surgutneftegaz.
& At this time they conduct field testing, and in half
of the year they plan to start well operations. This
blowout preventer would suit foreign units that are
used by the company in quantity.

VNIIBT-Burovoi Instrument is a leading Russian
enterprise in development and manufacturing of

o
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000 «BHUWUBT — Bypo-
BOW WHCTPYMEHT» ABNACTCA | e
BeAyWnUM npeanpuatuem o
Poccun no paspaboTke
W3rOTOBNEHWID BUHTOBBLIX
3aboiiHblXx gBUTATENEH,
Typ606YpPOB W pasznuyHoro
obopynosaHus ans Gypexus
1 peMoHTa CKBawMH. MoTpe-
BuTenaM npeanarawnTca u
BUHTOBblE 3360WHbIE ABU-
ratenu, paspaboTaHHble C
y4yeToM ocobeHHoCTel IKC-
nayatauunu KonTiobuHra.

0AO «Bonrabypmawsy
— Camblil KPYNHbLIA Npo-
M3BOAUTENL COBPEMEHHOTO
HedTerasonpoMbICNOBOro
W rOpHOpYAHOro Gyposoro [
uHcTpymeHta B8 Poccun.
Komnanua npeanaraet 6o-
nee 350 Tunopasmepos fo-
NOT ANA pasNUyHbIX BUAOB
BypeHus. O KOHKypeHTOC-
nocoBHOCTU NPOAYKLUMK Ha
MWPOBOM pblHKE TOBOPMUT
TOT (hakKT, uTo Gonee yer-
BEpPTU rofoBoro obsvema
npou3soacTea 6yposoro
WHCTPYMEHTA YXOAUT B BavmHee u fanbHee 3apybexsbe.
KoMmnaHus roToBa npucTynuTb K NpOU3BOACTBY anMasHbIX

[ONOT ANA KONTIOOMHIOBbIX TEXHONOMUIA N0 CneuuanbHbiM
3aka3am. «lpu HanUuYUM cneunanbHOro 3akasa Mbl roTOBbI
W3rOTOBUTB», — OTBEYANU HAM Ha BONPOC O BO3MOMHOCTU
Npou3BOACTBA KoNTIOBUHIOBOro 060PYAOBAHUA 1 HA CTEHAAX
HeKoTOpbIX Apyrux komnanui. Cpean Hux 000 HN® «Makep»,
Ha3BaHMe KOTOPOro roBopuT camo 3a ceba, U KoMnaHua
000 HNN «BYPUHTEX», 3anumatowasca pazpaboTkon u
npou3BoACcTBOM BypoBbIX A0NOT, TPY6ONOBOK, KOMNNEKTOB
MHCTPYMEHTA NA 3ape3ku BOKOBLIX CTBONOB.

B npoeKTMpoBaHUU W BHEAPEHUM HOBbIX TEXHONOTUA U
obopypoBaHua ana HedTeras’oBon OTPACNM aKTUBHO y4acT-
BYIOT HayuHble WHCTUTYTHI peruoHa. B razopobeisaiowei
oTpacnu nugepckue nosuuyuu 3aHumaer 000 «TiomesHWUN-
runporas». N3 nATMAECATM IKCNOHATOB BLICTABKM TPUALATS
— pa3pabotku aToro ropa, HosuHKK. «TiomesHUWrunporas»
— He NPOCTO Hay4YHO-UCCNeA0BaTeNbCKan opradu3aums. Mo
EeNaHuio 3aKa3YMKa B OAHMX PYKaxX HaXOANTCA W asTOPCKOE
CONPOBOMEHUE KAKAOr0 HOBOTO NPOEKTA, U NDCASAYOULNMA
cepeuc caaHHbix o6vekTos. Cpean NpoeKToB 3TOTO rOAa

. downhole motors, turbo-drills and other
equipment for well drilling and servic-
ing. The customers are offered downhole
motors, developed in accordance with
coiled tubing use peculiarities.

Volgaburmash is the biggest and most
state-of-the-art manufacturer of coiled
tubing equipment of oil and gas field
and mining equipment in Russia. The
company offers over 350 standard sizes
of bits for different kinds of drilling.
About competitiveness of the goods on
the world market says the fact that over
25% of the annual production volume of
drilling tools is supplied overseas. The
company is ready to start manufacturing
of diamond bits for coiled tubing tech-
nologies according to special requests.
“Should there be any orders we are ready
to satisfy them”, — this was a reply to our
question whether they could manufac-
ture coiled tubing equipment and this was
the reply at booths of other companies.
Among them there is company Packer,
the name of the company tells it itself,
| BURINTECH, that is involved in develop-
. ment and manufacturing of drilling bits,
fishing spears, tool sets for side holes
kickoff.

Scientific institutions of the region take active part in design-
ing and implementation of new technologies and equipment for
oil and gas industry. TyumenNIIgiprogaz holds leading positions
in gas producing industry. From 50 exhibits thirty are develop-
ments of the year. TyumenNIIgiprogaz — is not just a research
company. In accordance with customer wish one hand holds
author accompaniment of each project and following servicing
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— NOATOTOBKA AOPa3paboTKM CEHOMAHCKOI 3anexu
MefBexbero MECTOPOMAEHWA, OCBOBHUE HOBOIO TEX-
HONOrMYyecKoro 060pyAOBaAHMA HA MPOMBICAAX AYUMOB-
CKUX 3anexen, Co3aHue TPEXMEPHbLIX Fe0N0rNYECKUX
u ruapoanHaMmuuyeckux mogenei Ypenrockoro HTKM n
MHoroe gpyroe. A pa3paboTaHHbIi B MHCTUTYTE NPUH-
UMNWANnbHO HOBBIA Mano3aTpaTHbIl METOL OYUCTKM
BO/b! OT BPeAHbIX NPUMECei — 3NeKTPOKoarynauus,
peanu3oBaHHLIA B cepuu cTanunii «Boponagy, yxe ¥
Hawen npumeHeHue B ycnoeusax KpaiHero Cesepa.

PazpaboTkamu MHCTUTYTA UHTEPECYETCA HE TONbKO
«lasnpomy». Begywuit nHxxeHep nabopatopuu TeXHONO- Faat
ruv BypeHus ckeawuH PomaH [pecsKo pacckaszan Ham
0 TOM, Y4TO MOAPA3AENEHUA UHCTUTYTA paboTatoT Hag
obocHoBaHuem npoekta «KonTioBUHM» Ana KOMNaHUKU
«Xannubypton». Hapaay co «lWniombepxe» «Xannu-
OypToH» gobunca, noxanyi, HanbonblWKUX YyCNexos B
COTPYAHUYECTBE C KOMNaHUAMM 3anagHoi Cubupu.

Psap KoMnaHuWit peruoHa, yxe UMeioWmux onbiT paboTsl
C KONTIOOWHIOM, AEpHaT KypC Ha CamoCToATENbHOE
pa3BUTWe, NPeAN0oYUTaOT He NONb30BaThCA YCAyramu
noApAAYUKOB.

Ha ctenpe 000 «Ambyprrasgobeiuax», kotopoe ¢ 2000 roga
akcnayatupyeT yctaHoBku M10 npoussoactea rpynnsl @],
HaM paccKasanu, YTo B MPOWNOM roAy B CBA3M C pacwu-
pexuem poHTa paboTt ¢ KONTIOOUHIOM OQHO W3 AOYEPHUX
npeanpuaTuii «faznpoma» pewmnno NpUBeYL K BEINONHEHUIO
0TAeNbHbIX ONepaumnii 3apybexHyo Komnanu. OnbIT Nokasan
He 04eHb BbICOKYI0 3deKTUBHOCTE Takoro noaxoga. Cnuw-
KoM BoNbwoi 06beM CMEMHbIX U NOAFOTOBUTENbHBIX paboT
NPUXOAUNOCH NPU 3TOM fAenats aobbiBaloulei KoMnaHuu
CBOWMW cUnamu. M 3To Npu OTHOCUTENBHO BbICOKOW CTOW-
MOCTW NPeAoCTaBNAEMOro cepsuca. «Takue onepauun Mol 1
CaMu MOMEM BbINONHATLY, — CAENANW BbIBOA CNELUANNCTHI
KomMnaHWuu. TpYAHO CKa3aTk, ABNAETCA MU pelleHne Bonpoca
pe3ynbTaToM «6oNbWoN NOAUTUKKUY» «[a3npoma» UK NPOCTo
— «cnuwKom goporox, Ho B ATl npusHanu GecnepcnekTue-
HOCTb TaKoro NOAX0Aa U B AaNbHEHWEM NAaHUPYIOT BECTH
paboTel CBOMMU CHUAAMMU.

ConnpHaa Hay4Has
6a3za oTeyeCcTBEHHbIX
npeanpUATUIA NO3BONS-
eT MHOTMM CAenatb war
B CTOPOHY KonTBuHro-
BbIX TEXHONOTWiA. Hapo
AYMaTh, YTO C POCTOM
KONWUYEeCTBa KOMMaHWM,
BHEAPAKWWMX HOBbLIE
TEXHONOTUKU, CAPOC HA
HafeXxHoe W [oCTynHoe
no LeHe OTe4YeCcTBEH-
Hoe o6opypoBaHue yee-
anuutca. Bospocwuin ¢
TeXHU4YeCcKUMn ypoBeHb
npeacTaBneHHblx 06-
pPa3lLoB, OTMEYEeHHbIH B8
MOCETUBIIMM BLICTABKY S5 ibe
3Kc-rybepHatopom 06-
nactu ([naeoi AgmMuHuc-
Tpauuu npesuaenta P@)
Cepreem CoBAHUHBIM,
— APKOEe CBUAETENLCTEBO
KOHKYpEHTOCMOCOBHOCTH
NPOAYKLUUM POCCUIACKUX
npou3BOAUTENEN Ha OTe-
YeCTBEHHOM W MUPOBOM
pbIHKE.

of the project. Among projects of the year are: further prepara-
tion of development of Senomanski deposit of Medvezhy field,
commercialization of new technological equipment on fields of
Achimovski deposits, creation of 3-d geological and hydrodynamic
models of Urengoi NGKM and many others. A completely new low
cost method, developed in the institution, that cleans water from
poisons — electrocoagulation, that implemented in product range
“Vodopad”, has already been applied in the North. The institution
developments are interesting not only for Gazprom. The senior
engineer of well drilling technology laboratory, Roman Gresko told
us that two institution departments are working on substantiation
of “Coiled Tubing” project for Halliburton. A hand in hand with
Schlumberger Halliburton achieved perhaps greater success in
cooperation with companies of Western Siberia.

A number of region companies, that already possess coiled
tubing experience are aimed at independent development
and prefer not to use contractor services.

On the booth of Yamburggazdobycha, a company that from
2000 has been operating CTUs M10 of FID production, we were
told that in last year due to coiled tubing oper-
ation range diversification one of the Gazprom
i branches decided to attract foreign company
for separate services. Experience showed that
' the approach is not of high efficiency. A great
volume of adjacent and preparatory activities
the operation company had to do itself at a rel-
atively high cost of the provided servicing. The
company specialists came to a conclusion - “we
could perform such activities on our own"”. It
is difficult to say if the decision is a result of
Gazprom policy or simpler — “too expensive”,
but YGT already acknowledged that this is an
unpromising variant and in future they plan to
conduct servicing on their own.

The considerable scientific database of
domestic enterprises allows many companies
to step forward to coiled tubing technolo-
gies. Very likely that with growing number of
companies implementing new technologies,
a demand for reliable and available domestic
| equipment will increase. Sergei Sobyanin, ex-
B governor of Region (Head of Russian Federation
President administration), who visited the ex-
hibition, admitted an increased technical level
4| of the represented samples — a vivid evidence
i of competitiveness of Russian manufacturers
il on domestic and world markets.

e
o
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To, ymo Hegpmb u 2a3 6ydym He sce2da, Yenosevecmso ywe
0asHo NoHANO.

[lo OaHHbIM, ONYBNUKOBAHHBIM 8 eXe200HOM G0KNade KOMNAHUL
British Petroleum «3Hepaus mupa — 2005», Hegpmu y Poccuu
ocmanocs Ha 21 200. Y dpyaux cmpaH, no npozHosam BP, — euye
metblue. Hegpmarbie saniacs! CLUIA mozym uccakHyms Yepes 11,1 200a,
Hopeeauu — vepes 8,2, Benukobpumaruu — yepe3 6 aem. MHozue
3KCnepms! U npedcmasument HegmsaHbIX KOMNAHUl He CKAOHHBI
dpamamu3uposams cumyayuto. Bmecme ¢ mem Bonpoc o mMom, Kax
0mOooBUHYMb NPUBLMEHUE YepmBl, 3a KOMOPOLU HAacMyNUM ocmpbIL
HeghmsaHol 20100, akmyansHOCMU He mepsem.

Hawe ecnu nem yepes mpuouame Heghmes 8 MUPE HE 3QHOHYLIMCS, 8
006bI4y NpudemCcs BoBEKAMb MECOPOXOeHUS, pazpabomxa Komo-
PbIX HbIHE HepeHmabensHa. Yie ce200HA hOHO CHBAKUH 8 MONAUBHOL
Kopmunuye Poccuu 3anadroli Cubupu 8 nodasnsiouiem 6onsLLHCMBe
COCMOUIM U3 NPOCMAUBAIOWLX CHBXUH U CKBAXUH Ha 3a8epluatolueti
cmaduu dobbiyu, Kak Halimu Bbix00 U3 cO30aBUWE20CA NONOMKEHUS,
obeywdanu 21 cenmabps Ha 6-U Beepoccuiickol konmiobur2osol
KoH@peperyuu. Meponpusmue npowwno 8 TiomeHu 8 KoHepeHy-3ane
OOHOUMEHHO20 0MeAs NpU NOJIHOM 3018 Y4aCIMHUKOB, HePaBHOOYLUHbIX
K cyobbe nepedossix mexHon02uLl nosbILUeHUs Heghmeomaayu.

Schiumberger

OdhuumanbHBI CNOHCOP

bl

V TPYIIIIA ®HJ

leHepanbHbIA CNOHCOP

TIOMEHDb:
HALL OTBET ABEPOAUHY U XbIOCTOHY

Elena Zhuk

| ABERDEEN,

Mankind already understood that oil and gas will not last
forever.

According to data published in the British Petroleum annual
report “World Energy— 2005", Russia has oil for 21 years. Other
countries, in accordance with BP forecast have even less. USA oil
deposits could be depleted in 11.1 years, Norway — in 8.2 years,
Great Britain — in 6 years. Many experts and representatives of
oil companies are bound not to dramatize the situation. At the
same time an issue on how to prolong the deadline approach,
behind that is an oil starvation, is still vital for today.

Even in thirty years there would still be oil in the world, they
have to develop fields that are considered to be uneconomic.
Today, the well stock in fuel breadwinner of Russia — Western
Siberia in overwhelming majority consists from temporarily
shut-in wells and wells on later stages of development. Ways
how to find way out from the situation were discussed on 21-st
of September on the 6-th All-Russian coiled tubing conference.
The event took place in Tyumen in conference hall of the hotel
with the same name at full house of participants who care about
prospective technologies of oil recovery intensification.

X

Mpu nomepmxe' Npaeurenscrea
TiomeHcKoi obnactu

WHpopMaumuoHHan nogaepxKa

EneHa Xyk

HOUSTON, ... TYUMEN
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Cepreit Npo3opos,

Avpektop [lenaprameHTa
HEQPONONL30BAHMA M IHONOTUK
TiomeHckou ofnacTu

Sergei Prozorov,

Director of Subsurface
Management and Ecology
Department of Tyumen Region

Kak otmetun npepcraButens
lpasutenscTBa TiOMeHCKOW
obnactu — [lupektop [lenap- |
TameHTa HefponoNbL30BaHUA W
skonorun Ceprei Mpo3zopos,
obpalwanck ¢ NPUBETCTBEHHbIM
CNOBOM K y4acTHMKaM KOH(EepeHUuu, BONPOCH NepcnexkTus u
BO3MOHOCTEH NPMMEHEHNS KONTIoBWHIa paccMaTpuBaloTcs B
TioMeHu B TpeTuit pas He cnydaiHo. «KonTiobuHroroe Hanpas-
neHue — ofHo U3 Haubonee JUHAMWYHO Pa3BUBAIOWMXCA B
HedTerasoBom Komnnekce. 3a nocnefHue 5 neT KONMYecTeo
YCTaHOBOK C HerpepsiBHoi Tpy6oi 8 Poccuu ysenuyunoch B
psa pasa. [lpudem Ha 3anapHylo Cubupb NPUXOAUTCA NPaKTU-
YECKM NONOBMHA 3TOM TEXHUKM, PEMOHTUPYIOLLEH CKBAXKMHBI
Ha MeCTOPOAEHMAX Pa3NUYHbIX KOMNAHWIA, Cpeau KOTOPhIX
nupepbl TIK 0AO “CypryrHedireras” u OAO “Tasnpom”, — ckasan
npepcrasutens lMpasurtenscrea.

Cpeau yyacTHWKOB KOHepeHLnu, opraHn3oaHHoi LleH-
TPOM pa3euTus KoNToBUHroseix TexHonoruit (r. Mockea),
B npepcTaguTen HedTAHbLIX U ra3osbix kKomnauuin 0AO
«lasnpom», OAO «CyprytHedTeras», 0AO HK «PocHedTb»,
CN «Bvetcoenetpoy, lpynna ®WN[, 0AO «Ypantpybmawy, 3A0
«HuxHerapToeckuit KPC», 000 «Bapberan-PemoHT», a Takme
3apy6emHeix — Schlumberger, Halliburton, Weatherford, MI-
Swaco, NewcoWellServicelLC, AirLiquide.

B ocHoBy noKnanos npeactasuteneil 3apybexHbIx CepBUCHbIX
KOMNaHuit nerno nofpobHoe onucaHue TeXHUYeCcKx HOBUHOK.
3a rogbl paboTbl Ha poccuickom peiHke B «llnombepxe» u
«XannubepToHe» XOpowWo NoHANK Npobnembl ero y4acTHUKOB,
CBA3aHHbIE C OTCTaBaHWeM B 06NAaCTW BLICOKMX TEXHONOTUA.
MpumeHenue high tech Ha npakTuke — 3TOMy MOXHO nubo
VYMTBCA, BKNAAbIBAA CPeCTBA W 3aTpayusas Bpems Ha obyue-
Hue, NMBO, MPU OTCYTCTBMM BPEMEHU W [leHer Ha pa3paboTky,
MOKyNaTb HOBblE TEXHONOTUM U TEXHWKY... 3a ewe Bonbliue
AEHbIH.

0 cucTemax HagyBHLIX NaKkepos paccKasan TexHU4YecKui
meHegxep no yonyram FTHKT komnanuu «llniombepe» Crioapt
BunbcoH. Takue nakepsl ucnons3yiwt B Kaszaxcrane, Erunte,
Nusuu u page apyrux ctpaH. OCHOBHbIM NPEUMYLECTBOM Ha-
BYBHbIX NAaKEPOB ABNAETCA BO3MOMXHOCTL MPOX0/a Yepes yyacT-
KW C OorpaHuyeHHbiM guametpom unu yepes HKT, nocne vero
nakep Hagyeaetca Ha 6onblKUin fuameTp, TEM camblM CO3AaBas
NONHYI0 U30NALUMI0 OTAENbHbIX 30H. TakuM 0Bpa3om, ceMeACTBO
HaayeHbix nakepoe CoilFLATE, cnyckaembix yepes HKT, pewaert
npobnemy U30NALKUK 30H B CNIOMKHbBIX CKBAXKWHHbIX YCNOBUAX, B
YaCTHOCTM NPK BLICOKKUX TEMMEpPATypax W [aBNeHnAx, a Takme
NpY NOBbLIWEHHOW arpeccMBHOCTU cpeasbl. «B cpegHem cTo-
MMOCTb OAHOW Onepauuu no ulonauuMu cocraenaet ot 20 fo
50 TbicAY gonnapos», — oTeeTun CTioapT BunbcoH Ha Bonpoc
13 3an2a 06 IKOHOMMUKeE npoLecca.

TonbKo Ha4ymHawTca B XaHTbl-MaHCUIACKOM aBTOHOMHOM OK-
pyre paboTbl No agpecHoMy ruapopaspeiBy NNacTa, 0 KOTOPbIX
pacckasan TexXHUYecKuit cneymanucT no rufpopaspbiBy KoMna-
Huu «Xannubepron» borgan Craciok. buin npogemoHcTpUpoBaH
PAA NPEMMYLLECTB 3TOTO METOAA NO CPABHEHWIO C TPAANLMOH-
HbIM rMapopa3pbiBoM nnacta. B npouecce [P, nposogumoro
KoMnaHWei no Tak Ha3eiBaemoi TexHonoruu CobraMax, 3a
0OWH peiic BeinonHsetca nepdopauusa u NP, nponnaxToBas

As stated representative of Tyumen Region Government
— Director of Subsurface Management and Ecology Depart-
ment — Sergei Prozorov, addressing with welcoming speech
to conference participants, the issues of prospectives and op-
portunities of coiled tubing use are nonrandom considered in
Tyumen for the third time. “Coiled tubing — is one of the most
dynamic developing trends in oil and gas industry. During five
last years the number of CT units in Russia doubled. Western
Syberia possesses almost half of the units, that service wells
of different companies, among them are leaders of fuel and
energy system — Surgutneftegaz, Gazprom”, — stated the
Government chairman.

Among participants of the conference, that has been or-
ganized by Coiled Tubing Technologies Development Center
(Moscow) there were representatives of oil and gas companies
Gazprom, Surgutneftegaz, Rosneft, Vjetsovpetro, FID Group,
Uraltrubmash, Nizhnevartovsky KRS, Varyegan-Remont, as well
as foreing companies — Schlumberger, Halliburton, Weather-
ford, MI-Swaco, NewcoWellServiceLLC, AirLiquide.

As a basis for reports of representative of foreign servicing
companies detailed technical description of new technical
products was used. During the years of operation on Russian
market Schlumberger and Halliburton have clearly understood
problems of its participants, that are connected with high
technology gap. The practical high tech application could be
studied, investing money and time in study, or, should there
be no time and money for development purchase technologies
and equipment... for more money.

r

Crioapt BunbcoH,

TEXHWYECKUIA MEHEED No
yenyram THKT «lWnombepmes
Stuart Wilson,

Well Services GeoMarket Technical

Engineer — Coiled Tubing Services,
Schlumberger Well Services

Stuart Wilson, Schlumberger
technical engineer for coiled
tubing services told us about
inflatable packer systems. Such
packers have been employed in
Kazakhstan, Egypt, Libya and a number of other countries.
The main advantage of inflatable packers is an opportunity
to pass restrictions or pass through tubing string, afterwards
the packer is being inflated, making full isolation of separate
zones. So, the line of inflatable packers CoilFLATE, run through
tubing string solves an issue how to isolate zones at difficult
well conditions, in particular high pressures and temperatures,
as well as hostile environment. “The cost of one isolation job

borpaHx Craciok,

TEXHUYECKHIA cneyuanucrt no
ruApopazpeiBy «XannubepToH»
Bogdan Stasyuk,

technical professional
(Frac/Acid), Halliburton

on average amounts 20-50 thou- §
sand US dollars”, — told Stuart
Wilson as a reply to a question
about the process economy.

In Khanty-Mansiisky autono-
mous region there has just
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HabWBKa BapbUPYETCA C LENbIO NOMYYEHWA OTKNOHEHUA NOTOKA
M MaKCMManbHOW NPoBOAMMOCTM, NPOM3BOAMTCA 06paboTKa
BCEX NPOAYKTUBHBIX UHTepeanos. OuncTka o6cafHoit KONOHHBI
ABNAETCA COCTABHOM YacTbio npovecca. TexHoNorua no3sonser
NPOBOAUTH 3aKaHYMBaHKe BONbLIMHCTBA CKBAXMH 33 OAUH A€Hb,
4TO B HECKONIbKO pa3 BbICTpee N0 CPAaBHEHMIO C NPOBEIGHUEM
onepauuii o TPaANLMOHHOH TEXHONOTHK,

Bapum Ocapuyk,

uHxeHep-textonor CYMHM u KPC
. OAO «CypryTtHedTeras»

Vadim Osadchuk,

mechanical engineer, SUPNP&KRS
of Surgutneftegaz

Moppo6Ho pacckaszanu o
NpUMEHeHUn KonTiobuHra B
komnaHuu npepcrasutenn 0AD
«CyprytHedreras». WHxeHep-
TexHonor CYMHN u KPC Bagum
Ocapuyk nopsen utoru Bonee
YeM [LleCATUNETHEro nepuoaa
WCNONb30BaHWA YCTAHOBOK C
HENpepkIBHOM TPYB O, YMCNIO KOTOPBIX HA CErOAHAWHUI AeHb [0~
cTvrno YetblpHaguark. Konuyectso peMOHTOB K KOHLLY MPOLWAOro
roaa coctaBuno 1948, a c Havana akcnayarauum npubnumaerca
« 10000, noateepxpan penyraunto «CyprytHedTerasa» Kak
POCCUIACKOro NUAEpa B UCMONb30BaHUM KoNTIoBKHra. MNepeyeHs
onepauui, HayaslnCb C NPOMBIBOK MMAPATHO-NAPadUHOBbIX
npobok bonee fecaTH neT Hasag, 3HAYUTENLHO PaclIMpPUNCA.
BeinonHsaoTCA NpoMbiBKK 33605 ot nponnauTa nocne P, rng-
poneckocTpyitHas nepdopauna HKT, BbipasHueanure npoduns
NPUEMUCTOCTM HarHeTaTeNbHbIX CKBAMUH, MCCNEL0BAHUA rOpK-
30HTaNbHBIX CKBAXMWH W BOKOBbIX CTBO/IOB, ONPECCOBKA 3KCTINY-
dTalMOHHBIX KONOHH C UCNOMb30BaHUEM HAfYBHbIX 3NEMEHTOB
Manoro MaMeTpa, NocafKa KnanaHa-oTcekarens K knanady
laibepcoHa, peska asapuitHoit rubkoit HKT, ciyck u nocaaka
nakepa [abepcoHa u pag apyrux onepawuii.

HecmoTpa Ha paclmperne HOMEHKNATYPLI ONepaLmi, B Lenom
nabnioaaetca cokpawenue pabot no KPC ¢ konTio6uHrom, 4to
CBMETENLCTBYET O BbICOKOW 3h(EKTUBHOCTU TEXHONOTUA.
CxsauHy oTpeMOHTHpOBanU — paboTy BLINOAHUAM, U NOTPED-
HOCTYU B fanbHeilllem peMoHTe HeT. Pacxop Tpybbl cocTasnser
g cpegHem aga OyHTa B rog Ha ofiHy Gpuraay.

B 70 e BpemA reonornyeckue ocobeHHOCTU MECTOPOKAEHUIA
3anagHoil Cubupu 0BYCNOBUAW MHTEPEC K KONTIOOMHIOBOMY
Bypeuuio. OgHUM U3 nogpasgeneHuili KoMnaHiuu npuobpeteHa
COOTBETCTRYIOWAA YCTaHOBKa 3apybexHoro npoussodctea. Onbit
3KCNAyaTauuu noka Hebonbwoil, pabotsl npogomkaioTes. (0 mom,
YeM KOHYLICA 3KCNepUMEHM, Mbl NOCMAPAEMCA Y3HAMb U PacCKa-
3ams YUMamenam 8 nocnedyrouux BINYCKax MypHana. — Ped.)

Wrxerep no oxpaHe Tpyaa u TexHuke 6ezonacHoctu CYMHN
u KPCOAO «CyprytHederas» iIMUTpUit MULLEHKO NO3HAKOMUA
npucyTcTByiolMX ¢ TexHonoruei pesku HKT npu nukeuaaumm
NPUXBATOB C NOMOLbLID KONTIOWHIOBOW ycTaHoBkK. Mpume-
HEHWE 3700 METOAA Ha NPaKTUKe NOKA3ano, YTo OH ABAAETCA
NepcneKTUBHLIM U NPU NUKBUAALMU NPUXBATOB B BypeHun u
TpaguunonHom KPC. B ganbHeiwem nnaHupyeTcs nposBectu
3KCnepumeHTanbHole pabotsl no peske BypunbHoit CbT. Ume-
IOTCA 3aKasbl Ha TaKWe PEMOHTHI, HO CYULECTBYET CNOMKHOCTb B
nopbope TpyboOpe3KK, CBA3AHHAA C MOBLIWEHHO! TONUWWHOM
CTeHKM TpYE BYPUNBHON KONOHHBI.

[oporoeusHa cneyunanumpoeaHHoro 06opynoBaHus ABNAET-
€8 OfiHUM U3 DAKTOPOB, CAEPHKMUBAIOUMX PA3BUTUE KONTIOBUKTO-
8bIX TEXHONOT WA, B TOM Yncne U byperus, 8 Poccuu. O nonsiTke
CO3A3HNUA OoTe4ecTBeHHOU 3aboiHON Tenecuctemsl ¢ Becnpo-
S0/1HLIM KaHaNoM CBA3W [NA YNPABNEHUA NPOLECCOM BypeHns

been started address hydraulic fracturing, about this job told
us Bogdan Stasyuk, a technical professional (Frac/Acid) of
Halliburton. They showed a number of advantages of this ap-
proach over conventional hydraulic fracturing. During fractur-
ing conducted by the company in accordance with CobraMax
technology, in one trip they do perforation and fracturing jobs,
proppant stuffing varies in order to get baffling and maximum
conductivity, they treat all producing intervals. The casing
cleaning is an integral part of the job. Technology allows to
complete of majority of the wells in one day, that in several
times faster over conventional technology.

Representatives of Surgutneftegaz told us in detail about
coiled tubing application. Mechanical engineer of SUPNP and
KRS Vadim Osadchuk summarized over 10 year period of
coiled tubing application, the number of units now is 14. The
number of servicing jobs by the end of last year totaled 1948,
and from the date of operation beginning it approaches 10000,
confirming Surgutneftegaz as a leader in coiled tubing use.
The range of jobs, started from hydrate and paraffin blocks
flushing ten years ago is significantly wider today. Now they
flush wells from proppant that remains after fracturing jobs,
perform hydraulic-sand perforation of tubing strings, profile
leveling of intake capacity of injection wells, horizontal and
inclined holes logging, conduct hydrostatic tests of produc-
tion strings with application of small 0.D. inflatable elements,
shutoff installation to the Gaiberson valve, cutting of tubing
wrecking, running in and installation of Gaiberson packer and
a number of other activities.

Despite the widening of the job range, in general there is
a trend for CT servicing jobs number reduction, that proves
high technology efficiency. A well is serviced, and there is no
further need to service it. On average tubing consumation is
two spools per one crew annually.

At the same time, technological pecularities of Western Sybe-
ria fields stipulated for interest towards coiled tubing drilling.
One of the company divisions has purchased a foreign unit.
The have not enough experience yet, and still working with
it. (We would try to find out about the experiment and inform
our readers. — The editors. )

Health-and-safety engineer of SUPNP and KRS of Surgut-
neftegaz Dmitry Mishchenko introduced the present people
a technology of tubing string cutting for the purpose of stick-
ing elimination in drilling and conventional servicing. Further
they plan to conduct a trial of cutting drilling jointed pipe.
There are orders for such activities, but there are difficulties
in choosing tubing cutter, due to increased wall thickness of
drilling string.

The high cost of the purpose-built equipment is one of
the factors, that restricts development of coiled tubing
technologies, as well as drilling in Russia. About an attempt
to create downhole telemetry system with cordless commu-
nication link for drilling control told head of the department
of downhole telemetry systems

Amutpuit Muwiexko,

HHIKEHED NO OxpaHe Tpyaa v
TexHuke 6esonacHocTn CYTHIM n
KPC DAO «CypryTHediteraa»
Dmitry Mishchenko,

health-and-safety engineer,
SUPNP&KRS of Surgutneftegaz

of VNIIGIS Vasily Chuprov.
Telemetry system 3-TS-42EM,
that comprises downhole tool
and surface processing unit
has been designed and tested
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paccka3san 3aeefyiolWuii oTaenom 3ab0iHbIX TENEMETPUYECKUX
cuctem OAQ HINM « BHUNTUC» Bacunuit Yynpos. Tenecucrema
3TC-423M, cocToAwasn 13 CKBaXUHHOTO NpubOPa U Ha3eMHOro
npuemHo-obpabareiBatowero komMnnekca, buina paspaboraHa u
npouwna npouseopacTeeHHsble ucnsitaina B AHK «bawHedTb» B
mapte 2004 ropa. B coctae ckeamuHHoro npubopa Tenecucre-
Mbl BXOAAT HAARONOTHLIA moaynb HOM-3M, mopynb usmepenus
nonoxeHus otknoHutens MUNO, anekTpuyeckuii pasgenuTens,
MOAYNb U3MepeHus 1 Tenemetpun MUT, nBe AuamarHuTHble TPy-
Bbl C PACNONOKEHHBIMKM B HUX COEAUHUTENBHBIMU WTAHTAMU.
lepeas oTe4yecTBEHHAs TENECHCTEMA MPOWNA NPOU3BOA-
CTBEHHbIE UCMbITaHKA Npu BypeHnn BOKOBOro ropu3oHTaNLHOMO
creona 8 AHK «bawHedTe». bbin pacyeTHo HabpaH 3eHUTHBIHA
yron ao 91° no gatyuKam AasneHus HaggoNOTHOTO MOAYNA B
npepenax 3afaHHoi NogAepKuUBanack AeNpeccUs Ha nnact.
TpyaHo panack 0TpaboTKa ruApaBAMYECcKOro opuMeHTaTopa, ¢
KOTOPOit BbINO CBA3AHO MHOMXECTBO CrYCKO-NOALEMOB, B pe-
3ynbTare Yero Tpy6a M3HoCUNAch. B cBA3M € 3TUM BbIN0 NPUHATO
pelueHue 0 pa3paboTKe 3NEKTPOMEXAHUYECKOTO OPUEHTATOPA,
u BHUWUTUC 6eina 3akasaHa Tenecuctema, cnocobHas pabo-
TaTb KaKk C TMAPABANYECKUM, TAK W C 3NEKTPOMEXaHUYECKUM

OpPUEHTATOPOM.

Anmac XamuaynnuH,
pyKoBoguTENb
KOHCYNLTALMOHHOTO LeHTpa no
I(OJ'ITIO6HH FOBBLIM TEXHONOTHUAM
npu HI «4PKT»

Almas Khamidullin,

head of coiled tubing
technologies consulting
department, NP CRKT

Bo3spocwwit cnpoc Ha KonTio-
. OWHI 1 pocT Yncna npumMeHAio-
| WMxX ero KoMnaHui He Bbin oc-

TaBneH 6e3 BHUMaHua «LPKT».
0 roToBHOCTM OKa3aTb KOHCYNLTALWOHHBIE YCNYTW KOMMAHWUAM,
W He TONbKO HoBMYKaM, B paboTe c rubkoii Tpyboit foknagbiBan
Anmac Xamupynnu. PykoBoauTeNb KOHCYNLTALMOHHOTO LEHT-
pa no KonTwbuHroesiM TexHonoruam npu HIM «LPKT» coobuyun,
YTO CerofHa KonTiobuHrosoe 06OpyAOBaHKUE IKCNAYaTUPYIOT
OKONO TPUALATW opraHwW3auuii HedTeraszopobbiBaoWeEro
Komnnekca. KoHCynbTaUMOHHbIA LLeHTP NpeanaraeT okasarhb
VCNYrW B NPOBEAEHUM TaKWUX ONepaLyii, KaK O4MCTKA CKBAXMWH,
06paboTka npn3aboiHOM 30HbI, N30NALUNOHHBIE PaboTsl, HU3N-
YyecKoe BO3fENCTBME HA NNacT, onepauun ¢ UCNONb30BAHWUEM
BMHTOBbIX 3a60iiHbix aBurateneii (B3[l), HapyBHbIX NakepHbIX
cuctem, reousnyecKne CCNefoBaHUA CKBAXMUH, KUCNOTHbIE
06pabOoTKM rOPU3OHTANBHBIX CKBAXUH C PE3KOIA LeNeBbIX KaHa-
NI0B C UCNONb30BAHMEM FTMAPOMOHUTOPHbLIX HACAL0K, U30NALMA
BOJ, B rOPU30HTANbHbIX CKBAXWHAX, NOBUNbHbIE paboTkl, paboTbl
no MeXTPYBHOMY MPOCTPAHCTBY. B KOHCYNBTAUMOHHOM LEHTpE
MOKHO NOJY4UTb MHOPMALIUIO O NOCNeAHUX pa3paboTKax BHYT-
puUCKBaMuHHOro uHctpymenta pynnel ®UM, HNO «bypexuney,
HINM «0An-UHXUHUPUHT» M APYrUX NApTHEPOB OpraHU3aLmu.

«3a nocnefHue rofbl CNPoC Ha KBaNUMULMPOBAHHbIX CeLu-
anucToe B 0671aCTH KONTIOOUHTA YBENNYUNCA B 5 pa3», — TaKue
UM pbl NpUBEN B CBOEM BLICTYNNEHWUM 3aBeayioumnin kKadeapon
«PeMOHT 1 BoccTaHoBNEHUME CKBaXMH» TIOMEHCKOTO rocynap-
CTBEHHOTO HedTerazoBoro yHuBepcuTerta (TTHY) Mpuropwid 3o-
3ynA. o oueHKam 0Te4eCcTBEHHbIX CMEeLUanCToB, TEXHONOT MK
C rnbKUmMn TpyGamu UMeloT GonbluNe NepCneKTUBbl, 0COHEHHO
B 3KCTpeManbHbix ycnosuax Kpaiuero Cesepa, rae cypoebie
KNMMaTMYecKne YCNOBUA U HANMYME KPUONUTO30Hb! (MEP3NIbIX
NopoA) NpeabABNAIT NOBbIWeHHbe TpeBOBaHNA KaK K camum

Bacunuit Yynpos,

3aBefyioWui oTaenom 3aboiHbIx
~ Tenemerpuueckux cucrem OAD

~ HINN «BHUWATKUC»

Vasily Chuprov,

head of the department of
~ downhole telemetry systems of
~ VNIIGIS

~ in Bashneft in March 2004.
The downhole tool comprises
above-bi unit NDM-EM, MIPO

- deflector position detector,

- electric divider, measuring

unit and MIT telemetry unit, two diamagnetic tubing with
installed inside connection rods.

The first domestic telemetry system passed industrial
testing while drilling of horizontal sidehole for Bashneft. In
accordance with calculations they selected a zenith angle up
to 91°, in accordance with pressure gauges of above-bit unit
there has been maintaining underbalanced condition within
the set limits. It was difficult to debug hydraulic orienter,
it required a number of trips as a result the tubing has been
worn out. Because of the fact there was made a decision on
development of electromechanical orienter, and VNIIGIS
ordered telemetry system capable of working with hydraulic
and electromechanical orienters.

The increased demand for coiled tubing and a growing
number of companies that are using the technology has been
noted by CRKT. Almas Khamidullin reported on readiness
to render consulting on coiled tubing use not just for new-
comers. The head of consulting department of coiled tubing
technologies by CRKT informed that today coiled tubing
equipment has been operated by over than thirty companies
of oil and gas producing industry. The consulting department
offers its services in such jobs as: hole cleaning, processing
of bottomhole formation zone, isolation jobs, physical layer
impact, application of downhole motors, packer systems,
logging, acid treatments of horizontal wells with cutting of
slotted conduits with jet nozzles, water shutoff in horizontal
wells, fishing, annular space services. Consulting department
could provide information on latest developments in down-
hole tools of FID group, Burenie, 0il Engineering and other
partner companies.

“During 5 last years a demand for qualified personnel in coiled
tubing increased in five times”, — these figures were given by
Grigory Zozulya, the head of the chair “Well servicing and repair”
of Tyumen state oil and gas university. According to our domestic

lpuropuit 3o03yna,

3asegyowmnii kadegpoi «PemoHT
W BOCCTAHOBNEHWE CHBAMMH®
TiOMEHCKOro roCyAapcTBEHHOTO
Heq)TerasoBoro yHuBepcuTeTa
(TTHY)

Grigiry Zozulya,

head of the chair “Well servicing
and repair”, Tyumen state oil and
gas university (TSOGU)

specialists estimates, technolo-
gies with coiled tubing have huge
prospects, especially in northemn
conditions, where severe climate
and presence of frozen layers put increased requirements towards
technologies as well as engineering personnel. The actual need
for such specialists is about 100 specialists and more per year.

—
S
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TeXHONOTUAM, TaK U K MHHEHEPHO-TEXHONOMMYECKOMY NepCoHa-
ny. PeanbHas noTpe6GHOCTL B TaKKUX Cneyuanucrax cocraBnaer
fo 100 yenosek u Gonee B rop. Mpu 3tom uenecoobpasHa
OpueHTauus obyyeHun Ha npobnemsl cepsuca — no Hanpas-
neHuio «Cepeuc Ha NpeANpUATUAX TONNUBO-3HEPreTUYECKOTO
Komnnekca». HeobXxoauMbIM YCNOBUEM NOBbLIWEHUA KAYyecTea
TaKoi NOArOTOBKM LOMKHO ObITb Hanuune 0ByyaoUmUX LLEHTPOB
1 MOAUFOHOB, a TaKxXe Y4ET onbiTa paboTsl BegyW WX OTEYeCT-
BEHHBIX U 33pybeHbIX QUpM, ONepUPYIOLLUX HA POCCUIACKOM
Hed)TerasoBOM pbIHKE CePBUCHbIX YCAYT.

He6onbLuyto AUCKYCCUIO BbI3BAN BONPOC MHKEHEPA KOMNaHWN
«XannubeproH» fiMutpua MensHukosa. OH nouHTepecosancs,
kak B TTHIY o6cToaT gena ¢ obyueHuem HedTera3osbix cne-
LUManuCcToB MHOCTPAaHHLIM A3bikam. OH cyuTaeT, 4TO 3HAHWNA,
npuobpertaembix B anbMa-marep, HEOCTaTOYHO ANA YCNewHoM!
paboTkl POCCMIHCKUX CNELMANUCTOR B MEXAYHAPOAHBIX HedTe-
ra3oBbix KOMNaHuax. B ogHOM U3 3aMeyaHuit no 3ToMy Bonpocy
ObIN0 BbICKA3aHO NOMXENaHue K MHOCTPaHHLIM Cneunanucram
M3y4aTb PYCCKWIA A3bIK — «Befb Mbl pabotaem B Poccumy. C
APYroil CTOPOHBI, UCXOAA M3 aKTUBHOIO NPOABUMEHUS 3apy-
BEMHBIX KOMNAHWIA HA PbIHOK POCCMM, HENb3A UrHOPUPOBaTL
3Ty npobnemy.

0 Tom, kak Mpynna ®U[ npogonaer passnsath KONTHOONH-
roBOe HanpasfeHKe, pacckasan HauyanbHUK OTAENa MApKeTUHTa
pynnel Ceprei UBaHuos.

YcTanoBKu TpeTbero nokoneHus (HauumHas c¢ 2004 ropa)
BKNtOYaT Hanbonee 3heKTUBHBIE KOHCTPYKTUBHbBIE pelle-
HWA, pa3paboTaHHbie N0 pe3ynsTataM paboThl C 3apyOenHbIMU
CepBUCHBIMU KOMNAHWUAMMK, U 0BECNEYUBAIOT COBPEMEHHbINH
MWUPOBOW YypOBEHb NOTPEBUTENLCKUX U IKCMYATALMOHHbIX
XapakTepuCcTUK B NpUeMNeMOM LIeHOBOM iuana3oHe. MawuHsl
poccuitcko-6enopycckoit’ kKoMnanumM ycnewHo pa6oTaoT B
Poccuu, Ykpaure, KaszaxcraHe, Azepbaigxane.

Momumo cobcTBeHHO KONTIOBUHIOBLIX ycTaHoBOK Mpynna
®W[] npepnaraet npotueoBLIbpocosoe 0bopyaoBaHue, BHYT-
PUCKBaXWHHOE 060pYA0OBaHIME U MHCTPYMEHT, HarHeTaTensHoe
o6opypoBaHKe, BCNOMOraTeibHoe 060pyA0BaHIUE, CKBAXMHHbIE
OCHOBAHWUA U NNOWAAKK, TPAHCNOPTUPOBILMKM NPONNAHTA,
CUCTEMbl YNPaBAeHUA M KOHTPONSA, KOMMIEKCH! ANA HA3eMHOTO
PEMOHTA CKBaXWH W ANA PEMOHTA CKBAXWH HAa MOPCKMX nnar-
copmax, ans 6ypeHus CKBAXKMH, A1 TMAPABANYECKOr0 Pa3pbisa
nnacta. Cpegu pa3paboTok Tekywero roga — HacocHas ycTa-
Hoeka ana [P, HacocHelit 6nok H500-10, 610k KoMnpeccopa 1
TennoreHeparopa, bnoku npeseHtopos bl 80x70. lpynna Kom-
naHuit obecneyuBaeT CEPBUC 1 PEMOHT CBOEro 060pya0BaHMA
1 060pyAOBaHNA APYIMX KOMNAHWIA, NOATrOTaBANBAET NEPCOHAN
AnA paboThl C KONTIOUHIOM.

OcHosHOM 06Obem paboT NO NPOMBIBKE CKBAMMWH OCYULECT-
BAIAGTCA HAa POCCUICKOM PLIHKE C UCNONb30BaHUEM GypoBbIX
MPOMBIBOYHBIX MUAKOCTeH KomnaHun MI-Swaco. Kpome Toro,
NPOAYKUMA KOMNaHWW WUPOKO ucnonb3yetca B KasaxcraHe,
AzepbaiimraHe u Apyrux cTpaHax, pacckasan magHblil TexHonor
KomnaHun no peruoHy «Cesep» Buranuin Kpeuyn. K 6yposbim
NPOMbIBOYHBIM UAKOCTAM ANA KONTOMHIa npeabABnaoTCA
Bonee XecTkue, a UHOTAA U NMPOTUBOPEYMBLIE TpeBoBaHUA.
Beicokan BA3KOCTb, HeobxopuMan Ansa 3 HEKTUBHON OYNCTKM
CKBAMWHBI OT WAAMa, AOMNKHA COYETATLCA C BO3MOKHOCTHIO
MUHUMU3ALUKU NOTEPb AABNEHUA NPU UMPKynauuu. U3-3a
CPaBHUTENbHO HU3KOW IHEPrOBOOPYKEHHOCTH KONTIOBUHIOBBIX
YCTAHOBOK BO3MOMHbLI CUTYaL MU, KOTAA UMPKYNALMA pacTeopa
C HeobxonMMON ero nofayen TEXHUYECKU HEOCYWECTBUMA,
4TO NPWUBOAWT K Pe3KOMY YAOPOMKaHWIO NpoekTa. Moatomy
OAHMM U3 KNIOYEBLIX 3NEMEHTOB NNaHWPOBaHWUA BypeHus C
MCNONb30BaHWEM KONTIOOWHTOBLIX YCTAHOBOK ABNAETCA Tila-
TenbHbIl BLIGOP pEONOrUYecKUX XapaKTePUCTUK NPOMBIBOYHON
HUAKOCTU U CNeLManu3upoBaHHble PEONOrMYECKUE PACUETs! ¢
NCNOAb30BaHUEM COBPEMEHHOTO MPOrPaMMHOT0 OBECIeYeHMS.

It is advisable to aim education at servicing issues — course
“Servicing at enterprises of fuel and energy complex”. The nec-
essary condition of such education quality increase should be
availability of educational centers and fields, as well as registra-
tion of experience of leading domestic and foreign companies,
operating on Russian servicing market.

A question of Dmitry Melnikov, a Halliburton manager
caused debates. He wondered how Tyumen state university of
oil and gas lectures foreign languages. He believes that knowl-
edge, obtained from Alma Mater is not enough for successful
career of Russian specialists in foreign companies. One of the
remarks for this issue was that foreign specialists should study
Russian - “Still, we are working in Russia”. From other hand,
taking into account active penetration of foreign companies
on Russian market, this issue should be addressed.

Sergei Ivantsov, head of marketing department of FID Group in-
formed how they continue with development of coiled tubing.

Third generation units (from 2004 and on) are based on the
most effective design solutions, that have been developed as
a result of cooperation with foreign companies, and provide
for world level of operational features within reasonable

Cepreit MBaHuos,
Ha4YanbHWK OTOENa MApPKeTUHra
Tpynnel @UA

Sergei Ivantsov,

head of marketing department, FID
Group

price range. The equipment
of Russian-Byelorussian com-
pany successfully operates in
Russia, Ukraine, Kazakhstan,
Azerbaijan.

Besides namely coiled tubing
units, FID Group offers blowout
prevention equipment, downhole equipment and tools, pump-
ing equipment, auxiliary equipment, well substructures and
decks, proppant carriers, control systems, systems for onshore
and offshore well servicing, equipment for well drilling, equip-
ment for fracturing services. Among developments of the year
are - pumping unit for hydraulic fracturing jobs, pumping
unit N500-10, compressor unit and heat-generator, BOP BP
80x70. FID Group provides for servicing and maintenance of
its equipment and equipment of other manufacturers, trains
personnel for coiled tubing operations.

The main activity volume for well flushing is conducted in
Russia with application of drilling flushing fluids of MI-Swaco.
Besides, products of the company are widely used in Kazakh-
stan, Azerbaijan and other countries, told Vitaly Kretsoul,
a chief technologist for North region. For drilling flushing

Buranuit Kpeuyn,

MABHbLIA TEXHONOr KOMNAHWK NO
peruouy «Cesepy» MI-SWACO
Vitaly Kretsoul,

chief technologist for North
region of MI-Swaco

fluids for coiled tubing there

are stricter, and sometimes
contradicting requirements.
High viscosity, necessary for
effective cleaning from core
boring should be combined
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Buranuit Kpeuyn pekomeHpgoBan WCnonb3oeath nake-
Tol «CoilCADE» komnanum «lniomGepxe» n «VIRTUAL
HYDRAULICS» komnanun MI-Swaco. 06a nakera no3sonsior
NPOM3BOAUTL TOYHbIE PacyeTbl TMAPOAMHAMUYECKUX NOTEPb
npu byperun c KT ¢ yyeTom TepmobapoMeTPUYECKUX YCIOBUIA
B CKBaMMHe, U3MEHEHWUA Pe0NOrMyeckux NnapamMeTpoe pacTeopa
B 3aBMCMMOCTU OT TeMnepaTypsl, YYUTbIBATb IKCLEHTPUYHOE
pacnonoxeHue KonTiobuHra B CTBONE CKBAXMHBbI, TUT, pa3mMep 1
CKOPOCTb reHepUpOBaHKA WNama u paa APYrux napameTpos.

MocTasuwmKku Tpyb He cTanu BAABAaThCA B IEMOHCTPALMIO
KOHKYPEHTHbIX NPEeMMYLLEeCTB NPOAYKLAU KOMMNAaHWIA, a ocTa-
HOBUAWCH HAa HAY4YHO-NPAKTUYECKMX acneKTax.

MpeseHTayus meHeamepa no npopamam «pecummunoH Teiob
TexHonopku» ¥aka ATTu cogepxana obumit 0630p BONpocos
Koppo3uu KonTiobukra B cpepe CO, u H,S n ocsewenue Heko-
TOPbIX BONPOCOB BbIGOpa KonTiobKUHra n nnaHupoBaHua. beino
OTMEYEHO, YTO OfHUM W3 BAWHEMIWX INEMEHTOB B NNAHMPO-
BaHWKM KOPPO3MK ABNAETCA NapuuanbHoe faBneHne Hapapy ¢
HEKOTOPbIMU ADPYrUMUM haKTopamMu, TaKUMK Kak Temnepartypa
HMAKOCTH, 3HANU3 BOJbl M CKOPOCTb XXUAKOCTH B CTBONE CKBA-
MWHbl, [1NA onpegeneHua 3TUx napameTpos, a TakiKe CKOpoCTH
TOYEYHOW KOPPO3MM MCMONb3YIOTCA CPEACTBA NPOTrHO3MPOBA-
Hus. [lpe3eHTaLnA TakKe Kacanach BONpoca 0 TOM, YTO B A0NOA-
HeHue K koppo3uu H.S MoxeT cnoco6cTBOBaTH OXPYNYNBaHUIO
U TpelMHooOpa3oBaHUIO B Cy4Yae, KOTAa MaTepuan HaxoAnTca
noj AaBNeHUEM.

Hoknag kommepyeckoro gupektopa 0AD «Ypantpybmaw» Ax-
apes bpbinkuHa Haswisanca «Pabora rpynnsl AMepuKaHCKoro
HeTAHOTO MHCTUTYTA U OCHOBHLIE NPUHATEIE JOKYMEHTbI». B
AONONHEHWE K 3TOW WHDOPMALUKU AOKNAAYMK KOCHYICA U Ha-
CYL{HBIX BONPOCOB NPOU3BOACTBA U 3KCNNYaTaLuK KonTIoBUHra,
Mpengapas BONPOC 0 NOBLIWEHWM KAYECTBA ANUHHOMEPHbIX
Tpyb OTEYeCTBEHHOrO MPOM3BOACTBA, KOTOPbIA HEM3MEHHO
331107 COTPYAHWKAM KoMnaHuu, AHgpein BpbuikuK coobunn
0 MEponpuATUAX NO NOBbIWeHUID KavecTea. Mo nocnepHuM
AaHHbIM, cpepHas HapaboTka ByHTa Tpy6 KOMnaHuu cocTasuna
79 cnycKo-noAbeMHbIX ONepaLyii, MaKCUMaNbHOE KONMYECTBO
onepauuit — 243 cnycko-nogbema. B pesynsrare coBMecTHOM
paboThl CO CrieyuanucTamm meTannypruyeckoro komburara
«Cepepcranb» JOCTUrHYTO NOBLIWEHKWE KayecTea cranu 10MMQ,
npumeHsemon ana usrotoenenus BAT. Mnanupyerca pacwu-
peHWe HOMEHKNATYpLl NPUMeHAEMBIX Ans npoussoactea bT[
cTanei 3a cyet BHeipeHMA UMNOPTHbLIX MAPOK, M3TOTOBNEHHbIX
B COOTBETCTBUW C TpeBosaHuamu craHgaptoe ASTM u API. B
TeKylleM rofy npeanpuatie «Ypantpybmal» BHefpuno MMnopT-
Hyl0 CTanb, cooTBeTCTBYlOWYI0 cTaHgapTam EN 10149-2. Mpu
NOAHAA30PHOI 3KCNAyaTauuu ANMHHOMEPHOM TpyBbl U3 cTanu
3TOW MapKKU NONYYEHbI NONOKUTENbHbIE OT3bIBbI CNEeLManucTos
cepBUCHOI Komnanuu «Ypan-[usaiH», ocywecTeusLIei OKONo
80 cnycko-noAbLEMHBIX Onepauuii ¢ 3Toi Tpyboit u npoponxa-
fowux ee akcnayatauuio. Yenoeus akcnayatauyun BT Gbiau
AOCTAaTOYHO KecTKUMKU — 90 CnycKo-mogbeMHbLIX onepalui

Auppei MuuieHko,
BEAYLWMIA MHeHep 000
«TexHoMexcepBuC
Andrey Mishchenko,

senior engineer,
Technomechservice

NPOU3BEAEHO C NPUMEHEHUEM
pacTeopa CONAHOW KUCNOThI.

0 npUMEHEHWN LUMPKYNALN-
OHHBIX CUCTEM ANA KONTIOWHTa
pacckasan BeaylWnin WHMKe-
Hep 000 «TexHomexcepBUCY

with an opportunity to minimize circulation pressure loss.
Due to relatively low installed power of coiled tubing units,
there could occur cases when necessary circulation rate is not
feasible due to technical limitations, that sharply increases
project costs. That is why one of the key elements of drilling
planning with coiled tubing units is a thorough selection of
rheological features of circulation fluids and special rheo-

Hak AtTi,

MeHe[Kep no npogamam
«lpecummnoH Totob TexHoROAHUY

Jacques Attie,

sales manager, Precision Tube
Technology

logical calculations with state-
of-the-art software. Vitaly &
Kretsoul recommended to use
CoilCADE from Schlumberger
and VIRTUAL HYDRAULICS from
MI-Swaco. Both software pack-
ages allow to obtain precise
calculation of hydrodynamic losses for drilling with CT taking
into account thermobaric condition inside well, alterations
of rheological fluid parameters, depending on temperature,
taking into account eccentric location of tubing inside hole,
type, size and speed of core boring production and a number
of other parameters.

Tubing suppliers decided not to go deeply in presentation of
competitive advantages of different companies products, and
restricted themselves with research-practical issues.

The presentation of Jacques Attie, a sales manager of Preci-
sion Tube Technology covered and provided a general overview
of CO, and H_,S corrosion in Coiled Tubing along with some

Auppen BpbinKuH,
Kommepueckuit gupextop 0AQ
«Ypantpybmaw»

Andrey Brylkin,

commercial manager

of Uraltrubmash

guidelines on CT selection as
well as planning.

The most important ele-
ment in corrosion planning
was said to be partial pressure
along with some others such
as fluid temperature, water
analysis and wellbore fluid velocity. Prediction Tools with
well conditions are used to determine both, general as well
as pitting corrosion rates. The presentation also touched
on the subject of that, in addition to the corrosion, H,S can
contribute to embrittlement and cracking when the mate-
rial is under stress.

Report of commercial manager of Uraltrubmash, Andrey
Brylkin was called “Activity of API group and principal
adopted documents”. In addition to the information, the
speaker touched vital question of manufacturing and coiled
tubing operation. Anticipating a question about quality
increase of coiled tubing of domestic manufacturers, that
is constantly being asked, Andrei Brylkin informed on
measures aimed at quality increase. According to latest
information the average spool life is 79 trips, the maximum
number of jobs — 243 trips. As a result of joint activity with
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AHnppeit Muwenko. ns KonTiobukrosoro Gypexuns, aBnaioule-
roCA ManoAUTPaXKHbLIM, C NPOU3BOAUTENLHOCTLIO TPOMBIBKM, KaK
npaenno, go 10 n/c, KoMnaHus npefnaraeT UCNoAbL30BaTh Mano-
rabaputHble UMpkynaunoHHsie cuctemsl (MLC). Mpu nogbope
KoMrnnekTa 060pyA0BAHUA YUUTHIBAIOTCA PeXUMbI BypeHus. B
KOMNbloTEpHOIt Baze komnaHun — 6onee 20 komnoHosok MLC
C PasnuYHbIMKU 0GBEMAMK, CTENEHBIO OUUCTKU, KNUMATUYeCKUMU
UCnonHeHUAMU. MoHTHpYIOTCA TakKue cucTeMsl 3a 3—4 yaca. Mo
AaHHbIM KOMNAHUKM, OKYNaemocTk 3aTPaT Ha 3KOHOMWUU [0N0T,
XMMpeareHToB W CHUXXEHMKU M3Hoca 060py,qoeaHuﬂ NpKW OCHa-
LWeHWUN KONTIBUHIOBOW TEXHUKM TAKMMW CUCTEMAMU COCTAB-
naet Heckonbko mecauee. MUC u3rotogneHsl u nocTaeBneHsl B
«lypredreras-6ypenne» u B Hedrewranck,

[ina BCKPBLITUA NPOAYKTWUBHLIX NNACTOB Ha [ENPeccUi KoM-
naHua NpeanaraeT UCNONb30BATL 3aKPLITLIE LUMPKYNALMOHHbIE
cuctembl. OHW npepHasHaueHsl ANA PerynnpoBaHus Komno-
HEHTHOro cocTaBa W ferasauun BypoBbix pacTBOpoOB, pery-
nupoBaHuA 3a60MHOTO W YCTLEBOrO AaBneHns, obecneyeHus
Heob6X0AMMON NAOTHOCTM BYPOBOro PACcTBOPA NYTEM HACHILEHNS
€ro a3oToM.

Hoknap, ¢ kotopeim seicTynun Urops Aleoernasos (000
«WU3TEX», r. Teepsb), kKacanca BONpoOCOB 3Kcnayataunm Tpyod
— NPUMEHEHUA KOMNNEKCHbIX CPeACTB Hepaspyllawlero
koutpona (CHK). Mpumenenue CHK npu cnycko-nogbemHbix
onepaunax No3BoNAET U3Y4UTL JUHAMUKY M3MEHEHUA HECYLIeN
cnocobHocT Tpy6 no BceM BUAAM AedEKTOB, T.€. OTPaKaeT yc-
NOBUA IKCNAyaTaLuu Tpy6 u obecneynsaeT HagemHoCTs paboTsl
KONTIOGUHTOBBIX YCTAHOBOK, YTO NPEAOTBPALLAET aBapuiiHbIe
CHW&HHH Ha CKBaXWHax. Hau60nee npuemnemeiMm, N0 MHEHKIO
AOKNafuunKa, ABNATCA 3nekTpomarHutHole CHK, KoTopele He
TpebyioT npeABapuTeNbHON NOArOTOBKW NOBEPXHOCTU TPY6 u
paboTalT B WUPOKOM AManasoHe TEMNEPATyp U BAAXKHOCTU
okpyxaiouteit cpepsl. CHK, koTopoe npepnaraer notpebutensm
komnaHua «M3TEX», nogBelnBaeTca Ha TPOCE Y YCTbs CKBAKMHSI
W NpOU3BOOUT KOMMIEKCHYIO OUEHKY TEXHWYeCKOro COCTOAHUA
tena HKT, BbiaBnAA onacHele gedexTsl.

B coctas CHK BXORAT 4 MarHUTHO-MMNYNLCHBIX TONLUHOMEPA-
J'J,Ed)EKTOCKOﬂa_. 2 KaHana MarHUTHO-UMNYNLCHOMO onpeaenedunsa
rnonepeyHoil pasHOCTEHHOCTU TPY6, 4 KaHana MarHUTO-UMNybC-
HOTO OnpefeneHus NPoAoNbHOK pasHOCTeHHOCTH Tpy6, 16
KaHanoe MarHMTOCKONWYeCKOro nedJeKTocr{ona nonepeYHbix
nedekTos, 40 KaHanoB MarHUTOCTaTMYECKOrO AedeKTockona
NPOAONbHbIX AE(EKTOR, 2 INEKTPOMEXAHUYECKUX IUHAMOMETPE,
CYETHYMK meTpaxa U KUMI’II:POTEDHI:IIFI PErucTparop Ha OCHOBe
Notebook.

BrewHe obopyaoBaHue BLIMAANT HECKONBKO rpoMo3aKo. Mo
3Tomy nosogy 6bin 3aga sBonpoc fiMutpuem MenbHUKOBLIM
(«XannnbepToH»): «He npowe nu KyNUTL KOMNAKTHYIO CUCTEMY
3apybexHoro npou3ssogcTea 3a 5000 gonnapos?» Ha 370 3ame-
uaHue npefceaaren KOHPEPEHL MU 3aMETIN, YTO TEXHUYECKOE
HECOBEpIEeHCTBO KOHCTPYKUMK OTHIOAb HE ABNAETCA NOKas3a-
TeneM HW3Koro Kavecrtea. CnoxHo CHa3aThb, oﬁecneuunaer nu

Bnapumup WypuHos,
aupektop HIN «LPKT»
Vladimir Shurinov,
Director, NP CRKT

 3apybemHas cucTeMa TaKoe ke

A KOMYeCTBO 3aMepoB C aHano-
| TMYHOMN TOYHOCTbLIO.

. TopBoaa utor obcymaeHus
BOMPOCOB KOHTPONA pecypca

ANMHHOMEPHbIX Be3mybTossIX

Tpyb, Bnagumup Wypuxos, &

specialists from metallurgical works Severstal they achieved
quality increase of steel 10GMF, that is used in tubing manu-
facturing. They plan to widen the range of steel grades used
for tubing manufacturing due to implementation of foreign
grades, manufactured in conformance to ASTM and API.
In this year company Uraltrubmash implemented foreign
steel, that conforms to standards EN 10149-2. After the
tubing operation from the steel grade they received positive
response of specialists of servicing company Ural-Design,
that conducted about 80 trips with the tubing and still
using it for today. The operation conditions of tubing were
rather severe — 90 trips were conducted with application of
hydrochloric acid solution.

Andrey Mishchenko, senior engineer of Technomechservice
told about application of circulation systems for coiled tubing. For
small capacity coiled tubing drilling, with flushing capacity up to
10 1/s company offers to use compact circulation systems. They
select equipment set basing on drilling modes. Computer database
features over 20 systems with different capacities, separation

w Wrops lsoernasoe,

3aMecTUTeNb AUPEKTOPa NO Hayke
000 «M3TEX»

Igor Dvoeglazov,

Deputy director on science,
Izhtekh

s efficiency and climatic zone. The
~ system has been mounted in 3-4
- hours. According to the company,
the payback term due to savings
onbits, chemicals and equipment
| wearout reduction should the unit
be equipped with such equipment
is few months. Such systems have been manufactured and supplied
to Purneftegaz-Burenie and Nefteyugansk.

In order to expose formation under underbalanced con-
ditions, the company offers to use closed loop circulation
system. They are designed for adjustment of compound
solutions and drilling fluid degassing, control of wellhead
and dowhnole pressure, providing necessary viscosity of
drilling fluid by means of nitrogen saturation.

The report of Igor Dvoeglazov (Izhtekh, Tver) touched
issues of tubing operation - application of system approach
of non-destructive tests. This kind of tests while tripping
allows to study dynamics of tubing carrying properties
alteration according to all types of defects, that reflects
tubing operating conditions and provides for coiled tubing
operating reliability, that eliminated emergency conditions
on wells. The most acceptable, according to lecturer’s opinion
are electromagnetic non-destructive tests, that do not require
preliminary preparation of tubing surface and operate in wide
temperature range and humidity. Non-destructive inspection
that has been offered by Iztech is hinged on cable near head
wellhead and conducts system evaluating of tubing technical
condition, detecting dangerous defects.

The set includes 4 magnetic-pulse thickness meter
— flaw detector, 2 channels of magnetic-pulse detection of
transverse(cross) different-wall thickness, 16 channels of
magnetoscopic flaw detector of transverse defects, 40 chan-
nel of magnetostatic flaw detector of longitudinal defects,
2 electromechanical dynamometers, meter counter and data
acquisition system based on a notebook computer.

The equipment looks a little bit bulky. Dmitry Melnikov
(Halliburton) asked — “Isn't it easier to buy a foreign unit for
5000 dollars?” The chairman of the conference replied the
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NpPOLNOM UMEBWUI HENOCPEACTBEHHOE OTHOWEHME K pa3pe-
WeHio 370 npobnemsi Ha npeanpuatum «YpanJ1YKrpybmauw,
ckasan: «Mmetotca pazpabotku B 06nactu gedekTockonuu, us-
BECTHO, KaK ONpeaeninTh NpouHOCTs Tpy6, Xopowo npopaboTaHs
TeOpeTUYeCcKne acnekTbl, ONUCbiBAOWMKWE, KaK W3HaWKWBAETCA
Tpyba. EcTb ronosa u TynosuLye, HET Wen — MOMEHTa, 06beuHA-
folero 3to noHumaHue. KoHtpons pecypca Tpy6el — He Bnonte
AedeKTOCKONUA 1 He Teopus, 0BbACHAIOLAN, KaK 3Ta Tpyba u3-
HawwueaeTcs. 310 npubop, 3MepaIoLLMiA cTeneHb U3HOCa TPyObI
Ha NPOTAXEHWM BCero cpoka 3kcnayarayuu. fame Haubonee
«NpOABUHYTHIE» Ha ceropHA npubopel TMna Vetka He BnonHe
BbINONMHAIOT TaKylo GyHKuMio. N3yyenue 3toi npobnemsl Morno
6bl NOMOYb 3aKa34MKy CHOPMYNUPOBATL TEXHUYECKOR 3aiaHue Ha
pa3paboTky Takoro npubopa. A ¢ 06pasuamu Tpybsi «YpanTpy6-
Maiw» mor 6b nomoyby. Jupektop HIT «UPKT» npussan obecyauts
3Ty TEMy Ha CTPaHMUAX XypHana «Bpems KonTiobuHra.

Omutpua bangeHko,
TNaBHbI KOHCTPYKTOP BUHTOBBIX
ruapomawmnt HNO «byposas
TeXHWKa»

Dmitry Baldenko, |

chief engineer of hydraulic units,
NPO Burovaya Technica

BuHToBbIe 3a60MHble gBUraTe- |
nv npoussoactea HMO «Bbyposas |
TeXHUKa» MOTYT HalTV NpUMeHe-
HUE NPU PasNUYHBIX KONTIOBUH-
roBbiX onepauuax. 3T0T Te3uc
KpPacHOW HUTbIO Mpowen Yepes
BbicTynnenue fimurpua banpen-
KO, aBHOTO KOHCTPYKTOPA BUHTOBBIX rMapomatwmt HMO «bypo-
BaA TexHuKay. [lna KonTiobuHroBoro BypeHus pekomeHgoBaHsbl
B3]l puametpom 106, 120 u 127 MM, ANA KANUTANLHOTO PEMOHTA
CKBaWWH — uametpom 48, 75, 85, 95 mm. lepcnexkTnesl npo-
W3BOAWNTENU BUAAT B UCNOMb30BAHUM OAHOBMHTOBbLIX HACOCOB B
Kayectse 6YpOBbIX HACOCOB ANS MOBUNBbHBIX BYPOBbIX YCTAHOBOK,
B TOM YUCAE OCHAILEHHbIX TMOKUMU HenpepLIBHbIMK TpyBamu. (0
HoBbIx pazpabomkax HI10 «byposas mexHuKa» u ux npumeHeHuu
0417 KonmiobuHza Ml pacckassiganu 8 Ne 2, 2005 2. «BK».)

Brnepesbie B KOHdEpPEHLMYU NPUHAN YYACTUE HOBLIA POCCUIACKMIA
npovssoauTens KontiobuHra. Ynex nabnioparensHoro cosera
0AO «[epsomaitckxummaw» (Tamboeckan obnactb) Anexcei
Tnapbiwes pacckasan npucyTcTeyioWUM 0 paboTe KonToGuH-
roBOW ycTaHoBKwW nerkoro Tuna YPAH-20.1. 3tor arperar — pas-
paboTka CKB konTiobUHIoBOro MalMHOCTPOEHUA, CO3AAHHOTO B
1998 ropy no MHULKMATHBE BOPOHEXCKWUX NpeanpuHumMarenei. B
2004 r. 6b1n pa3paboTaH onbITHLIA 06paseL, nocne Yero B TeYeHUe
nonyTopa et NpoBoAMAACkL ero onbiTHas akcnnyatayunsa 8 0A0 HK
«PocredTb-KpacHopapHedTerasy». OCHOBHbIE BU[bI PEMOHTOB,
0CBOEHHble KybaHUamu Ha ycTaHoBKe «YPAH-20.1»: npombiBKa
necyaHbix npobok, pacxaxkusaHue npuxearos HKT metogom gpe-
HMPOBaHMA, NOArOTOBKA CKBAMMH W HaMbIBKA KBapLIEBOTO NecKa,
YCTaHOBKa LieMEHTHbIX MOCTOB, PEMOHTHO-U30/IALMOHHBIE paBoThl
BOAOHaBYXaIOWMMU NONUMEPAMY, NPOMBIBKA FOPUIOHTANbLHBIX
TpybonpoBogos, KMCNOTHAA 06paboTka Npu3aboiiHo 30HbI.

Anekceil Thagbilwes npegnoXun KOMNaHUAM HanaguTb Co-
TPYAHUYECTBO B 06NACTH NOUCKA HOBBIX TEXHUYECKMX PELIEHUN
W cepBuca, a Takwe noobewan ycTaHOBKY «B XOPOWHE PyKK
oTpars GecnnatHo».

BbicTynuBLLaA B 3aKA04EHME OT UMEHU FEHEPaNbHOTO CNOHCOpa
meponpuatua [pynnel ®U[] renepansHbiit gupextop YT «HosuHka»
Enena JlanoTeHToBa noenana npucyTCTBYIOLMM YCNEXOB B OCBO-
€HUM KONTIOOUHTOBLIX TEXHONOTWIA. [TaMATHLIM NOAapKoM AOKNAA-
YMKaMm CTanu HapyyHble Yacsl c norotunom pynnel ®UL — ana
TOYHOIO OTCYETa BPEMEHMU, HAMOHEHHOTO HOBLIMUM UABSMH.

remark that technical imperfectness is not an indicator of low
quality. It is difficult to say whether the foreign unit provides
the same measurement accuracy.

Vladimir Shurinov, who earlier had direct connection
with the issue on UralLUKtrubmash, totaling the discussion
of life control of coiled tubing said: “There are develop-
ments in flaw detection, it is known how to estimate tubing
durability, theoretical aspects that describe tubing wear out
are studied. There is a head and body, but there is no neck
— a moment that would join the understanding. Tubing life
control - is not quite flaw detection and not a theory that
explains the process of wearout. This is a tool, that measures
tubing rate of wear during entire operation term. Even the
most advanced devices like Vetka are not 100% fulfilling the
task. The research of this problem could facilitate customer
to prepare requirements specification for the development
of such device. Uraltubmash could provide us with tubing
samples”. Direct of CRKT appealed to discuss the topic on
pages of CT Times magazine.

Downhole motor produced by Burovaya Technica could
be employed for different coiled tubing jobs. This was the
main idea of Dmitry Baldenko, chief engineer of hydraulic
units of Burovaya Technica speech. For coiled tubing drilling
downhole motors with 0.D. 106, 120 and 127 mm are recom-
mended, for well workover - 48, 75, 85, 95 mm. Manufactur-
ers see prospectives in application of single screw punps as
drilling pumps for mobile drilling units, as well as equipped
with coiled tubing. (About new developments of Burovaya
Technica and its application for coiled tubing see issue No.2,
2005, CT Times magazine).

For the first time a new Russian manufacturer of coiled
tubing participated in conference. A member of Pervomaisk-
chimmash (Tambov region) supervisory board Alexei Glady-
shev told the present about operation of coiled tubing unit
of lightweight type Uran-20.1. This unit is a development of
SKB of coiled tubing manufacturing, established in 1998 in
accordance with initiative of Voronezh entrepreneurs. In 2004
there was developed a prototype, afterwards for a year and a
half they tested it in Rosneft-Krasnodarneftegaz. The general
type of servicing, commercialized by Kuban workers with the
unit Uran-20.1, is sand plug flushing, CT sticking reciprocation

Anenxceit Mageiwes,

uneH HabnopaTensHoro cosera
TH DAO «lepBomaidckxummat»

Alexei Gladyshev,

member of supervisory board,
Pervomaiskchimmash

¥ with drainage, well preparation
and inwash of quartz sand, ce-
ment bridge installation, ser-
vicing and isolation activities
with water swelling polymers,
flushing of horizontal pipelines
(oil manifolds), acid treatment
of bottomhole formation zones.

Alexei Gladyshev offered companies to cooperate in the field
of seeking of new technical solutions and servicing, and alse
promised to “pass the unit in good hands free of charge”.

In conclusion on the behalf of general sponsor of the
event FIG Group general manager of Novinka, Elena Lapo-
tentova wished attendees great success in coiled tubing
technologies development. Memorable gifts for all the
speakers were watches with FID logo - for precise novelties
time reckoning.

—
oo
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BYPOBbIE NMPOMbIBO4YHbIE

XNOKOCTH
AN KONTIOBMHIOBBIX TEXHOSIOM MM

B.A. Kykcoa (k.T.H.), '
C.B. MegeHues,
B.B. Kpeuyn (kK.T.H.),

MockoBCKUIA TEXHONOTUYECKUIA UEHTP
«3m-Ain Ceakos (M-1 SWACO)

i3 Kaon crae oo | DRILLING CIRCULATING FLUIDS
V.V, Kretsoul (candidate of technical science), | FOR COILED TUBING TECHNOLOGIES

Moscow technological center M-1 SWACO

BBEAEHWE

Wcnonb3oBaHue ycTaHoBOK € KONOHHOM rubKux Tpy6 (unm kon-
TiobuHra — ot anm. coiled tubing, panee — KT) agasetca onHo
U3 NEPCNEKTUBHBIX TEXHONOTUIA NPU CTPOUTENBCTBE U KanUTanbHOM
peMOoHTE CKBaXWH. B HacToAwmee Bpema yctaHosku KT otevect-
BEHHOTO ¥ UMNOPTHOIO NPOU3BOACTBA WUPOKO UCMONL3YIOTCA HA
mectopoxaeHuax CHI ana 6ypeHus BOKOBbLIX CTBONOB B Cyljec-
TBYIOWMX 3IKCNAYATAUMOHHBIX CKBaXMUHAX, NPU rMApPOpa3peise
MNAcTOB, KaNWUTanbHOM PEMOHTE CKBaXWH WM Apyrux pabotax, B
T.4. NPOBOANUMbIX B YCNOBUAX AEMNPECCUM AU C UCMONB30BAHKWEM
a3pUpOBaHHbLIX CUCTeM pacTBOpPOB. Ho, K coxanenuio, npv suibope
U UCMONb30BAHUM MPOMBIBOYHBIX UAKOCTEH (6YpPOBbLIX PAaCTBOPOB)
3a4acTyio [ONYCKAOTCA TUNKMYHBIE OWNOKK, cneynduyHbie gnsa KT
U NPUBOAALLME K CYWECTBEHHOMY CHUXEHUIO TeXHUKO-3KOHOMU-
yeckoi addekTuBHOCTH Takux pabor.

OCOBEHHOCTW BYPEHUA C KT

Moaxon K BbIGOPY NPOMBIBOYHOM KUAKOCTH NpKU BypeHuu ¢
rubKoii Tpy6oi BO MHOTOM MAEHTWUYEH MPUHLMNAM, TPUMEHAEMbIM
K «0bblYHOMY» BypeHuto, oiHaKo cnepyet 06paTuTe ocoboe BHUW-
MaHWe Ha cnepylolme hakTopsi:
® [Ipu Gypenun ¢ KT Bo3moKHa HeNpepbIBHAA LMPKYNALMA pac-

TBOPa BO BpeMs crnyckonogbemHbix onepauuii (CMNO).

e [lnuHa bypunbHOi KonoHHbI (rubKol Tpy6bl) NOCTOAHHA, NO3TOMY
notepu B Tpybax He 3aBUCAT OT rMYBUHLI CKBAMUHBI.

e BpaujeHue rubkoit Tpybbl B CKBaXMHE B npoLecce bypeHus He-
BO3MOXHO, YTO CYL|ECTBEHHO 3aTPYAHACT KAYECTBEHHYIO O4NCTKY
cTBONA OT BbIGYPEHHOTO Wnama.

e Manbiii guametp TpyGel M Gonblias ANMHA MPUBOAAT K CyLieCT-
BeHHbIM noTepam aasnenus g KT, ocobeHHo npu MCNonb30BaHuu
HU3KOBA3KUX PACTBOPOB U TYypOYNEHTHOM peXuMe TeyeHus
wupkoctn BHyTpu KT,

® [lotepu paenenuns B KT npamo nponopuynoHanbHel COAepMaHKio
TBEpPAOi a3kl B pacTBOpE.

® CNOMHOCTU C mepefaveil Harpy3ku Ha AoNOTO CyLeCcTBeHHO
OrpaHuumMBanT 3heKTUBHOCTL paboTbl 4ONOT U CKOPOCTH
NPOXO/AKH.

® TeyeHWe NPOMBIBOMHON KUAKOCTU Yepes U30rHyTbie TpyObl ¢
BbICOKOM CKOPOCTBIO BbI3bIBAET OLICTPYIO 3PO3MI0 BHYTPEHHEN
yactu KT, ocobeHHO npu BbICOKOM COAEpKaHWu B pacTeope
TBEPAOI thasbl.

® Cpok cnyxBel u HapaboTka Ha oTkas KonoHHbl KT cyuiectBeHHo
VYMEeHbLWAITCA C POCTOM fJaBNEHUA PacTBOPA.

® OTHOCUTENbHLIA pasmep KONbLEBOro 3aTpyBHOro NPOCTPAHCTBA
B KT 6onblwe, 4em B «TPaAnLMOHHOMY» BypeHuu.

® KT-ycTaHOBKM Yalle BCErO UCMOMB3YTCA NPU NEPBUYHOM WK
BTOPUYHOM BCKPHITUW MPOAYKTUBHBIX TOPU3OHTOB, YTO AOMKHO
6bITb y4TEHO NpH BEIBOpE BypoBOro pacTeopa.

Mpu BHUMaTENLHOM paccMoTpeHun ocobeHHocTeit bypeHus
C MCNONb30BaHWeM rMOKUX TPyD CTAHOBUTCA OYEBMAHO, YTO K
BypoBbiM NPOMbIBOYHBIM XuakocTam ana KT npeabasnsiotca He

TEXHOJIOTMW 1 OBOPYAOBAHWE/TECHNOLOGIES & EQUIPMENT

INTRODUCTION

The use of units equipped with coiled tubing strings (or
coiled tubing, hereinafter CT) is one of prospective technolo-
gies of well construction and workover. Nowadays CTU of
domestic and foreign make are widely used at CIS fields
for sidetracking from existing operational wells, hydraulic
fracturing, well workover and other activities, as well as
underbalanced activities or with aerated solution systems.
Unfortunately, choosing and using circulating fluids (dril-
ling fluids) they often make typical mistakes, typical for
coiled tubing and bringing significant reduction to techni-
cal and economical benefit of such activity.

PECULIARITIES OF CT DRILLING

An approach towards selection of circulating fluid with
coiled tubing to a great extend is similar to approaches
towards conventional drilling, however we should draw our
attention to the following factors:
® CT drilling allows continuous circulation during trip-

ping.

® The length of drilling string (CT) is constant, so the losses
inside tubing does not depend on well depth.

e The rotation of tubing inside well at the time of drilling
is not possible that significantly complicates borehole
cleaning from the cuttings.

e The small tubing 0.D. and significant length results in
significant pressure losses inside CT, especially using low
viscousity solutions and turbulent flow modes inside
CT.

e The pressure losses inside CT are in direct proportion to
content of solid phase in the solution.

® The difficulties with load transmission to the bit are
significantly restricting efficiency of bit operation and
rate of penetration.

» The flow of circulating fluid through bent tube causes
quick errosion of internal surface of the CT, especially
when the content of solid phase is high.

® Thelifetime and mean-time-between-failures of CT string
significantly reduces as the solution pressure inreases.

® The relative size of annular space in CT is higher compar-
ing to conventional drilling.

® CTUs are mostly used in primary and secondary tailing-in.
that should be taken into consideration when choosing
circulating fluid.

Detailed study of CT drilling pecularities of drilling makes
evident that drilling circulating fluids for CT have not just
strict but also contradictory requrements. For example, it is
advisable that circulating fluid has high viscousity enough
to provide effective cleaning of borehole from cuttings.
but at the same time provides low pressure losses during
circulation.
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TONbKO ropaszfo Gonee KecTKUe, HO MHOMAA W NPOTUBOPEYHBLIE
TpeboBanua. Tak, Hanpumep, menarensHo, 4Tobel Bypoeas npo-
MbIBOYHAS HMUAKOCTL 06nagana AOCTaTOMHO BLICOKOW BA3KOCTHIO
AnA 3PDEKTUBHON OYUCTKM CKBAXUHbI OT BLIOYPEHHOrO Wnama,
HO B TO Xe BpemMA obecneynsana HU3KKe noTepu fnasneHna npu
LM PRYNALMN,

BcnepcTeue cpaBHUTENbHO HU3KOW 3HEPrOBOOPYKEHHOCTH
yctaHosok KT, obycnoneHHoW ux HasHayeHUeM U KOHCTpYKUMEH,
BO3MOXHbI TaKME CUTYaLIMK, KOrAa 13-3a HenpasubHOro Beibopa
TMNA U NapamMeTpos BYPOBOI NPOMBIBOYHON MUAKOCTH LM PKYNALMA
pactsopa ¢ Heobxoaumoi nopayeit (0bycnoeneHHo! BbIGpaHHBIM
TMNOM 3a60HHOMO ABUraTeNs U 40M0Ta, PEXKMMOM NPOMBIBKY, He-
06X0AMMBIM ANA OYUCTKM CTBONA OT BLIGYPEHHOrO Wiama, u T.4.)
TEXHUYECKHW HeocywecTeMMa, 4HTO NPUBOAUT K 3aMETHOMY YBENN-
YeHUI0 CPOKOB PaboT U PE3KOMY YAOPOKAHMIO NPOEKTa.

TexHonoruyecku Hanbonee 3peKTUBHLIM MUCNONL3OBAHNEM
ycraHoBoK KT sBnAeTcs 6ypeHue ropu3oHTaNnbHbIX CTBONOB CKBO3b
HKT c noppepxanvem pexxuma genpeccuu g cksaxuHe. Konona
rékux Tpy6 No3BonseT onepaTuBHee KOHTPONMPOBATL COCTORHUE
CKBAXMH C HU3KMMU MNAcToBLIMU faBneHuamu. Otnagaer Heob-
XO[MMOCTb NOABEMA TPYO U MNYWEHUA CKBAMMHBI, YTO NOBbLILIAET
NPUBNEKATENBEHOCTE TEXHONOTUK.

OCHOBHbIE TPEBOBAHNA,
NMPEOBABJIIAEMbBIE K BYPOBbLIM
MPOMbIBOYHbBIM XWUOKOCTAM ONA KT

OcHoBbiBafch Ha Mupoeoit npakTuke pabot c KT, peaynbrarax
MaTeMaTlyecKoro MOAeNUpoBaHusA u 1abopatopHbIx Uccnegosa-
HWIA MOXHO YTBEPHKAATb, YTO B 0OWem cnyyae ana bypenuns c KT
MenatenbHo UCNoNb30BaTh PACTBOPLI, 0BAAAAI0WME CREAYIOLUMY
XapaKTepucTUKamu:
® MUHUMaNnbHOW NNACTMYECKOW BA3KOCTbIO U MOKA3aTeNeM KOoH-

CUCTEHLMW ANA CHUKEHUA noTepsb fasnedus B KT;
® «MHBEPCHbIM» PEONOTrUYECKUM Npodunem, T.e. AUHAMUYECKOE

HanpsKeHue cABUra JOMKHO BbITh KPaTHO BbILE MNAACTUYECKO

BA3KOCTH;
® MUHWMaNbHbIM coflepaHuem TBepAoi asbl ANA CHUNKEHUS

NNACTUYECKON BA3KOCTH, TMAPOAMHAMUYECKIUX NOTEPS AABNEHUA

(B T.4. noTepb Ha TpeHue);
® BbICOKUMU NoKasaTenamu LSRV (BA3kocTH npu HU3KOI cKopocTU
CABMra) Anf Ka4eCTBEHHOW QUMCTKW CTBONA;

HU3KOW BA3KOCTLIO MPU BLICOKOW CKOPOCTW CABUTA;

nnockum, xpynkum npodunem CHC;

MaKCHManbHbIM COXpaHEHWEM KONNEKTOPCKUX CBOWCTB NnacTa;
0YeHb TOHKOW HenpoHWUaeMoi GUNLTPALMOHHOW KOPKOW MK
MONHBIM OTCYTCTBUEM PUNLTPALMOHHON KOPKU;

® BLICOKMMU CMA3bIBAIOWUMI CNOCOBHOCTAMM,

enatenbHo Takke, YToObl NpuMeHseMblil BypoBoil pacTeop
obnapan BA3ZKOYNPYrUMK XapaKTEPUCTUKAMMN.

BYPOBbIE NMPOMbIBOYHBLIE XUOKOCTU
AJ1A YCTAHOBOK KT AJ1A PA3JTUHHbIX
FEOCJIONO-TEXHUYECKUX YCNOBUIN

puBefeHHbIM BbIlE KPUTEPUAM ONTUMANBLHO VAOBNETBOPSIOT
Be3rMUHUCTbIE NONUMEPHbIE BA3KOYNPYTHe MPOMbIBOYHBIE IUAKOC-
v KoMnaHun «3Im-Ain CBAKO», Takue kak «@no-lpo 3c-3d» (FLO-
PRO SF), «<Adponukc» (APHRONICS), «BAPI» (WARP) u «[lait-Npo»
(DI-PRO). Cpeav ansTepHATUB MOMHO OTMETUTH HEKOTODBIE TUMbI
pacTBOPOB Ha YrNeBOAOPOAHOK OCHOBE W CBEPXTUKCOTPOMNHbI
pacTeop «[lpunnnekc» (DRILPLEX). @aktudyeckunit seibop tuna
pacTsopa 3aBUCUT 0T ychoBuid BypeHus (B nepeyio o4epeas — o1
Tpebyemoii NNOTHOCTW PacTBOPa U KOHCTPYKLMM CKBAXMHLI) M TMNA
ucrnonb3lyemoid ycraHoBku KT.

Tak, npu ncnons3osanun yctaHoeok KT manoro guamerpa ans
GypeHus NPOTAMEHHbLIX FOPUOHTANIbHBIX CKBAXWH B YCAOBMAX

Due to relatively low installed power of CTUs, resulting
from its purpose and design, it is possible when due to incor-
rect selection of type and parameters of drilling circulating
fluid the circulation of solution with necessary pumping
(defined with set type of downhole motor and bit, flushing
mode, necessary to clean the borehole from the cuttings
and so on) is not feasible in thechnical terms, that results in
significat increase in working time and project cost.

Technologically the most effective use of CTUs is drilling
of horizontal boreholes throughout production string main-
taining underbalanced condition inside the well. The coiled
tubing string allows to control wells with low formation pres-
sures. There is no necessity to pull tubing out of hole and kill
the well, that increases the technology attractivity,

THE MAIN REQUIREMENTS TOWARDS
DRILLING CIRCULATING FLUIDS FORCT

Basing on world experience of CT use, results of math-
ematical modelling and laboratory examination one may
state that in general for CT drilling it is desirable to use
solutions with following properties:
® minimal plastic viscosity and coefficient of consistence
for reduction of pressure losses inside CT;
® “inverse” rheological profile, that is dynamic transverse
strain should divisibly exceed plastic viscosity;

¢ minimal solid phase content for plastic viscosity reduc-
tion, hydrodynamic pressure losses (including losses for
friction);

* high indicators of LSRV (low speed shear visousity) for
quality hole cleaning;

* low viscousity at high shear rates;

* flat, fragile profile of static shear stress;

* saving reservoir properties;

¢ very thin waterproof filtration film or its total lack;

* high lubricating caspacity.

It is advisable that the applied drilling fluid should have
viscoelastic behaviour.

THE DRILLING FLUSHING FLUIDS
FOR CTUS FOR DIFFERENT
GEOTECHNICAL CONDITIONS

The given above criterias are corresponding clayless
polymer viscoelastic circulating fluids of M-I SWACO, such
as Flo-Pro SF, AphronICS, WARP, Di-Pro. Among alternatives
we should mention some types of solutions on hydrocarbon
basis and super thixotropic solution DrilPlex. The actual
choice of solution depends on drilling conditions (in the
first turn on requred solution density and well design) and
type of CTU used. .

So, using CTUs with small 0.D. for drilling of horizontal
holes under anomally low pressures it is recommended to use
AfronICS systems (under specific formation pressure gradi-
ent 0.15-0.8) and FloPro SF (for anomality rate 1.05-1.15)
FloPro SF (1.02-1.57) or DiPro (1,35 and higher). Systems Af-
ronix and Drillplex are especially effective for development
of cracked abosrbing reservoir, and FloPro SF for operations
with collectors with heavy visous oil.

SYSTEM FLOPRO SF

One of the most multi-purpose and widely used in the
world solutions for CT drilling is FloPro SF system — a special
sort of system FloPro NT, now widely used for drilling of
horizontal wells in Western Syberia, but with no use of any
solid phase. As well as in case with FloPro NT, the control of
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TEXHOJIOTUN 1 OBOPYIOBAHWE/TECHNOLOGIES & EQUIPMENT

aHOManbHO HU3KWUX NNACTOBbIX AaBNEHUI MOXHO PEKOMEHA0BATL
cucrembl «AQpoHUKC» (NPU yAENbHOM rpajueHTe NNacToBoro
pasneHus 0,15-0,8) u «®no-Mpo 3c-3d» (ana koadpduumeHTos
aHomanoHoctu 0,8-1,02). [ina 6onee BLICOKUX NNACTOBLIX AaBne-
HUI MOXKHO peKomeHA0BaTh cucTemsl «Llpunnnexkcy (echm koaddu-
LMeHT aHomanbHocTn — 1,05-1,15), «®no-Mpo Ic-3Ich» (1,02-1,57)
unu «flain-NMpo» (1,35 n 6onee). Mpuyem cuctembl «AQpoOHUKCH U
«[lpunnnekc» ocobeHHo 3P deKTUBHLI NPU BCKPBITUM TPELLUHHBIX
nornolaoumx Konnektopos, a «®no-Mpo 3c-3cd» — npu paborte
B NIACTax C TAMENOH BA3KOMA HedTbH0.

CUCTEMA «®J10-MPO 3C-2D»

O,B,HHM 13 Haubonee YHUBEPCANbHbBIX W LWUWWPOKO NPUMEHAEMBIX
B MUPOBOW NpakTuKe pacteopos ans bypeHusa c KT agnsetca cuc-
Tema «®no-Npo Ic-Ih» — cneunansHas pasHOBUGHOCTL CUCTEMBI
«®no-MNpo IH-Tny, WKMpPOKO NPUMEHAEMON B HACcTOALLEe BpeMa AN
GypeHns ropu3oHTanbHbIX CKBAXMUH B 3anagHoi Cubupw, Ho Bes
ucnonb3osaHua kKakon-nubo Teeppoit Gasbl. Tak e, Kak U B ciydae
«®no-Mpo IH-Tuy», KOHTPONL PEONOTUYECKUX XAPAKTEPUCTUK W
obecneyeHune BA3KOYNPYroro NOBEAEHUA CUCTEMbI OCYLECTBSA-
IOTCA NPW NOMOLY BEICOKOOYUILEHHOTO Buononumepa «Pno-Bus
Mntoc». OpHako, B oTan4me ot «@no-Mpo
IH-Tu», kapboHaT KanbLMA B CUCTEME He
ucnonb3yerca, PUALTPALMOHHAA KOPKa
He hopMUpyeTCA, @ KOHTPONb BOAOOTAAHM
ocyllecTeAfeTcs 3a cyet 3 hekToB nac-
TUYeCKOM u/uniu BA3KOyNpyroi TypbyneH-
THOCTH, KOTOpble 3D dEeKTUBHO OrpaHnym-
BalOT NPOHWKHOBEHWE UNLTPATA B NNaCT
B YCNOBUAX paguanbHod dunbTpaunm.
HE‘CMOTDH Hd TO, 4TO TUNOBAA NNOTHOCTL
«®no-lMpo 3c-3¢» cocraenser 1,03-1,15
r/cm® (6onblwmne NAOTHOCTU BO3MOMHbI
NpU UCNONL30BAHUK TAKENbIX CONE,
HanpuMep opmuata HaTpMA UAK Kanus,
GpomMuaa HaTpUsa u T.n.), YHUKaNbHbI
MeXaHW3iM ¢HﬂprEUHH AdHHOTO pacTeO-
pPa NO3BONAET BCKPbIBATL NPOAYKTUEHbIE
FOPU30HTHI € KO3 ULMEHTAMMU aHOMAN b-
HocTu fo 0,8 v penpeccumn po 120 atm. bes
0OnacHOCTW 3arpAa3HeHUAa NPoAYKTUBHOTO
FOPU30OHTa MAW BO3HWKHOBEHWA NOrno-
WweHWin pacteopa. B npakTuke KoHTponAa

CBOWCTB XUAKOCTEN 3aKaHYMBAHWA, Puc, 1. Bucko3umertp Brookfield mogenn LVDV II+
06paboTaHHbix NONMMEpaMy, B OTPACAH Fig, 1, Viscosimeter Brookfield, model LVDV I1+

npumeHatot TepmuH BHCC — BA3KocTs Npu

HU3KUX rpagueHTax CKOpoCTW casura. B

npomsicnoeoit npaktuke BHCC 06biuHO onpeaenensioT ¢ oMol
sucrosumerpos Brookfield mopenu LVDV I1+ (nokasaH Ha puc. 1),
OFITE mogenu 900 unu aHanoru4HbIX.

CUCTEMA «PUJITNEKC»

Ecnun e 6ypeHue c ucnonszopanvem KT ocyulecTenaertcs B
YCNOBUAX, BAU3KMX K HOpPMAnbHbIM (T.€. Npu Ko3hdULUMEHTaX
aHOManbHOCTW YyTb Bbile 1), B Ka4ecTse ofHOro u3 Haubonee ad-
(EKTUBHLIX M MPKU 3TOM HELOPOrUX PELIEHMIA MOXHO PACCMOTPET
CBEPXTUKCOTPOMNHYIO cucTemy «dpunnnexcs.

«[lpunnneKc» B HEKOTOPOM CMbIC/IE OTHOCUTCA K Knaccy BypoBbix
pacTBOPOB, M3BECTHbIX B POCCHMM KaK «TMAPOrenu», M «CMCTEMb
C KOHAEHCUPOBaHHOW TBEpAOoH (a3zoiy», OfHAKO CYWECTBeHHO
OTAMYAETCHA OT HUX MO COCTaBy, cnocoby NPUroTOBAEHUA W UC-
nofb30BaHuA.

Cucrema «[lpunnnexcy ABNAETCA CBEPXTUKCOTPOMHBIM MUHNC-
ThiM BYPOBLIM PACTBOPOM Ha OCHOBE MENKOAUCNEPCHbIX OKCUAOB
Mmarius u antomuHua (MMO — MIXED METAL OXIDE), o6napato-

rheological properties and provision of visco-elastic beha-
viour of the system is controlled with high-purity bio-poly-
mer FloVis plus. However despite FloPro NT, the Lo-Wate is
not used in the system, the filtration film is not formed, and
water yield control is effected with effect of elastic of visco-
elastic turbulence, that restricts the penetration of filtrate
into the layer under conditions of radial filtering. Despite
the fact that typical visousity of FloPro SFis 1.03-1.15 g/cm’,
(higher visosities are possible with the use of heavy salts,
for example sodium or potassium formate, sodium bromide
and so on), the uniqe filtering mechanism of the solution
allows to develop pay zones with anomality rate up to 0.8
and repressions up to 120 atm without fear for polution of
pay zomne or solution absorption. The controlling practice
of completion fluids, treated with polymers, they use term
VNSS in the branch — visosity at low shear speeds. In the
field experience VNSS usually is defined with the help of
viscosimeter Brookfield, model LVDV II+, (shown on fig.1),
OFITE model 900 or similar.

DRILLPLEX SYSTEM

If the drilling with CT is conducted
under conditions close to normal
operating conditions, (that is anom-
ality rate is slightly higher than 1),
as one of the most effective and not
expensive solutions it is possible to
consider super thixotropic system
Drillplex.

Drillplex to some extent is refferred
to a type of driling fluids, known in
Russia as hydrogels, or systems with
condensed solid phase, however sig-
nificantly differs with composition,
way of preparation and use.

Drillplex system is super thixo-
tropic clay drilling mud, based on
fine-dyspersated magnesium and
aluminium oxides (MMO - Mixed
Metal Oxide), that features a number
of specific rheological and filtration
properties, that are not available us-
ing conventional solutions. Fragile
and flat profile of static shear stress
combining high dynamic transverse
strain makes Drillplex an excellent
choice for horizontal bore drilling,
inclined directional wells, milling strings, drilling with CT
and other activities, where they need ultimate deterrent
and carying out properties combining minimum pressure
loss. Thanks to quick change to near solid condition, in the
quiescent state, Drillplex is perfect solution for development
of cracked hirizons and horizons with high permeability with
anomally low formation pressure, stabilization of sloughing
of mellow and micro-crack sedimentary rock and drilling
with CT. The main advantage of Drillplex system from the
point of view of CT system is the ability to hold and carryout
cuttings from very complicated well design and profile, even
at low pumping rates and speeds of solution circulation.

Due to hign activity and cation nature Drillplex has high
inhibitory properties, effectively neutralizing aquation angd
dispersion of clay materials. According to inhibitory proper-
ties it reaches glycol- potassium chloride systems. Despite
“clayey” properties of the system, the solution effectively
saves pay zones from polution and provides reestablishment
up to 99 % of bottomhole formation zone permeability.
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WM PAROM CneludUyecKux peonormyeckinx u GUNbTpaLMoHHbIX
XapaKTepUCTHUK, HeJOCTHHMMbIX NPWU MOMOWM TPAAWULLMOHHbIX
peareHToB. Xpynkuit, nnockuit npoguns CHC B coyeTaHnu c Bbi-
COKWUM AMHAMUYECKUM HanpseHuem casura aenaet «punnnekc»
npeKpacHbiM BbIOGOPOM ANA BypeHUs ropu3oHTaNbHbIX CTBONOB,
NPOTAMEHHbLIX HAKNOHHO HanpaBNeHHbIX CKBAMXUH, (hpe3eposa-
HUA KonoHH, bypenusa ¢ KT u apyrux onepauuit, rae Tpebyiotcs
UCKITIOYUTENBHBIE VAEPIKUBAIOUIME U BbIHOCALLME CBOWCTBA NpW
MUHUMaNbHbIX NoTepAx Aasnenus. bnaropgapa GeicTpomy nepexopy
CUCTEMbI B COCTOAHME, BAU3KOE K TBEPAOMY TeNy, B COCTOAHNN
noKos, «ApuanneKkcy» UaeanbHo NOAXOANT ANA BCKPBITUA TPEULUH-
HbIX W BbICOKONPOHWLAEMbIX TOPU3OHTOB C aHOMANbHO HU3KMMU
NAacTOBLIMU AaBNEHUAMMU, CTAOUNU3ALUMMU OCHINAIOUUXCA PHIX/IbIX
M MUKPOTPELMHOBATBIX 0CAA0YHBIX NOPOA U BypeHua ¢ rubKoil
Tpy60it. [NaBHbIM NPEUMYLLECTBOM CUCTEMbI «[JPUNNNEKCY C TOYKK
3peHusn BypeHus ¢ rubkoil Tpyboil ABNAETCA BO3MOMHOCTL Kayec-
TBEHHOTO YAEPHAHMA W BLIHOCA WAAMa U3 CKOMb YTOAHO CNOMHbIX
N0 KOHCTPYKUMKM M NPOMUAI0 CKBAXWH JaXe NPU O4EHb ManblX
noaayax HacoCoOB W CKOPOCTAX TEYEHMA pacTeopa.

bnaropapa BbICOKO aKTMBHOCTU U KaTWOHHOMY xapakTepy MMO
«[lpunnnexc» obnafaer BLICOKUMU UHTMOUPYIOWMMI CBONCTBAMM,
3hdeKTMBHO NOAABNAA rMApPaTaUMio W AWCNepriupoBaHue rmu-
HUCTBIX Nopof. Mo ypoBHIO MHIMBKUPOBaHUA OH NpUbAMKaeTCsH
K FMIUKOMb-X10PKanueBbiM cucTemam. HecMoTpa Ha «rUHUCTBIA»
XapaKTep CUCTEMbI, PACTBOP NPEKPACHO 3alMILAeT NPOAYKTUBHbIE
FOPU30HTHI OT 3arpa3HeHus u obecneyunsaet go 99 % BoccTaHoB-
nenus npoHuyaemocty M3M.

TEXHOJIOI A «BAPIM»

B oTaenbHbIX Cy4aax BO3HUKAET HeoOX0AMMOCTb NPUMEHEH NS
BO3MOMHOCTEN ycTaHoBOK KT B YCNOBUAX aHOManbHO BbICOKUX
nnactosbix gasnequit (ABMM). Mpu atom ucnons3zosaHue «rpa-
AWUWOHHBIX®» PACTBOPOB, YTAMENEeHHbIX 6apHTDM, HE No3BonsaeTr
NPUMEHATL KONTIOBMHT U3-3a BBICOKMX NOTEPb aBAEHUA HA TPEHWe
M HU3KOM ceMeHTaLMOHHOW YCTOMYUBOCTU TaKUX pacTBOpOB., a
“cnonb3oBaHue pacTBOPOB TAMENbIX CONE MOMET ObITb OrpaHu-
HEHO 3KONOrnyecKumu TpeboBaHUAMK UK HepeHTabenbHOCTLIo
npoexra. ,ﬂ,.ﬂﬂ peweHna TeEXHONOrMYeCcKMX 3aa4 B TAKUX EeCTKUX
ycnoBuax Komnanua «3m-Ait CBako» npegnaraer MCnonb3oearb
CBEPXTAMENbIE U NOABUXHbIE pacTeopbl «BAPT» (WARP). Mo 3a-
naTeHToBaHHON TexHonoruu npurotasnusaetcs WARP-KkoHUeHTpaT,
copepxauuit 80 % WARP-baputa ¢ pasmepom yactuy 1-2 MKM
(Ana cpaBHEHMA: CPefHMI pa3mep YacTuL cTaHaapTHoro bapuTa
— 25 MKM) 1 naoTHoCTbio 2640 kr/m® , unn WARP-KoHUeHTpaT,
copepxawmin 72 % WARP-kapboHata Kansuus, NAOTHOCTLIO A0
1920 kr/m*. YacTuubl yTaKenuTens B KOHUEHTpaTe 3aluiieHsl
crneyuanbHbIM KONNOMA0M, MHIMBUPYIOLMM UX 3NEKTPOXMMUYEeC-
Koe B3aumopeitctue, Gnarogaps yemy cucrema «BAPTM» umeer
HU3KYH BA3ZKOCTb W BbICOKYIO NOABUKHOCTL, HECMOTPA Ha BbLICO-
KYI0 KOHL@HTPaLMIo TBEPAbIX YaCTULL U OTPOMHYIO UX CyMMapHYIO
NOBEPXHOCTL.

bnaropaps yHUKaNnbHbIM ANA TAXENLIX PACTBOPOB PEONOTH-
yecKum ceoicTeam cuctema «BAPI» ycnewHo npuMeHanacs npu
GypeHun B ycnosusax ABIMJ ¢ KT-yctaHoBKoW, B T.4. Ha MecTo-
poxaeHusx CHI.

r'MAOPABJIMHECKME PACHETDI
AJ1A YCTAHOBOK KT

Kak 6610 0TMEYeHo Bbille, OQHWUM K3 Hambonee BaMHbix KpuTte-
pues npu Bolbope pacteopa ansa KT agnaetcs ero peonorndeckas
X3dpaKTeEPUCTUKA. an 3TOM BawHO obecneyuTt BO3MOMHOCTL
NPOMBIBKM CKBAXMUHbI B BbIOPAHHOM PEXUME NPU MUHWUMANbHBIX
noTepax pasnexus sHyTpu KT v 8 3atpy6se. 0661440 Npu ucnons-
3o8aHuu KT pexum nogayu HACOCOB 3aBUCUT B MEPBYK O4YEDEdL
OT TMNa ¥ paboyeil xapaKTepUCTUKU UCMNONL3YeMOoro 3aBoiHoro
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Fig. 2. The input window rheological data of Virtual
Hydraulics

WARP TECHNOLOGY

In some cases there arises need for CTUs installation
under conditions of anomally high formation pressures.
The use of conventional solutions weighted with barite
does not allow use of CT due to high friction losses and
low sediment stability of such solutions, and the use of
solutions of heavy salts could be restricted with eco-
logical requirements or unprofitability of the project.
In order to solve issues in such complicated conditions
company M-I Swaco offers use of super heavy and
mobile solutions WARP. In accordance with registered
technology they prepare WARP concentrated product,
that contains 80 % of the WARP barite with particles
size 1-2 pm (compare: the average particle size of con-
ventional barite is 25 mcm and density 2640 kg/m’, or
WARP concentrate, that contains 72 % of WARP Lo-Wate,
density up to 1920 kg/m’. The particles of heaver are
protected with special colloid, that inhibits its electro-
chemical interaction, resulting in WARP low visousity
and high agility despite high content of solid particles
and its tremendous total surface.

Due to unique rheological properties for heavy solutions
the system WARp has sucessully been used for dilling under
conditions of abnormally high formation pressure with CTU,
as well as on CIS fields.
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ABUraTens, TENEMETPUYECKONH CUCTEMBI M JONOTE W COCTABNACT HE
6onee 6-7 n/c. N3-3a Manoro BHYTPEHHOTO AnameTpa rubroi Tpy-
Bbl CKOpPOCTL TeYeHUs pacTsopa eHyTpU KT MoxeT BbITb A0CTaTOYHO
BbICOKOM, @ PEXUM TeYeHUs NpubnmKaTscs K TypOyneHTHOMY, B TO
BpeMs Kak CKOpOCTb BOCXOASAWEro NOTOKA B 3aTpy6HOM NPOCTPaHC-
TBE MOMET ObITb 04eHb HU3KOW 1 He 06ecne4nBaTh Ka4eCTBEHHOTO
BbIHOCA BbIOYpeHHOTO Wwiama. Y ecnu peonornyeckue xapakrepuc-
THUKW pacTBopa BbIBpaHbl HENPAaBUILHO, CyMMapHbIe NoTepu Aas-
NEHUA MOTYT NpesbicUTL paboyee faBneHue NoAaoLWero Hacoca,
4yTo oﬁycnoam Heoﬁxonﬂmom CHMXXeHMA pacxofa MWOKOCTK,
HEBO3MOMXHOCTW NOAAEPHKAHWUA BLIGPAHHOTO pexuma BypeHua u
ObICTPbIA BLIXOA U3 CTPOA fonoTa u 3aboliHoro geurarens.
Mo3ToMy OHUM U3 KIIOYEBLIX 3NTEMEHTOB NaHuposaHna bype-
HWA C UCnoNb30BaHWeM yctaHosoK KT aBnsercs TwarenbHsli Bei6oOp
PEONorMYECcKUX XapaKTEPUCTUK NPOMbI-
BOYHOWM HUOKOCTU W CneynanM3npoBaH-

 Frietimal Pressure Loss with Additions of Dilfirennt Solidy
Dare Flold = 8% KC1+ 3% MuCl+ 1% LobeTex + 238 pph FLO.VIS

HYDRAULIC CALCULATIONS FOR CTUS

As it has been stated above, one of the most important
criterias while choosing solution for CT is its rheological
properties. It is importmant to provide an opportunity for
well flushing in the selected mode at a minimum pressure
loss inside CT and annular space. Usually using CT the
selection of pump feeding modes depends in the first turn
on type and working properties of used downhole motor,
telemetry system and bit and would make not more than
6-7 hp. Due to small tubing annular space the flow speed
inside tubing could be rather high, and flow pattern could
approach turbulent mode, while the upstream speed inside
annular space could be very low and not provide quality
hole cleaning from cuttings. If the
rheological properties of the solution

are not correctly selected, the total

pressure losses could exceed working

— pressure of feeding pump that would
' lead to need for flow rate reduction,

At impossibility to maintain the selected

drilling modes and quick failure of bit

and downhole motors.

That is why one of the key elements
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ANA TMAPaBAMYECKUX PacyeTos.

B kayecTee mpumepa cneuuanuiu-
POBaHHbIX NPOTpamMMm rMAapaBaAMYECKNX
pacyeToe npu ucnonb3oeaHnu KT momHo
npueecTu naketsl «COILCADE» komnaHuu
«lnombepmes» u « VIRTUAL HYDRAULICS»
(«BupTyanbHas rugpaenukar») KoMnaHuu
«3Im-Aih CBAKO». 06a naketa no3sonsaiT
NPOMU3BOANTL TOYHbIE PacyeTbl TMAPOAN-
Hamuueckux noteps npu Gyperun c KT c
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Puc. 3. Pe3ynbTatbl pacyera BAUAHUA
KOHUEHTpauuu 6ypoBoro wnama Ha noTepu
LaBNeHuA Ha TpeHue npu Gypenun c KT

e nporpamme «VIRTUAL HYDRAULICS»
NPaKTMYeCKW COBNAAANT C peasibHbIMMU
AaHHbIMK BypeHun

Fig. 3. Results of calculation of affection of
concentration of drilling mud for friction
pressure losses while drilling with CT with
Virtual Hydraulics are almost corresponding
the actual drilling data

of drilling planning with CTU use is
thorough selection of rhelogical pro-
perties of flushing fluid and specialized
rheological calculations with the use of
state of the art software. As the pro-
perties of flushing fluids significantly
differ depending on temperature and
pressure, it is necessary to conduct
laboratory research and rheological
measurements of selected fluids and
compounding at different temperatures
and pressures and use the obtained
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yyetom TepMobapoMeTpudeckmnx ycnosuia
B CKBaMMHE, U3MEHEHUA PEONIOTUHECKUX
napaMeTpoB pacTBOpa B 3aBUCMMOCTH OT TEMMNEPATYPbI, Y4MTbIBATL
3KcueHTpu4Hoe pacnonoxenue KT B cTBONE CKBAXUHBI, TN, pa3-
Mep M CKOPOCTL reHEPUPOBAHKA WNaMa U paj ApYrux napameTpos.
Kpome Toro, nomumo peonoruyeckoi moaenu Xepwens — banknu
«VIRTUAL HYDRAULICS» ucnonb3yer ans euie bonee ToYHbIX
pacyetos npuemsl HeveTkol noruku (fuzzy logic) ana paznuuHbix
TUNOB PacTBOPOB.

BbIBOAbl

MonyyeHHble B pe3ynsTaTe pacyeTos faHHble MOTYT UCNOMb30-
BATLCA HE TONLKO A1 ONTUMKU3ALMM TMAPABNNYECKOW NPOrpaMMmbl
NPOMBIBKM, HO M ANA PACcCYeTa U ONTUMU3ALMUW CPOKA CAYKObI
rubkoi Tpy6bl, pacyera gonyctumblx ckopocrei CNO, makcumans-
HO fonycTUMbIX Harpy3ok Ha KT u paga ppyrux napametpoe. B
pesynbTare ewe Ha atane NiaHpoBaHMA CKBAKMHbI 3aKa3yuK no-
NYYaeT BO3MOKHOCTb BCECTOPOHHEN OLLEHKM NPOEKTa U NPUHATUA
rPamMoTHOTO M B3BEWeHHOTO UHXEHEPHOTO PELEHNA.

Takum 06pazom, MOKHO C YBEPEHHOCTbIO YTBEPWAATh, YTO
CywecTsylolmue TeXHONOTUN KaK camux ycraHoBok KT, Tak u
CONyTCTBYIOWMX npoleccos (Binoyas OypoBble pacTeopbl) 3a
NOCNEAHME HECKONbKO NET BbIWAK Ha ropa3go Gonee BLICOKUIA
KayecTBEHHbIN YpoBeHb. W, HECMOTPA Ha CPaBHUTENbHYIO HO-
BU3HY M TEXHUYECKYIO COMHOCTE GYPEHNA C UCNOoNb30BaHWEM
rubkux Tpy6, cywecTeyloumne TEXHUYECKMe pewerua B obnactu
6YpOBLIX PACTBOPOE NO3BOAAIOT BLICTPO M IDHEKTUBHO pewaTts
AaXe camble CNOXHbIE 3aa4u, BLIBOAA KONTIOOMHT U3 pa3paja
IKCNEPUMEHTANbHbLIX B KATErOpUID HA@MHbIX W MPOBEPEHHbIX
MPaKTUKOW TEXHONOT KA.

data for hydraulic calculations.

As an example of specialized pro-
grams of hydraulic calculations using CT it is possible to cite
software CoilCADE of Schlumberger and Virtual Hydraulics of
M-I Swaco. Both software packages allow to conduct precise
calculations of hydrodynamic losses while CT drilling with
consideration of thermobarometerical conditions inside well,
alterations of rheological parameters of the solution depend-
ing on temperature, take into account eccentric position of
CT inside wellbore, type, size and speed of mud production
and a number of other parameters. Besides rheological model
Khershel-Balkli for more precise calculations Virtual Hydrau-
lics uses fuzzy logic for different solution types.

CONCLUSION

As a result obtained data could be used not only for opti-
mization of hydraulical flushing software and optimization
of CT lifetime, calculation of allowable tripping speeds, maxi-
mum allowable CT loads and a number of other parametrers.
Asaresult even on the well planning stage the customer gets
an opportunity of comprehensive project evaluation and
making competent and reasonable engineering decision.

So,itis possible to state that existing technologies of CTUs
itself and associated processes (including drilling muds) dur-
ing last few years penetrated much more higher qualitative
level. And despite newness and technological difficulty of
drilling with CT existing technological solutions in the field
of drilling solutions allow quick and effective solution of the
most complicated tasks, turning out CT from the experimen-
tal into reliable and proven technologies.
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TEXHOJ1I0IN'se PE3KU HKT
NPV JIMKBUOALMN MPUXBATA

C NMOMOLLbIO KONTIOBUHIOBOW YCTAHOBKM

OJ1A4 NMPOU3BOACTBA KPC

O.A. MULLEHKO, MHXEeHep-
TexHanor CYTIHN u KPC
OAQ «CypryTHedTeraa»

mesnancaiengneer | COILED TUBING CUTTING TECHNOLOGY
of SUPNPAKRS FOR THE PURPOSE OF STICKING ELIMINATION WITH COILED
TUBING UNIT DURING WORKOVER

- (Surgutneftegaz)

OMNMUCAHWE NPOBJIEMbI

B HacToAuee Bpema Ha mectopomaeruax 0AO «Cyprythe-
dreras» nponssogatca pabotsl no GypeHnio 6OKOBLIX CTBONOB
Ha Jenpeccuun npy nomoun HOJ'ITIOGHHI’OBHX YCTAHOBOK C
auameTpom rubKoi HacocHo-komnpeccopHo# Tpybsl (HKT)
66 mm cunamu Gpurag Y36C u KPC. B npouecce bypeHus
BOKOBOrO CTBONA CKBAXMHbI BO3HWK MPUXBAT WHCTPYMEHTA.
PacxamuBaHue KoNoHHbl rnbkoi HKT uHkexkTopom pesynsTarta
He fano. beino NPUHATO pelleHne cpe3atb NOABECKY nnalKamMu
fpeBeHToOpa W 3arepMeTU3upoBath ycTee. [posenu paboTsl
No AEeMOHTaXYy KONTIOOMHIOBOro BypuabHOTrO KOMNIEKca v
MOHTaXy nofgbemHoro arperara «Kapaeen-210». Pacxamm-
8aHue noaBecku rubkoi dypunsHoit HKT npu makcumansHoi
Harpy3Ke TaKKe He gano pesynerara. lMepepg Cypryrekum YMHN
u KPC Gbina noctaenexa 3agaya npoBECTM MEXaHWUYECKYIO
De3Ky KONOHHBI rubkoit HKT puametpom 66 MM Ha MaKcu-
MansHO BO3MOXHOW rnybune, ina nposenenuns pabor Beina
npuMeHeHa KonTiobuHrosas ycraHoeka gns npoussoacrea KPC
¢ guametpom rubroit HKT 38 mm.

CornacHo TexHUYeckum XdpaKTepucTUKam nog3eMmHoro obo-
pyaoBaHus 6bina nofobpaHa cnepyowas KOMNOHOBKA:

1. CoeAMHUTENbHBIN KOHHEKTOP

ISSUE DESCRIPTION

Today on fields of Surgutneftegaz they conduct lateral
underbalanced drilling activities with coiled tubing units,
with 66 mm tubing 0.D. with crews of UZBS&KRS. During
drilling of laterals there arose tool sticking. Reciprocation
of CT string with injector gave no results. They made a
decision to cut the suspender with BOP rams and seal the
wellhead. They rigged down the CTD system and rigged up
downhole unit Cardwell-210. Reciprocation of suspender
of coiled tubing drilling string at max loads also gave no
results. Surgut UPNP&KRS had been appointed a task to
conduct mechanical cutting of the drilling string with 66 mm
0.D. at maximum possible depth. In order to conduct the
activity they employed coiled tubing unit for workover with
0.D. of 38 mm.

In accordance with technical features of downhole equip-
ment they selected the following assembly:

1. Connector for 38 mm CT 0.D.

2. Hydraulic anchor, type YGT-60 (Burenie, Krasnodar)

’ Passage diameter of CT, mm 60
ans rubkoin HKT guametpom 38 mm. - —
Working overpressure inside anchor, MPa, 15
2. Akopb ruppaenuyeckuii Tuna ArT-60 not more than
(HNO «bypenuex, r. KpacHopap) Anchor length, mm, not more than 490
Anchor dimesion in transport mode 45
VenoeHbtit guametp HKT, mm 60 (housing 0.D.), mm
W36eiTounoe pabouee pasnenme 15 Anchor maximum 0.D. in working 51
& nonocTu Akops, MMNa He Gonee condition, mm, not less than
LnuHa AKopa, MM, He Gonee 490 Weight, kg, not more than 4.5
FaBapuTHbIi pa3Mep AKOPA B TPAHCNOPTHOM 45 Working media : d"“ﬁl_‘IQ fluid,
nonoxenuu (AuameTp kopnyca), Mm o, water
MaKcuMansHbii AUaMeTp AKops 51 Ambient temperature, °C, not more than 100
8 paboyeMm NONOXKEHUU, MM, HE MEHee connector thread sizes:
Macca, Hr, He Gonee 4,5 Top Sucker-rod
Pabouan cpepa byposo# thread 522
pacTeop, Bottom thread CT 33
HedTs, BOAA
Temneparypa cpene!, °C, e Gonee 100 3. Downhole motor WIP-45 (Baker 0il Tools)
NpucoeguuutensHble pesb6oBblie pasmeps!
Bepx pe3sba Type screw, hydraulic,
wraHrosas W22 downhole
Hu3 | pesbba HKT 33 0.D. 43 mm
Length 2.8m
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3. ieuratens 3a6oiHblit WIP-45 Weight 25 kg
(amepukanckoi hupmel «beitkep 0in Tyna») Bit range 43-76 mm
Tun BUHTOBOM, Connection thread 1”7 AMT
rUAPaBAUYECKUIA, : = -
B Lubricant working fluid
HapyxHblil guamerp 43 MM Working parameters
Lnuna 2,8 M working torque 90 Nem
Macca 25 kr Max torque 145 Nem
[MameTpbl NPUCOCANHUTENbHBIX AONOT 43-76 MM Max Pressure drop 40 kg/sm*
NpucoeauHUTeNbHbIE pe3bobl 1" AMT Working load 5 kM
Cmaska paboyeii Max load 9 kN
HUAKOCTBIO Flushig fluid rate 45-180 l/m
Pa6oune napamerpsbi: Max sand content 1%
pabouuit KPYTALWMIA MOMEHT 90 Hem Max temp 110 °C
MaKCHManbHbIA KPYTALLMIA MOMEHT 145 Hem
MaKcUManbHeli Nepenag AaBneHus 40 Hr/cm?
paGouas Harpyska 5kH 4. Hydraulc tubing cutter, TG 60 (Burenie, Krasnodar)
MaKCMManbHaa Harpyska 9 kH
pacxof NPOMbIBOYHOW MUAKOCTH 45-180 n/muH Passage diameter of CT, mm 60
MaKcMManesHoe cofepiKaHue necka 1% Working overpressure inside cutter, Mpa, not 2
MaKcMManbHas Temnepartypa 110 °C more than
Cutter length, mm, not more than 760
Cutter dimesions in transport mode (housing 45
0.D.), mm
4. Tpy6opeska ruppaeauseckas Tuna Tr 60 Cutter maximum 0.D. in working condition, mm, 105
(HMO «bypenuey, r. KpacHopap) not less than
Weight, kg, not more than 6
YenoeHeii puametp HKT, mm 60 = = =
Working media drilling
N36biToyHoe paboyee faBneHue B NoNOCTH 2 fluid, oil,
Tpy6opesku, MMa He 6onee water
Anuna Tpy6opesku, MM, He Gonee 760 Ambient temperature, °C, not more than 100
FabaputHbiii pasmep Tpy6opesku 45 Connertor thread sizes according to 3
B TPAHCNOPTHOM NONOMEHUH GOST 633-80, CT, mm
(aunamertp Kopnyca), Mm
MakcumanbHblit gpuameTp Tpybopesku B 105
pabouem nonoMKeHUH, MM, He MeHee .
PREPARATION ACTIVITY
Macca, Kr, He 6onee 6
Pa6ouas cpega BypoBo# Preparation activity has been conducted as follows:
pacTeop, First of all they pulled out of flexible driling string the
Hegb, BOAA logging cable. Afterwards they fixed the suspender on
Temneparypa cpeppl, °C, He Gonee 100 table, and dismantled elevator Cardwell-210. SUPNP&KRS
NipMCoSRNHItTERBHEIE PE3B6OBLIE Ra3MEpbI N0 3 ?ssembled tfh}e }vellhead ac;ordmg to standard construction
FOCT 633-80, HKT, Mm or CTU activities with tubing 0.D. 38 mm. Afterwards con-

NOATOTOBUTEJIbHBIE PABOThI

MogroToBuTenbHble paboThl NPOBOAMAKCH B TAKOI nocneno-
BaTENbHOCTU.

BHauane uzsnexknu ua rubkoit bypunsHoit HKT tenemetpuyec-
Kkuid kabens. Mocne IToro 3aKkpenunu NOABECKY Ha NaHWaiby u
aemoHTMpoBanu nofbemMHuk «Kapaeen-210». Cunamu CYINHI u
KPC npoBenu KOMNOHOBKY YCTbA COMMACHO TUNOBOW CXEMe Ans
NpoM3BOACTBA PaboT KONTOHUHIOBOI YCTaHOBKOW C rMBKOI
HKT gpuametpom 38 mmM. 3aTem onpeccoBani HarHeTatenbHble u
BbIKWAHbIE NTUHWK, NDOBENWU MOHTAXK W ONPECCOBKY NPeBEHTOPA
1 NPOMbIBOYHOTO TPOMHKKA. Ha rubkyio HKT 6eina yetaHosneHa
HacagKa-nepo fuametpom 45 mm. Mposenu cnyck rubkoin HKT
AWameTpoM 38 MM C MPOMbIBKOM NudTa Hacagkon-nepom Ao

ducted pressure test of injection and outlet lines, assembled
and conducted presssure test of injector and flushing
T-connector. CTU has been equipped with a wing of 45 mm.
They run in 38 mm CT with lift flushing with wing till the
current bottom hole zone (running in speed 15 m/min).
Than they conducted the botomhole formation zone till
there was clean technical water. Afterwards they changed
the volume of drilling CT string with chloride solution with
specific gravity 1.34 g/sm’. They pulled out the wing from
the well (pulling out speed 17 m/min). They changed the
assembly with template with 0.D. of 53 mm and running-in
and pulling of of the template to the current bottomhole
formation zone. On the wellhead they assembled the follow-
ing assembly: connector, hydraulic anchor, dowhole motor
WIP-45, cutter TG 60 with 0.D. 45 mm. The assembly has
been run to the set depth.
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Tekyuero 3a6os (ckopocTs cnycka Tpy6sl — 15 m/mun). MNocne
3TOr0 NpoMbinu 3aboil A0 uMCTON TexHWYecKoW Bopbl. [lanee
6eina npoussegeHa 3ameHa 06véma rnbkoi bypunsHoit HKT Ha
X/IOPUCTBIFA pacTBop € yaenbHbiM Becom 1,34 r/cm’. NopgHanu
Hacaiky-Nepo 13 CKBaXWHbI (CKOPOCTb Nofbema Tpybsl — 17 m/
MuH). Bbina npoBefeHa cMeHa KOMNOHOBKM Ha WabnoH guameT-
poM 53 MM 1 cnyck-nogbem wabnoHa go Tekyuwero 3abos. Ha
VCThe CKBaXWHbI coﬁpanm KOMMOHOBKY: COEHP‘EHHTEJ‘IEHBIF‘I KOH-
HEKTOP, rTMAPaBANYECcKUid AKops, 3aboiHblit seuratens WIP-45,
tpy6opes Tl 60 guamerpom Kopnyca 45 MM. 3Ty KOMNOHOBKY
ANS PEe3KU CNYCTUNW Ha 3afaHHYI0 TyBuHy.

TEXHOJJOrMYECKIWI NPOLLECC MEXAHU-
YECKOW PE3KU

Pacxop TexHONOrn4yeckon MWAKOCTW Ha HaCOCHO-KOMMpec-
copHoM arperare 6b11 yBenuyeH 1o 220 1/MUH NpKU A3BNEHUM HA
uaHometpe HKA 20 MMNa. Bbina npoBegeHa pe3ka npuxsadYeHHoi
HenpepbieHoit HKT B TeyeHue 4 yacos [0 NafeHwa faBneHus
Ha HKA v nossneHus yupKynsLmm B 3aTpybHOM NPOCTPaHCTBE,
3aTeM KOMNOHOBKY NOAHANW M3 CKBaXMWHbI, B 3aBepueHue
NPOM3BENU AEMOHTAX KONTIOOMHIOBOW YCTaHOBKM C rMbKO#
HKT guametpom 38 mm.

SAKJTIOYHEHUE

MpuMeHeHUe faHHOrO METofa Ha MpaKTWKe nokasano, 4To
3TOT BUf paboT ABNAETCA MEPCNEeKTUBHBIM HE TONBKO NpH
cnyyanx pesku rubkoit HKT, Ho u npu AnKemMpauum NpUXBaTos
B GypeHuu u TpaguumoHrom KPC. B gansHeiwem nnanupyercs
NpOBECTU 3KCnepuMeHTanbHble paboTel Mo peske BypunbHO#
CBT. 3aKa3bl Ha Takue PeMOHTbl UMEIOTCA, HO CYUleCTBYeT
CNOMHOCTL B nogbope Tpybope3sku, Tak KaK TONIMHA CTEHKU B
GypunbHOIt KONOHHe 3HauuTenbHo Gonblue.

sucker-rod thread-wranroeaa pesn6a SH22

GO 3877-80
1
! i Puc. 2.

Fig. 2.

P

TECHNOLOGICAL PROCESS OF
MECHANICAL CUTTING

The rate of technological fluid of the pumping unit has been
increased to 220 1/min at a pressure of 20 MPa. They cutted the
stuck CT within 4 hours till the pressure dropped and circula-
tion in annular space appeared. Than the assemlby has been
pulled out of the well. Than they dismantled CTU with CT of
38 mm 0.D.

CONCLUSION

The application of the following approach has shown that
this kind of activity is a prospective one not when cutting CT,
but also for elimination of sticking while drilling and conven-
tional workover. In future they plan to conduct experiments
for cutting drilling tubing. There orders for such activity, but
there are difficulties for cutter selection, as the wall thickness
in drilling string is significantly higher.

Puc. 1.
Fig. 1.
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YIMEKUCJIOTHAA U
CEPOBOAOPOAOHAHA
KOPPO3UA TMBKUX HKT

Jacques Attie,
Precision Tube Technology

Kak Atti,
komnaHuAa Precision Tube Technology

CO, AND H,S CORROSION

IN COILED TUBING

OBLWAA MHOOPMALINA

B pobuisaemuix dnonpax yacto npucyrersytor €0, u H.S.
OHU MOTYT CyLECTBEHHO YCKOPATL CKOPOCTL 06LWelt Koppo3uu
1 OKa3blBaTh APYrue HeraTuBHble BO3AENCTBUA Ha MaTepuansl,
Hanpumep Bbi3bIBaTb PacTPECKMBAHWE NOJ AECTBUEM HANPA-
HeHwuit B cynbdupacopepauteit cpeae (PHCC). YrnekucnotHas
W CEepOBOAOPOAHAA KOPPO3WUM BCE elle ABNAIOTCA NPeAMeToM
MHOTMX WCCNefoBaHMi, OHAKO B HACTOALLEE BPEMS \)Ke Bbi-
paboTaHbl MpakTUYeCKue pekomeHgaumnu u metofsl 6opsbel ¢
TaKUMW TUNAMW KOPPO3UK. Hanuuue JaHHbIX O KOHLEHTpaLMK
CO, 1 H,S v apyrux xapakTepucTuk COCTOAHMA CKBaXMHbI B COYe-
TaHUW C NPaBUAbHBIM NNAHWPOBAHUEM NO3BONIAET CYILECTBEHHO
yMeHblaTh pUCK noepexpeHna rubrnx HKT u ysennyusars ux
3KCNNyaTauMoHHBIi pecypc.

Llenb ctaten — obuiee 03HaKOMAEHWE C YIEKUCIOTHONR U
CepoBOAOPOAHON KOPPO3Weid U npefocTaBieHne HeKoTOpbIX
pekomeHpaumni no sul6opy rubkux HKT u nnanuposaHuio me-
PONPUATUI NO YMEHbLEHWUIO TaK0H KOPPO3nK.

KOHUEHTPALNA CO, N H,S

CO,n H,S senatotca pactBopumbiMu B Bofie rasamu. KoHueH-
Tpaums CO, 06bl4HO M3MepsaeTca B BUfe 06BEMHBIX (MONbHbIX)
npoueHTos (Hanpumep, 5 % C0,), KoHueHTpauna H,S - & Buge
06beMHON (MONLHOM) AONM B YACTAX HA MUNAWOH (Hanpumep,
150 vacTeit Ha munnuoH). MNpu nnauuposanumn mep no Gopsbe
C Koppo3ueit Haubosee BaxXHOE 3HAYEHUE UMEET NapLUanbHoe
nasnexuve CO, u H.S.

NAPLIMAJIBHOE OABJIEHME TA30B

3akoH [lanbToHa rnacur, YT AaBNeHMEe CMECHU XUMUYECKU
He B3aMMOAEWCTBYIOWMX ra3oB PaBHO CyMMe napuuanbHbIX
AaBNeHWit 3TUX ra3os, a napyuansHoe AaBneHue Kaxaoro rasa
nponopunoHanbHo ero obvemMHoit (MonsHOR) gone. Hanpumep,
eCc/Nu flaBfeHue B CKBaXWHe paBHo 270 Bap, a KOHUEHTpauma
€O, cocrasnser 5 %, To napyuansHoe aasnexne CO, pasHo
13,5 6ap (270 6ap x 5/100 = 13,5 6ap). AHAanoOrM4YHO 3TOMY,
eCNu aBfeHune B CKBaXMWHE paBHo 270 Bap, a KOHUeHTpauus
H,S cocrasnser 150 yacteit Ha MUANMOH, TO NapyuansHoe
Aasnenne H.S pasHo 0,0405 6ap (270 6ap x 150/1 000 000 =
0,0405 6ap)

APYTUE BAXHbBIE MAPAMETPbI KOPPO3UU

Momumo napunansHbix gasnequin CO, u H.S apyrumm saHbl-
MW NapameTpamu KOppo3umu ABNAIOTCA:
— Temneparypa CKBaXXuMHHOro dnonaa;
— pe3ynbTaThl aHann3a Bodbl (KOHUEHTpaUun Xxnopuaos 1 ou-
KapboHaTOB, pacTBOPEHHbIA KUCNOPOA U T.4.);
— CKOPOCTb CKBaMMUHHOrO daiounaa.

BACKGROUND:

CO, and H,S are frequently present in production fluids.

Both CO, and H,S can greatly accelerate general corrosion
rates and lead to other material deterioration, such as stress
corrosion cracking (SSC).

€O, and H,S corrosion is still the subject of much research,
but practical guidelines and mitigation techniques are
available.

Knowing the concentration of C0, and H,S and other well
conditions along with proper planning can significantly reduce
the chance of coiled tubing failure and extend coiled tubing
life.

The purpose of this presentation is to provide a general
overview of C0, and H,S corrosion and offer some guidelines on
coiled tubing selection and other planning actions.

CO, AND H,S CONCENTRATION:

€0, and H_S are both gases that are soluble in water.

(0, concentration is typically measured as a volume (mole)
percentage (such as 5% C0,).

H,S concentration is typically measured as a volume (mole)
fraction in parts-per-million (such as 150 ppm).

For corrosion planning it is the partial pressure of CO, and
H,S that are most important.

PARTIAL PRESSURE OF GASES:

Dalton’s Law states that the total pressure of a gas is the
combination of the partial pressures of each component, and
the partial pressure is proportional to the volume (mole) frac-
tion of the component.

For example, if the well pressure is 4,000 psi and the CO,
concentration is 5%, the partial pressure of CO, is 200 psi
(4,000 psi x 5/100 = 200 psi)

Likewise, if the well pressure is 4,000 psi and the H,S con-
centration is 150 ppm, the partial pressure of H,S is 0.6 psi
(4,000 psi x 150,/1,000,000 = 0.6 psi)

OTHER IMPORTANT CORROSION
PARAMETERS:

Besides the partial pressures of C0, and H,S, other important
corrosion parameters are:
- fluid temperature;
- water analysis (choride and bicarbonate concentrations,
dissolved oxygen, etc);
- wellbore fluid velocity.
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MEXAHU3MbI YITIEKMCNIOTHOW KOPPO3WA

Mpu o6vepunenun CO, c Boaoit obpasyercs OTHOCUTENBHO
cnabas yronbHas kucnota: H,0 + CO, > H,CO,. Bo3geiicTane
YroNbHOM KMCNOTbI Ha YINEPOANCTYIO CTanb NPUBOAUT K 0bwie
notepe matepuana (YMeHbWEHNIO TONWNHBI CTEHKM Tpy6bl),
onpeaensemoil CKOpOCTbio KOppo3un B munax B rog (1 mun =
0,001 pgroima) unu munaumerpax B rog (Mm/r). Mpu BbicoKMx
TeMnepatypax o6pa3syerca 3alWWTHbIA Coit U3 kapboHata
wene3a (FeCO,), ymenbwaroumit ckopocts Koppo3suu. Mpu
BLICOKMX KOHUEHTPALMUAX XNOPUAOB YKa3aHHbIH 3aUUTHbIN
Cnoit HapylwaeTca U CKOPOCTb KOPPO3uK yeenuuueaetcs. Mpu-
cytcraue H.S yenokHser Takoe KOMGUHUPOBAHHOE BAMAHME:
CKOPOCTb KOPPO3UM MOMET MHOFAA YMeHbWwaTbca Gnarogapsa
06pa3oBaHuio 3awWuTHoro cnoa FeS uan ypenuynsatbcs 13-3a
HapyweHus cnos FeCO,.

HOMOIPAMMA YITIEKUCNIOTHOW KOPPO3WA

CO, CORROSION MECHANISMS;

C0, will combine with water to produce carbonic acid, a
relatively weak acid H,0 + CO, > H,CO,.

The effect of carbonic acid on carbon steel is a general mate-
rial (wall thickness) loss that is measured as a corrosion rate
in mpy (0.001 inch per year) or mm/y.

At higher temperatures a protective iron carbonate (FeC0,)
scale will form that will reduce corrosion rates.

High chloride concentrations will destabilize the protective
scale and increase corrosion rates.

If H,S is also present, the combined effects can be compli-
cated, sometimes reducing the corrosion rate and sometimes
increasing the corrosion rate due to either creating an FeS
protective scale or destabilizing the FeCO, scale.

CO, CORROSION NOMOGRAM:
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YITIEKUCJIOTHAA KOPPO3WUHA
B MPUCYTCTBUUN H,S

CO, CORROSION WITH H,S:

14
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-
o

CKOpOCTL Koppoauw (mmly)
Corrosion Rate (mm/y)

0
20 40 60
Temperature, 'C

YIMEKNCNOTHAA TOYE4YHAA KOPPO3W4H

MpuunHoi ToYeYHOW (MECTHOW) KOPPO3UK MOMET CTaTb He-
nonHoe obpasoesaHue 3awutHoro cnos FeCO,. CkopocTb MecTHOM
KOppo3uu MoxKeT Bosiee yem B 20 pas npeBbilars CKOpOCTL 0biyei
koppo3un. 06pasoBaHue KOPPO3UOHHBIX A3B MOMET NPUBECTYU K
yTEYKE Yepe3 MUKPOOTBEPCTUA MAK NONOXUTL HAYAN0 YCTanocT-
HOMY pacTpeckuBaHmio. ToHeYHYI0 KOPPO3WIO He TaK erko npea-
CKA3aTh, KaK 0BbIYHYI0, OAHAKO B LIENIOM ANA ee BO3HUKHOBEHMSA
TpebyeTca 3HaTh YCAOBMUA, NPU KOTOPbIX 0BpasyeTca 3alMTHbI
cnoit FeCO, 1 BbicOKas KOHUEHTPAUUA XN0PUAOB.

PEKOMEHZOALINA .
MNPU YTNEKUCJIOTHOWM KOPPO3 MW

Mpobnema obuiei KOPpPO3KKM aKTyanbHa TOALKO NPU NPOAON-
WUTENBHOM BO3[EHCTBUM BbI3bIBAIOWMX KOPPO3UIO YCNOBUH,
nHanpumep ana HKT manoro guametpa Mav KONOHHLI AnA 3a-
KaH4yuBaHuA. Bo3MOXHOCTL 06pa30BaHUA TOUYEUHO! KOPPO3NH
HEoOX0AUMO yuUTbIBaTL KaK Ans paboumx KONOHH, Tak W ans
KONOHH AN 3akaHYuBaHUA. CKOPOCTU YINEeKUCNOTHON 1 ToYeY-
HOW Koppo3auu ansa runbkux HKT mapok HS-70, HS-80 u HS-90
komnaHuu PTT aenaoTca ofuMHakoBeiMu. [lns onpepenedus
cKopocTei 06bIYHON M TOYEYHOW KOPPO3MKM UCMONbL3YioTCA
MMEIOWMECs CPEACTBA NPOTHO3UPOBAHKA (HanpuMep, Nporpam-
ma InterCorr's Predict 4.0) n faHHble 0 COCTOAHWUM CKBAMMH.
Moaxoaawas npubasKka Ha KOPPO3WIO ONPEAENAETCA C Y4eTOM
TONUWMHBI CTEHOK W (MIK) METOAUKOU MHTMBUpOBaHUA.

MEXAH3MblI CEPOBOJOPOAHOM
KOPPO3WW/CEPOBOAOPOAHOIO
PACTPECKMNBAHWA

MomumMo BKNAAA B BO3HUKHOBEHME 06bIYHOM KOppo3uu H.S
MOMEeT TaKWe BbI3BATb OXPYNYMBAHWE W pacTpeCcKUBaHWe mare-
puana, HaxoAalWerocs nog HanpaxeHuem, Cyutaercs, 410 Npu-
YWHa 3toro — Auddy3na 1 3axear aToMoB BOJJOPOAA B CTanu,
npueoaaline K yMeHbLWeHWIO NNacTUYHOCTH CTanu. 310 ABNEHMWE
Ha3bIBAETCA PACTPECKUBAHUEM MO AECTBUEM HANPAMEHUNA B
cynbthupacopepwauein cpepe (PHCC) npu HU3Kmx (KOMHATHBIX)
Temneparypax 1 KOPpO3MOHHLIM pacTpecKkMBaHuem noj Hanpsa-
weHueM (KPH) npu nosbiweHHbIX TeMneparypax. Yrnepoaucrsie
CTaNW B MAKCMManbHOI CTENEHW NOABEPHEHbl TAKOH KOPPO3UK
Npu TeMneparype, NOYTH PABHOW KOMHATHON.

80 100 120 140

Temnepartypa, 'C

CO, PITTING CORROSION:

Pitting (localized corrosion) can be caused by incomplete
formation of protective FeCO, scale.

Localized corrosion rates can exceed general corrosion rates
by more than 20X. Pit formation can lead to pinhole leak or
initiate fatigue cracking. Not as easy to predict as general
corrosion, but generally requires conditions for formation of
protective FeCO, scale and high chloride concentration.

CO, CORROSION GUIDELINES:

General corrosion only an issue for long exposure, such as ve-
locity string or completion string. Pitting corrosion important
consideration for both workstrings and completion strings.

PTT coiled tubing grades HS-70, HS-80 and HS-90 show similar
C0, corrosion rates and pitting rates.

Use available prediction tools (such as InterCorr's Predict 4.0
program) with well conditions to determine general and pit-
ting corrosion rates. Choose wall thickness and/or inhibiting
strategy to allow suitable corrosion allowance.

H,S CORROSION/CRACKING MECHANISMS:

Aside from contribution to general corrosion, H,S can con-
tribute to embrittlement and cracking when the material is
under stress. This is believed to be caused by Hydrogen atoms
diffusing into the steel and becoming trapped and decreasing
the ductility of the steel.

This is called Sulfide Stress Cracking (SSC) at lower (room)
temperatures and Stress Corrosion Cracking (SCC) at elevated
temperature conditions.

Maximum susceptibility for carbon steels is near room tem-
perature.

MATERIAL SELECTION BY STANDARD:

ANSI/NACE Standard MR0175-2003 provides requirements ta
provide “resistance” to SSC/SCC.
For carbon steels requirements are:
- maximum hardness of 22 HRc;
hot-rolled strip;
annealed weld seam;
- full-body stress relief after tube forming.
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BbIBEOP MATEPUAJIOB MO CTAHZAPTY
0J19 OBECTIEYEHWS YCTONYMBOCTY
K'BO3AEACTBUIO H,S

Cranpapr MR0175-2003 ANSI/NACE (takke Kak u ISO 15156-
1,2,3) copepxuT TpeGoBaHms Ans obecnedenus yeToiRuMBocTy
k PHCC/KPH.

Ans yrnepoaucToit cranu npeaycMoTpeHs cnepyuolmne Tpe-
6oBaHus:

— MaKcumanbHas teeppocte — 22 HRc (TBepgocts no Poksenny

no wkane C);

— UCNONb30BaHWUe ropayeKaTaHoi noiocoBoi cTanu:
— TepMoobpaboTka cBapHbIX WBOB;
— CHATME HanpsXeHWA Co BCero Tena Tpy6bl nocae ee U3roToe-

NeHus.

WCMbITAHWE HA PHCC/KPH
B MPUCYTCTBUM H,S

B cranpapte TM0177-96 ANSI/NACE copepxarcs obwenpu-
HATbIE METOAUKKM UCMLITAHWIA.

MpeaycmMoTpeHsl YeTbipe PasnUyHbIe CXEMbI UCMBITAHMIA (Bce
OHW PaccyuTaHbl ANA CO3aHUA BONbLINX MEXAHWUYECKMUX HanpsA-
WEHWH, BNNOTb 40 100 % Teky4ecTu):

— TUMOBOE UCMBITAHWE Ha Pa3pbiB UM PacTAKEHME:

— TUNOBOE UCMBbITAHWNE METOJ0M U30rHYTOM Banku;

— CTaHAAPTHOE UCNLITAHUE METOOM PAa3Pe3HOro KOMbLa;

— CTaHAAPTHOE MCNbITAaHUE METOA0M ABYXKOHCONLHOM Banku.

Ans Tpy6 yaule Bcero npuMeHAIOT CTaHAAPTHOE CNbITaHMe
METOAOM pa3pesHoro konbua. [pu ero nposefeHUn Mcnonb3y-
f0TCA ABA CTAHAAPTHBIX (PAI0MAA, KAXKABIA U3 KOTOPbIX COAEPIKUT
H,S ¢ napunaneHeim pasnennem npuénusutensho 1 Kr/cm?,
umeet Temneparypy 24°C u copepmut 5 % NaCl (no secy).
®nionpbl pasnuyanTcs no 3HayeHnio pH:

— pacTBop A: 3HaueHue nokasarens pH HaxoauTcA B AuanasoHe

oT 2,6 0o 2,8;

— pacTBop B: 3HayeHue nokasarens pH HaxoauTcs B gnanasome

oT 3,4 0o 3,6.

lMpoponkutensHocTs UcnbITaHUA — 720 Yacos.

PE3YJILTATbI UCTLITAHUW
MMBKUX HKT KOMIMAHUW PTT
HA PHCC B MPUCYTCTBUU H,S

fMbkue HKT HS-70, HS-80 u HS-90 yecnewHo npownu
CTaHAapTHOe MCNbITAaHUE METOAO0M Pa3pesHoro Kosblia no
NACE TM0177 B pactsope A npu 100 %-Hom HanpsxeHuu
TEKYYecTH.

bonbwoit 3kcnayaTauMOHHbIA OnbIT MOATBEPHAALT, YTO
ru6kue HKT HS-70 1 HS-80 MoryT ucnonb3oearscs Bo MHOMUX
BLICOKOCEPHUCTBIX Cpeaax.

PEKOMEH[IALIW MO CEPOBOIOPOHOM
KOPPO3WW / PACTPECKMBAHMIO
B MPUCYTCTBUM H,S

Xots rubkue HKT mapku HS-90 npownw naboparopHsie uc-
nbiTaHnsA, komnauus PTT HacToATenbHO peKoMeHayeT ucnons3o-
Barb H5-70 u HS-80 smMecto HS-90 B BbICOKOCEPHUCTLIX CpEaax.
B HacTosLlee BPeMA HeT HafleHbIX CPEACTB NPOTHOIUPOBAHMS
PHCC/KPH (32 ucknioueHnem cneynansHoro McnsiTaHus Mero-
AOM Pa3pe3HOro KoJbLa B CKBAXMHHbIX yCNOBUAX). Ecam ume-
IOTCA COMHEHUA, UCNONb3YIiTe MHTMBUTOD KOPPO3MK C y4eTOM
COCTOAHWA CKBAXMHbI,

TESTING
FOR SSC/
SCC:

ANSI/NACE
Standard
TM0177-96 con-
tains most com-
monly used test
methods.

Four different
configurations
(all designed
to create high
stress, up to
100% of yield):
- Standard Ten-

sile Test:

- Standard Bent-

Beam Test;

- Standard C-

Ring Test;
-Standard '

Double-Can-

tilever-Beam

Test.

For tubing the
most frequently
used method is
the Standard C-
Ring Test.

Two standard
fluids used for
Standard C-Ring
Test, each have
H,S partial pres-
sure of approxi-
mately 14.5 psi,
temperature of

YuacTok konTio6uHra Ha 6apabane,

Ha pucynke nokasawa xapaktepHan
paspacraiowasca obnacrb Kopposuu.Bropoit
BWUTOK Ha Gapabanxe.

Segment of coiled tubing on spool. Picture
presents characteristic shape of corrosion
with corrosion growth. Second row on the

spool.

122-it meTp Tpy6b1. Ha pucyHke nokazaHa
ToueyHas Koppo3uA. Ha ocHoBe 3amepos
rny6una cocraenser 0,7 MM.

122nd m of the tubing. Picture
presents corrosion pits. On the basis of

75F, ar_ld 5% NaCl measurements with slide caliper in place
(by weight). Flu- marked on the picture, depth of pit is
ids differ by pH: aprox.0.7 mm.
- Solution A has

pH of between

2.6 and 2.8:

- Solution B has pH of between 3.4 and 3.6.
720 hour test duration.

TEST RESULTS
FOR PTT COILED TUBING:

HS-70, HS-80 and HS-90 all passed NACE TM0177, Standard
C-Ring Test in solution A at 100% yield stress.

Significant field experience confirms suitability of HS-70
and HS-80 in many sour environments.

H,S CORROSION/CRACKING
GUIDELINES:

While HS-90 has passed lab tests, PTT strongly recom-
mends use of HS-70 and HS-80 over HS-90 in sour envi-
ronments.

There are no reliable predictive tools for SSC/SCC (other
than custom C-ring experiments at well conditions). Know
the well conditions and use inhibitor when in doubt.

LIN3IWdINO3 ® SIIDOTONHDIIL/INHVIOTAIOTO U MNIOUOHX3L
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NMPEOJIOXKEHUA

MO TEXHWYECKOMY OBECMNEYEHMIO PABOT

A.B. Thapbiues,
yned coserta aupextopos OAD
«[lepeoOMancKxuMmmaltl»

C MPUMEHEHMEM KONTIOBUHIOBOW TEXHUK

A.B. Gladyshev, a member of supervisory
board of Pervomaiskchimmash

PROPOSALS

FOR COILED TUBING TECHNOLOGIES

B 1998 rony B BopoHexe no HWUKMATUBE HECKONBKWX NPO-
MbIWAEHHbIX NPeANnpUATUA Bbin CO3AAH XONAKUHT, OAHUM W3
HanpaeneHuit [eATeNLHOCTU KOTOPOro CTano NpoW3BOACTBO
obopynoBanua ans Hedrerasosoit otpacnu Poccuu. Torpa e
B Hero sowno CKB konTOUHroBOro MalWMHOCTPOEHUS — cne-
UManu3npoBaHHoe NpeanpuaTUe No paspaboTke KONTIOOMHIO-
BOI TexHUKK. 3a nepuog peatensHoctu ¢ CKb cotpypHuyany U
Anekcanap leopriesny Monyaros (npocdeccop PIY Hedu nrasa
um. Ty6K1Ha), n cOTpyAHUKM 3aBoaa «Metanamuct» (r. Mocksa),
W CneunanucTel npeanpuaTus «Pukop» — KonTio6MHroBbIe ar-
perarbl X NPOM3BOACTBA A0 CUX NOP IKCyaTUpyloTCA HedTe-
rasoBbiMu npegnpuaTuamin Poccun. NagHbIM KOHCTPYKTOPOM C
momeHTa ocHosaHua CKB pa6otaer Muxaun Anekceesuny Kono-
TUIA, €BBIMYCKHUK» TOM }e WKObI POCCMIACKOTO KONTIOMHIa, 4TO
W BCE OCTanbHble OCHOBATENW NpeanpuUATHit no paspaboTke 1
npon3BOACTBY KoNTIOBMHTa Kak B Poccun, Tak u B benopyccum.
B koHue 2004 rofia B COCTaB XONJMHra BOWNO nNpeanpuaTve
«Mepeomaiickxummaw» (Tambosckasn 061.).

CeropHsa Ha OAO «[epsomaiickxummall» paboTaer oKono
MonyTopa ThICAY YenoBeK.

Hawa TpagnUMOHHas NPOAYKUMA — 3TO arperarsl KUCOTHOM
o6paboTku npu3aboitHoi 30Hbl ckBaxuH (AHL-32/50), arperars|
LemeHTMpoBoyHbie (ALl 32) c Hacocamm cOBCTBEHHOTO U3r0TOB-
fIeHIA, TPOMbICNOBLIE NapoBbie nepesBikHble ycTanosku (MMYA-
1600,/100M), arperatbl gns aenapaduuusauum cksaxut (ALMM
12/150-Y1), aBTOUMCTEPHBI, KeNe3HOAOPOXKHbIE LUMCTEPHDI ANA
nepeBo3Kiu HedTenpPoAYKTOB, EMKOCTHOE 060pya0BaHHe, 060py-
[0BaHWe ana HeTEXMMUYECKON NPOMBILIEHHOCTH, 3anacHble
YacTu K Beinyckaemomy 060pyAoBaHUIO U MHOTOE Apyroe.

Ha npepnpuaTuu ecTb MOLLHOE UTENHOE NPOU3BOACTBO.
TexHONOruA NUTLA NO BLIXUIaeMbIM U BbINNaBNAEMbIM MOAENAM
3HaYUTENbHO YBENUYMNA NPOYHOCTL U CPOK 3KCNAYyaTaL i BPC,
WapHUPHbIX KONEH U T.A.

TakKe CepUIHO BbINYCKAETCH €MKOCTHOe 06opypoBaHue.
KpoMme cTaHAapTHbIX KaTanoXHbIX eMKoCTe o1 7 M* o 200 M,
npefHasHaYeHHbIX 415 XPaHeHUA U TPAHCMOPTUPOBKK CHM-
EHHbIX YINEBO0POAOB, HehTH N He(TENPOAYKTOB, XUMUYEC-
KMX W TexHOnoruyeckmx wuakoctei, 3asog XM ocsausaer
NPOM3BOACTBO CBAPHbIX Pe3epByapoB NoNUCTOBOK cbopxu fo
5 000 M?, a TakkKe W3roToB/IeHNe pe3epeyapos N0 WHAUBUAY-
anbHbIM 3aka3am. Bce emkocTHoe obopyaoBaHve NpoxXoauT
NONHLIA PEHTFEHOBCKWIA KOHTPO/b, COOTBETCTBYA CaMbiM Bbl-
COKWM CTaHfapTaM KauecTsa, uTo, B CBOIO 04epefb, N03BONUIO
npeanpuaTuio ctatb oneparopom 0AD «TpaHcHedTb».

B 2004 r. 6bin M3roTOBNEH OMbITHBIM 0Bpasel KoNTIOOMH-
rosoit ycraHoBku YPAH-20.1. OnbiTHas 3akcnayarauua ycra-
HOBKM B Teyenue noutu nonytopa net 8 0AO «HK “Pocreds”
— KpacHonapHedTeras» no3sonuna ocsouTs bonee pecatu
TEXHONOTNYECKUX Onepauuit U NpoBOANTL B 3aBUCHMOCTH OT
CNOKHOCTH OT 5 10 14 peMoHTOB B MecsL, 4To obecneynno
OTANYHbIE IKOHOMUYECKIUE NOKA3ATENN OKYNaeMOCTH YCTAHOBKK,
HeCMOTPA Ha Manblit 4ebuT ckBaxuH. Beab paboTsl NPOBOAUAUCH
Ha MECTOPOXAEHWUHK, OCBOEHHOM OHUM U3 NEPBLIX B POCCHH, n
peanbHO OHO WCTOLWEeHO.

3a Bce Bpema paboTsl YCTAaHOBKM He 610 Cepbe3HbIX 0TKA30B
MeXaHUKW W ruapaBnuKKu. YsenuyeHHblil paguyc 3axopa Tpy-
6bl, «MArKas», 6e3 pLIBKOB M YAapOB rMAPABNMKA NO3BONAUIK

In 1998 a holding was created in Voronezh in accordance with
initiative of Voronesh entrepreneurs. One of the main goals of
the holding was manufacturing of the equipment for the Rus-
sian oil&gas complex. At the same time SKB of coiled tubing
mechanical engineering— specialized enterprise developing
coiled tubing equipment — went in house of the holding.

During its activity Alexander Molchanov (professor of Russian
State Gubkin Oil and Gas University) cooperated with the SKB and
workers of Metallist plant (Moscow) and specialists of Rikor com-
pany - coiled tubing units of all the enterprises are being used by
Russian oil and gas companies. The chief engineer from the date of
SKB establishment is Mikhail Kolotiy, “a graduate” of the Russian
coiled tubing school, as well as other founders of coiled tubing de-
velopment and manufacturing in Russian and Belarus. By the end of
2004 Pervomaiskchimmash (Tambov region) joined the holding.

Today Pervomaiskchimmash amounts about 1500 workers.

Our conventional products — acid treatment units for
bottomhole zone treatment (ANC-32/50), cementing units
(AC 32) with domestic pumps, field stream mobile units (PPUA
1600/100M), well dewaxing units (ADPM 12/150-U1), truck
tanks, railroad tanks for oil products transportation, capaci-
tance equipment, equipment for petro-chemical industry, spare
parts for produced equipment and other goods.

The enterprise has high-capacity foundry. Foundry tech-
nology according to consumable and investment patterns
significantly increased durability and life of BRS, swivel joints
and other products.

They also have serial production of capacitance equipment. Besides
standard catalog models ranging from 7 to 200 m’, designed for stor-
age and transportation of liquefied hydrocarbons, oil and oil products.
chemical and technological liquids, the factory PHM commercialize
manufacturing of welded tanks up to 5000 m’, as well as manufactur-
ing of tanks in accordance with customer orders. All the equipment
is x-ray tested and conforms to the highest quality standards, that
in its turn allowed factory to be a Transneft operator.

In 2004 they made a prototype of coiled tubing unit Uran-20.1.
They conducted operation testing within one and a half year
with Rosneft-Krasnodarneftegaz that allowed commercializing
over ten servicing jobs and conduct 5-14 operations per month
depending on complication that gave excellent economic in-
dexes of unit payback despite low production rates of wells.
The services were conducted on one of the first fields in Russia,
and the field is actually depleted.

There were no serious mechanical and hydraulic equipment
failures. Increased tubing bending radius, “soft” hydraulics
with no kicks and impacts allowed twice increase the tubing
lifetime claimed by the manufacturers.

The unit is designed to operate with wells with pressure
up to 35 mPa, could operate with tubing 0.D.s from 25 mm
(4000 m) to 38.1 mm (up to 3000 m).

Chassis — KrAZ-63221 (6x6). All-wheel-drive vehicle allows
to travel off roads. The unit is within allowable dimensions.

Hydraulic manipulator with load moment 16 tm is employeg:
as equipment installer. Base delivery set includes:

- quad BOP;

. oilfield tool set (back valves, flushing nozzles, appli
ance for tubing feeding into injector head).
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obecneyuTs yBeNUYEHWE CPOKA IKCnayaTauuu Tpybsl go 50 %
OT 33ABNIEHHOrO NPOU3BOJUTENEM.

YcranoBKa paccumTaHa gns paboTel Ha CKBAKMHAX C JaBNeHN-
em go 35 MMa, moxet paboTtars ¢ Tpybamu guameTpom ot 25 MM
(4000 m) no 38,1 MM (go 3000 m).

basosoe waccu - KpA3-63221. [onHonpueoaHbIi aBTOMOOUAL
No3BoNsAeT NepefBnratbCa B YCNoBUAX 6e300p0Xba. Arperar non-
HOCTbIO YKNA/bIBAETCA B JOMYCTWUMbIi TDAHCNOPTHbINA rabapur.

B kayecTBe ycTaHOBILMKA 060PYAOBAHWUA UCNONL30BAH TUA-
POMAHUNYNATOP C FPY30BbIM MOMEHTOM 16 TM™.

B 6a30Bblit KOMNAEKT NOCTABKM arperara BXOAAT:

- YeTbipexCeKLMOHHbIN BAOK NpeBeHTOpPOB;

- KOMMNAEKT NPOMBICAOBOrO WHCTpyMeHTa (oBpaTHble
Knanawbl, NPOMbIBOYHbIE HAcafKW, npucnocobneqne ansa 3a-
npaskyu TpyGbl B WHKEKTOD).

YcTaHoBKa npowna Beck KOMMNEKC WCMbITAHWKA, Nony4una
pa3spelleHne Ha npMMeHeHWe W cepTHdUKAT COOTBETCTBUS,
nposefeHo 0406peHue TMNa TPAHCIOPTHOTO CPeACTBa.

OCHOBHLIMW BUAAMM PEMOHTOB, 0CBOEHHbIX Kyb6aHLamu Ha yc-
TaHosKe «YPAH-20.1», ABNAIOTCA MPOMbIBKA NECYaHbIX NPoOOK;
pacxawuaHue npuxsaros HKT meTonom gpeHupoBaHus; noaro-
TOBKA CKBaXWH M HAMbIB KBApLIeBOTO Necka (NpoTUBONECOYHbIN
(UNLTP); YCTAHOBKA UEMEHTHBIX MOCTOB; PEMOHTHO-U30/5 LM~
OHHble paboTel BOAOHAbYXAOWMMK NONUMEPaMK; MPOMbIBKA
ropu3oHTanbHeIx Tpy60nNpoeoaos (konnexktopos cbopa HedTy);
kncnotHas obpaboTka npu3aboiHoM 30HSI.

Ha cerofHAWHWIt feHb U3rOTOBNEHbI ellle 2 YCTAHOBKM C aHa-
NOTrMYHbIMK XapakTepucTukamu. Npu nx npousBoacTee BbinK
yuTEHbl 3amMeyanus K onbiTHomy o6pasuy. OcHoBHaA Lenb npu
MPOM3BOACTBE YCTAHOBOK 3TOM0 KNAacca — MaKCUMMYM Hagem-
HOCTH NPK CHUKEHUN ceBecToumocTi. B uenom nponssoacTeeH-
Hble MOWHOCTK (C yyeTom 2-x npodunbHLIX 3aBOJOB) U paaa
aKTWBOB NO3BONAIOT BbINyCKaTh A0 15 arperatos B rog.

B CKB konTiobuHrosoro mawmuHocTpoeHus Tpyautcs 20 Yeno-
BEK, U 3TO N03BOAAET Ham He CTOATL Ha mecTe. [1pu 3TOM Hawa
cTpaterna — He AOTOHATL KOT0-TO, 3, aKTUBHO COTPYAHUYAs C
He(TerasoBbIMU KOMNAHWAMM, UCKATL HOBbIE (opmbl 06opy-
AOBaHWUA, MOXET ObiTh, faXe rMOpUAHOrO, coyeTallero B cebe
HECKONbKO TeXHONOrMYecKux arperatos. [nasHoi 3agaqen gns
Hac B laHHbIA MOMEHT ABAAETCA MaKCHManbHas IhGeKTUBHOCTL
MCNOMb30BaHWA HayYHO-TeXHUHECKOrD NOTEHUMANA B MHTEPECaX
3akaszyuka. Mbl npurnawaem K COTpYAHUYECTBY W NAPTHEPCTBY
Bce HedTerasogobbiBaolue U CepBUCHbIE MPEANPUATHA U
roTOBEl NPOBOAWTL Pa3paboTKy U BHegpeHUEe HOBbIX MaeH u
TeXHONOr Wi,

byayuee HedTerazosoit 0TpacaM — B WHPOKOM UCMOAL3O-
BaHUK KonTiobuHra. Wl cTaska gomKHa fenathcs Ha KOMMNEKCH,
npefHasHayeHHble ANA peleHus KOHKPeTHbIX 3aaay.

061Wen3BECTHO, 4TO NPAKTUYECKN BCE NPEANPUATHA BLIBOAAT
U3 CBOEW CTPYKTYPbLI NOApa3sfieNeHnus Cepeuca Ha «BONbHbIE
xnebay. Mpuyem U3HOC OCHOBHBIX (POHA0B CEPBUCHBIX Npef-
NpuATMIA MecTamu poxoanT Ao 70 %. BoigeneHue w3 tena
MaTepuMHCKOW KoMnaHuu nofpasymesaeT OTCYTCTBUE yBEPEH-
HOCTW B NOCTOAHHOM 0ObeMe 33aKa30B, YTO COBEPLWEHHO He
CTUMYNUPYET K BAOKEHWIO CPEACTB B npuobpeTeHne HOBOIA
TeXHWKK. [TOCTOAHHBIA He PEMOHT U OTKa3bl CTAPOW 3aMblKatkoT
3T0T 6€3pagoCTHbIA Kpyr.

W ceroHa Mbl roToBbl NpeanoKuTL 06bEAUHEHUE CBOUX
BO3MOXHOCTel B 06nacTu nocTaeku HedTenpombliCNoBoro 060-
PYAOBAHWA C ONBITOM CEPBUCHBIX KOMNAHWI B paMKax CO3AaHUA
COBMECTHbIX NpeanpuATUA. CHMKAA M3AEPIKM HA cogepKanve
W PEMOHT NapKa cneuTexH MKW, Mbl COBMECTHO CMOXeM obecne-
YUTb KOHKYPEHTHbIE LieHbl N0 CPAaBHEHWUIO C CyLLECTBYIOWMMM
CepBUCHBIMKW ruraHTamu. Hawa uens — CO3gaHue OTEYECTBEH-
HOWM CEePBUCHON KOMNaHKK, cnocobHoi obecne4nsars esicoKoe
KayecTBO NPOBOAMUMBIX paboT Npu pasymHseix ueHax. M cnocob
ee 0CTUKEeHNs — 3T0 0ObeanHeH e,

The unit passed the entire testing, received application per-
mission and certificate of conformance, approved as a means
of transport type.

The general type of servicing, commercialized by Kuban work-
ers with the unit Uran-20.1, is sand plug flushing, CT sticking
reciprocation with drainage, well preparation and inwash of quartz
sand, cement bridge installation, servicing and isolation activities
with water swelling polymers, flushing of horizontal pipelines (oil
manifolds), acid treatment of bottomhole formation zones.

Today two units with similar properties are manufactured. These
units have been manufactured using prototype remarks, The main
purpose for the manufacturing of this unit class is maximum
reliability at cost price reduction. In general, factory production
facilities (taking into account 2 specialized factories) and assets
allow manufacturing within the range 10-15 units per year.

SKB of coiled tubing manufacturing employs 20 people, and this
allows not standing still. Our strategy is not to chase anyone, but
actively cooperating with oil and gas companies to seek for new
equipment configurations, probably even hybrid equipment that
combines multiple technological units. The primal aim at the time
is to achieve maximum possible use of scientific and technical po-
tential for the sake of our customers. We invite for cooperation and
partnership all oil and gas producing and servicing companies and
are ready to research and implement new ideas and technologies.

Future of oilfield technology is in wide use of coiled tubing
technologies. And we should concentrate on complexes that
are purpose built for specific tasks.

It is wide known that almost all the companies are forcing
servicing departments to make money. By the way, the wearout
of fixed capital stock sometimes hits 70 % mark. Separation
from associated company means lack of confidence in constant
volume of orders and is not inspiring to invest money in new
equipment. Constant servicing and failures of old equipment
finish the circle.

Today we are ready to offer joining of our capabilities in sup-
ply of oilfield equipment with companies experience to render
services within the frames of creation of joint ventures. Reducing
maintenance cost for special equipment fleet, together we could
provide competitive prices comparing with existing servicing gi-
ants. Our purpose is to create domestic servicing company that
would be capable to provide high quality of servicing at reason-
able prices. And integration is the way to achieve this.

L

Vpan-20.1
Uran-20.1
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OlnbIT PASPABOTKHA

N NMPUMEHEHUSA
TEJIECUCTEMbI 3TC-42HHKT
LA KONTIOBUHIOBOIO BYPEHUS

V.P.Chuprov,
V.N.Danilenko
VNIIGIS

B.IM. Yynpos,

B.H. JaHuneHko,

Bcepocecuitckuid HayHHO-UCCNeaoBaTENLCKIN
W NPOBKTHO-KOHCTPYKTOPCKMIA UHCTUTYT
reodusnyecknx nccnenosaHig
rE0Noropa3BefoHHbIX CKBaXMH

{OAQ HMM «BHUWIMNC»)

EXPERIENCE OF DEVELOPMENT
AND USE OF TELEMETRY SYSTEM 3TS-42NNKT

FOR COILED TUBING DRILLING

3a pyﬁe)ﬂom WHTEHCUBHO PA3BWBAKOTCA TEXHONOIMK MC-
CNefj0BaHu1iA, KaNUTaNLHOTO PEMOHTA U BypeHus CKBaMUH Ha
HenpepbiBHbIX HACOCHO-KOMNPECCOPHbIX Tpy6ax (KONTIOBUHT).
B Poccuu 3T TeXHONOrMW WUPOKO NPUMEHAIOTCA NPU Kanu-
TaNbHOM PEMOHTE CKBAKMH U NPAKTUYECKU He UCNOoNb3yTCA
npu BypeHun BBUAY OTCYTCTBUS OTEYECTBEHHbIX KOATIOGUH-
FOBbIX YCTAHOBOK, OCHAWEHHbIX OTEYeCTBEHHBIMHU 3a60iHbIMK
TeNeMeTpMYeCcKMMK CUCTEMAMKU AN YNpaBNeHus NpoLEccoM
KONTHOWHIOBOrO GypeHus.

MonbiTKy CO3AaTh OTEYECTBEHHYID TEXHONOrMID Ha Hase
6enopycckoit KONTOUHIOBOM YCTAHOBKKM C POCCHMIACKMMU
OpWeHTaTopoM W 3ab0iHOI TENemMeTpUYeCcKoi CUCTEMO, M-
nopTHoW rubkoi Tpyboit guamerpom 60,3 MM, OCHAUEHHON
KabenbHbIM KaHanom ceazm, npeanputana AHK «bawnedTsby».
Mo 3aka3zy AHK «bawwnedto» Tenecucremy 3TC-42HHKT pnsn
KONTIBUHIOBOW TexHONOrMK BypeHus CKBAXKMH pazpaboTan u
usrotosun OAO HMM «BHWUUTUC». 3a ocHoey Gbina B3aTa 3a-
BoitHas Tenemetpuyeckan cucrema 3TC-423M c GecnpoBoHbIM
3NeKTPOMarHUTHbIM KaHanom cBAzM, paspaboranxas 0AO HNN
«BHWUUTWC» panee. Tenecucrema 3TC-42HHKT coctonT 3 ckea-
HUHHOTo npubopa 1 Ha3eMHOro npuemMHo-06pabarsiBallLero
komnnexca. KomnoHoeka Hu3a GypunsHoi konoHHel (KHBK) ¢
TeNnecucTemoii nokasaxa Ha puc. 1.

HenpepbigHas HacocHoKoMnpeccopHas Tpyba npucoeanHs-
ETCA K Tenecucreme C NOMOLWbLID CNeunanbHoOro CoeauHnTens.
KapoTaHbiit BpoHUpOBaHHbIN Kabenb, pasmMelleHHslil B Tpy6e,
Yepes y3en coefUHeHUs U reouUanyeckyio KabenbHyo ronosKy
BHYTPW HEro coeiMHARTCA C U30IMPOBAHHOM OT MPOMbIBOYHOM
MUAKOCTH WTAHTOMN C LLIeHTPaTOPaMH, KOTOPAA CBA3bIBAET TOKO-
BeAYLLYIO UMY Kabens c Mogynem U3MepeHus 1 TeNeMeTpum
MWT (BTopeiM npoBoaom cnymut kopnyc). MAT o6ecneynsaer
U3MepeHue asumyTa, 3eHUTHOTO Yrna, Yrna NoNOXeHUs OTKNO-
HUTENA, TEMNEepaTypbl, UHTerpankLHoOro ypoBHA BUOpPaLMid U UH-
TEHCUBHOCTU ECTECTBEHHOTO ramma-usnydenus (TK) u nepegauy
370N MH(OPMALMKU HA HA3eMHbIA NpUemMHO-06pabaTsiBatoLLnit
KoMnnekc no Kabenio., nO!"[JEI.IJHOCTh W3MepeHUa 3eHUTHOro
yma — +0,1°, asumyta — £1,5°. MUT ceepxy 1 cHU3y yaanex
OT MarHUTHbIX Macc 3a CYeT CTanbHbIX HEPIKABEIOWNX Auamar-
HUTHBIX TPYO ANWHOI No 3 M.

MepeBOAHUK — 3NEKTPUYECKMIA pasfenuTenb OTAENALT HIU3
KHBK ot Kopnyca Tenecucremsl, anektpuyeckas ceazs MUT ¢
Huzom KHBK ocyuiecTensercs Take Yepes WTaHry B HUKHeI
AWamarHuTHoi Tpybe.

Huxe pasgenutens pacnonomeH rufpasnuyeckuin opueHTa-
Top paszpabotkun 000 «HCI» (r. Yha) ans Bpawenns 3aboitHoro
OTKAOHWTENA NO KOMaHAaM CBEPXY NOCPeAcTBOM MaHHI’IyﬁﬂuHﬁ
C TMAPABNAUYECKUM AaBNEHNEM.

ﬂrﬂﬁ M3IMEPEHUA YINa NONOMEHWA OTKNOHUTENR HUKE OPUEHTE-

~ TOpa pa3Melled Moaynb U3MEPEHWNA YIna NONOXEHUS OTHAOHUTENA

MWNO. [laryuk yrma nonomeHus OTKNOHUTENA BEINONHEH Takxe
Ha WHTerpanbHbIX aKCeNepoMeTpax, UMEET aBTOHOMHOE NUTEHKE
(nocTatouHoe s HenpepbiBHo# paboTsl B Teyenue 600 Yacos).

Abroad there is extensive activity aimed at development
of research technologies, workover and well drilling with
coiled tubing. In Russia these technologies have been
widely used in well workover and almost have no use in
well drilling because of absence of domestic coiled tubing
units equipped with domestic downhole telemetry systems
for drilling control.

An attempt to make domestic technology based on Byelorus-
sian coiled tubing unit with Russian orienter and downhole
telemetry system, 60.3 0.D. foreign tubing with cable installed
hasbeenundertaken by Bashneft. In accordance with Bashneft
request, VNIIGIS developed and manufactured a telemetry
system 3TS-42NNKT for coiled tubing drilling. As a basis they
took downhole telemetry system 3TS-42EM with cordless elec-
tromagnetic communication link, earlier developed by VNIIGIS.
The telemetry system 3TS-42NNKT comprises downhole ap-
pliance and surface receiving-processing unit. The BHA with
telemetry system is shown on fig.1.

The coiled tubing is connected to telemetry system with
special connector. The logging armored cable, located inside
tubing, via connector assembly and logging cable head inside
it, connects isolated from flushing fluid rod with centrators,
that connects power cable with measuring and telemetry
module MTM (the housing is used as a second conductor).
MTM provides measurement of azimuth, zenith angle, angle of
whipstock locating, temperature, integral vibration level and
natural gamma-radiation and transmits of all the information
to the surface receiving-processing unit via cable. Precision
of zenith angle is +0,1°, azimuth- +1,5°. MTM is located away
from up and down from magnetic masses with steel stainless
diamagnetic tubing 3 meter long.

Sub, an electric separator, that divides top of BHA from
telemetry system housing, electric connection of MTM with
lower part of BHA is effected via rod in lower diamagnetic
tubing.

Below separator there is installed hydraulic orienter of NSL
(Ufa) for rotation of downhole whipstock in accordance with
orders give from above by means of hydraulic pressure.

In order to measure whipstok position angle, below orientor
there is located a WAMU whipstock angle measuring unit. The
sensor of the whipstock location angle is based on integral
accelerometers, has self-contained power supply (for con-
tinuous operation for 600 hours). Information on location of
rotating whipstock driven by hydraulic orienter with WAMU
via electromagnetic link is transmitted to main telemetry
system (MTM) and from this system with a stream of other
data to the surface.

The spindle axle of downhole whipstock (displacement
motor D-95) above bit is installed above-bit module NDM-ME,
also with electromagnetic communication link with main
telemetry system. The module measures axial load on bit,
bit RPM, pressure inside string, pressure in annular space,
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TEXHOJIOTMMX N OBOPYJOBAHWUE/TECHNOLOGIES & EQUIPMENT

WHhopMaLna 0 nonoxeHum BpaliaemMoro ruapasnyeckum opueH-
Tatopom otknoHuTens ¢ MUMO no GecnposogHoMy 3NeKTPOMArHUT-
HOMY KaHany CBA3W NepefaeTcs Ha MaTepPUHCKYIo Tenecuctemy (Ha
MWT) u ot Hee B NoTOKE APYriX AaHHbIX — HA NOBEPXHOCTb.

Ha san wnuxpens 3a6oiHoro oTKNOHNUTENs (06BbEMHBIA ABUra-
Tens [1-95) cpasy Hag A0NOTOM YCTaHABAMBAETCA HALA0NOTHBIN
mogyne HIAM-3M, Takke ¢ BecnpoBOAHLIM 3NEKTPOMArHUTHBIM
KaHanoM CBA3M C MaTepuHcKol Tenecuctremoi. Mogynb usmepaer
OCEBYIO HAarpy3Ky Ha 40N0TO, YacToTy BpalleHUR A0N0Ta, AaBe-
HUE BHYTPU KONOHHBLI, ABNEHWE B 3aTpyObe, N0 KOTOPbIM Npu
HeobxogumMocTy
MOMHO BbIYMCAATD
AnddepeHymans-
HOe faBlneHue U
CTPOWTL Marpam-
MYy KaK nokasa-
TeNb KOHTaKTa
J0N0Ta C NOpoaon
MW NNAacToBOrO
nasnexdus. Aeto-
HOMHOE NUTaHKWe
B HAAAONOTHOM
MOAyNe paccyu-
TaHo Ha 300 ya-
coB. BHewHui sug,
MOAYNA NOKa3aH
Ha puc. 2. Hap-
AONOTHBIA MOAYNb
WMEET MUHUMANb-
HO BO3MOXHYIO
anvHy (0,5 M) u
OUaMEeTp, paBHbIN
AwameTpy Bana
06beMHOro ABM-
ratens (92 mm),
a Takme OTBEpC-

Kanan F'K/channel GK
AzumyTt/Azimuth

3enuTHblit yron/Zenith angle
Vron nonoeHus oTin./
Whipstock location angle
Temneparypa/

Temperature

VpoeeHb BUGpaymii/
Vibration level

becnpoBsogHoM
3INEKTPOMarHUTHBIN
KaHan cea3un/Cordless
electromagnetic
communication link

O6opotsl/RPM
TAE QAR HPORORE. | oogsan Harpyska Ha gonoto/
DPOMBIBOYHOU | pAvjal bitload
4anbHO MOAYNb | Pressure inside tubing
pazpabaTbiBancs | Jasneuue B 3arpy6oe/
Ana Tenecuctembl | Pressure in annular space

3TC-423M c bec-
MPOBO/AHbIM 3NEK~
TPOMATHUTHBIM
KaHanoMm CBA3W U
umeer (CMm. puc. 2)
4 mopudukauuu
Nno KoMnaeKcy 13-
MepseMblx napa-
MeTpos, B ToM yucne K, koTopsiit Becbma apdekTBeH Ana reo-
HaBUraLuu U NPUMEHANCA NPU TOYHOM BCKPbITUM NPOAYKTUBHBIX
nnacros. PaszpabarsiBaerca natan MogudmKaLma MOAyIA.

HazemHblit npuemMHo-06pabarbiBalowWuit KOMNAEKC UMeeT MHO-
ro obuero ¢ aHanornyHelMm Tenecuctemsl 3TC-423M. Curnan ot
CKBAMXMHHOrO NpuBopa NPUHUMAETCS YCTPOMCTBOM CONPSKEHUS
YCO, dunstpyercs, yeunusaertcs, gekoaupyertcs, hopmupyeTca u
nopaerca Ha Notebook. 06paboTaHHble faHHble oTOBpamaoTca
Ha AMCcnnee B NpUBLIYHOM A5 onepatopa Buae, a FK — B suae
Auarpamm. Bce gaHHble, noctynatoume ¢ 3abos, 3anucbiBaoTca
B NamATH KOMNblOTEpa.

CHavana tenecucrema 3TC-42HHKT 6eina onpobosaHa Ha
06blyHOM BypoBOM MHCTPyMeHTe npu BypeHun GokoBOTO
CTBO/A. 3aTeM OHa NPOWNA NPOU3BOACTBEHHBIE UCTIBITAHUA
npu 6ypeHun konTiobuHrom 60KOBOro CTBONA CKBAMMHBI Ne
16197 AcaHosckoi nnowaau 8 mapte 2004 ropa, rae 6bin
HabpaH yron 91°, U yiKe B WTATHOM pexume BYPUNUCH CKBa-

Puc. 1. Tenecucrema 3TC-42 HHKT ana kontio6uHrosom TexHonormu 6ypeHun CKBamuH

when necessary one may calculate the differential press
and draw chart as an indicator of bit interaction with ro
or formation pressure.

Self-contained power supply in above-bit module is rat
for 300 hours. Module is shown on fig.2. The above-bit mod
has minimum possible length (0.5 m) and diameter equal
diameter of displacement motor (92 mm) and also a hole
flushing fluid flow. Initially the module has been develop
for telemetry system 3TS-42EM with cordless electromagne
communication link and has (fig. 2) 4 modifications in a
HenpepbiBHAA HACOCHO-KOMNpeccopHan Tpyba/
coiled tubing

Ka6ene/cable

coeguHutens HHKT c Hu3oM KonoHHel/
connector of CT with lower section of the string

y3en coeguHenuns Kabens c tenecuctemon/
cable connector with telemetry system

wraHra/
rod

AuamarHuTHaa Tpyba/
diamagnetic tubing

MOAYNb M3MEepeHUA 1 Tenemerpuu MUT /
measuring and telemetry module MTM

AuamarHuTHas Tpyba/
diamagnetic tubing

paspenuTent 3AEKTPOMarHUTHbIA/
electric separator

opuenTarop/
orienter

MOAYNb U3MEPEHUA NONOKEHUA oTKNOHUTena MUNO/
whipstock angle measuring unit WAMU

. 3a60WHBIA OTKNOHUTEND/
dowhole whipstock

HaAA0NOTHbIA Moaynb HAM-3M/
above-bit unit NDM-ME

ponoto/
bit

Fig. 1. Telemetry system 3TS-42 NNKT for CT drilling

cordance with range of measurements as well as GK, that 2
very effective for geological navigation and is used for preci
development of pay zones. At this time they develop 5-
modification of the module.

The surface receiving-processing module has a lot in comm
with similar system 3TS-42EM. The signal from downhole to
is accepted with interface unit USO, is being filtered, amplifi
decoded, formed and headed to Notebook. The processed da
is shown on the screen in usual way, and GK - as a chart.
the info that comes from bottomhole is stored in compu
memory.

First telemetry system 3TS-42NNKT has been tested
conventional drilling tool when drilling a lateral hole.

Afterwards they used it in industrial testing when coil
tubing drilling of lateral hole of well No.1619G of Asyano
area in March of 2004, when they made an angle of 91,
in normal mode they drilled well No.5224 and multibore
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HuHbl N2 5224 1 mHOrocTBONKa 5222/23
Hromawesckoi nnowagu. bypenue
BENOCh HAa AENPeccun Ha aspupoBaHHOM
azotom obneryeHHom pacteope. Bce paH-
Hble OT TENECUCTEMBI € 32601, oTobpamae-
Mble HAa KOMNbIOTepE, GbiTN Ype3BbIYaNHO
BayHbl M BocTpeboBaHbl. Mo HUM perynu-
poBanach Aenpeccus Ha NNacT, pexum
BypeHus, OCylWeCcTBAANOChL yNpaBneHue
TpaekTopueit. Tenecuctema nonyunnach
BECbMa HAleHOM W XUBYYEH, OHa BbIEp-
)ana AiBa nonera ¢ ycTba Ha 3aboii, Beina
B NpuUxBaTax. HagemHocTb HaAAONOTHOTO
Moayns Takxe Gbina goKasaHa.

3anyck cnoxHoil KonTOuHroBoi Tex-
HONOrUK GbiN TPYAHBIM WU AONTUM, TPYAHO
panacb otpaboTka rupgpagnuyeckoro
opueHTaTopa, ¢ KOTopbiM BbIN0 CBA3AHO
MHOXEeCTBO CNYCKO-NOALEMOB, B pe3ynbrate
yero Tpy6a u3Hocunack. buino npUHATO pe-
weHune 0 paspaboTKe 3neKTpoMexaHuyec-
KOro OpUeHTaTopa, KOTOPbIi K HACTOALEMY
BPEMEHU YHe roToB K CKBAMMHHBIM UCMbI-
TaHuam, a BHWUTNC 3akasaHa paspabortka
TenecucTeMmbl, cnocobHoi paboTate Kak
TMAPABNUYECKUM, TAK U C INEKTPOMEXA-
HUYecKUM opueHTaTopom. [anbHenwan
cyabba NpoeKTa 3aBUCKUT OT NPOJOIKEHNA
(hMHaHCUPOBaHUA.

0AO HIMN «BHUWUTNC» nomumo cuctem,

L e— e i

Puc. 2.06wmit BUA HAAA0NOTHOTO MOAYNA
Moaudukauumu HapAONOTHOTrO MOAYNA NO

1)
2)

W3MepAemMbIM napaMeTpam:
3EHUTHBIN YroJl, 4acToTa BpaleHun aonoTa,
ypoBeHb BUGpauuit;

AaBNEHUE BHYTPU UHCTPYMEHTa, 3aTpybHoe
faBneHue, 0CeBas Harpy3Ka Ha gonoto,
4acToTa BpalyeHus AON0Ta;

TO )€ ANA KONTHOUHra;

K, KC;

paspabareisaerca: K (npoctpancTeeHHo
OpPMEHTUPOBAHHbINW), 3eHUTHBLIA yron, YacToTa
BpalleHus aonora

Fig. 2. The general view of above-bit module
Modification of above-bit module according to

2)

measuring parameters:

zenith angle, but RPM, vibration;

pressure inside tool, annular pressure, axial
bit load, bit RPM;

N 5222/23 of Yugomashevski area.
' They maintained underbalanced

drilling with lightened drilling mud
aerated with nitrogen. All the data
from telemetry system from the
bottomhole were shown on PC, they
were very important and demanded.
In accordance with the information
they adjusted underbalanced condi-
tions, drilling mode, adjusted drilling

" trajectory.

Telemetry system was very reliable

| and stable, it survived after two falls

from wellhead to bottomhole, and
was in sticking footprints. The reli-
ability of above-bit module has also
been proven.

The launch of complicated coiled
tubing technology was difficult and
long, the debugging of hydraulic ori-
enter was also difficult, that resulted
in many RIN and POOH operations, as
a result the tubing has been worn-
out. They made a decision to develop
electro-mechanical orienter, which
was ready to present time for down-
hole testing and VNIIGIS ordered
development of telemetry system,
capable of operation with hydraulic
and electro-mechanical orienter. A

NpeAHasHaueHHbIX ANA NPOBOAKM CKBAXUH, 3)
obnagaer U TexHONOrUei NpoBeAEHNs 4)
reou3nyeckux UCcneoBaHuin CKBaMMH 5)
(TNC) ¢ ucnonb3oBaHwem KONTIOGUHTOBOI
YCTaHOBKW, OCHAILEHHOM KapOTaMHbIM Ka-
6enem. Komnnekc NMC nop Hazeanmnem AMK-HH-50 Brnioyaer
B ceba DOKOBOI KapOTaXK B UHTErPANLHON AU CKAHUPYIOLLEN
MmoandUKauKUK, BONHOBOW aKyCTUYECKUIA KapoTax, raMmma-Ka-
pOTa¥ M HENTPOHHbLIA raMMa-KapoTay B UHTErpanbHoi unu
CNEeKTPOMETPUYECKOH MoandUKaLMKM, HEATPOHHLIA KapoTax,
NWUTONAOTHOCHOM raMma-ramMmma-KapoTax, TEPMOMETPHIO, PE3UC-
TUBUMETPUIO M KaBepHOMETPUID. [INA UCKNIOYEHNUA aBapURHBIX
CHUTYaLWIA CNYCK JAHHOTO KOMNAEKCa Ha 3ab0i ocyWecTBAAETCA
B CONPOBOMAEHWUM AaTYUMKA OCEBOW HArpy3KW, U3MEPAIOLLErO
ycunue Ha KoHUe KoNTioBUHTOBOW TpyObl B CKBAMWHE, U CUCTEMBI
«[edekrockon-konTiobuHr (pazpabotin 3A0 HP «TUTACk),
obecneynBaoleil KOHTPONbL TEXHUYECKOTO COCTORHUA KONTIO-
BuHroeoit Tpy6bl Npu ee paboTte Ha CKBaMUHe.,

GK, KS;

1.4Yynpoe, B.M. Tenecucrema ana KontobuHroeoro GypeHus /
B.M. Yynpoe, A.B. bentkos, A.A. bukurees n gp. // bypenue
u HedTb. 2004, main. — C. 38.

2.4Yynpos, B.M1. W3mepeHus napametpos B npouecce bypeHus
861134 o1 gonota / B.M. Yynpoe, A.B. benbkos, A.A. Bukun-
HeeB u ap. // bypenue u HedTb. 2004, nioHs, — C, 22-23.

3.WBaHoe, B.A. AnnaparypHo-nporpaMmMHulil kKoMnnekc «Ha-
AWMP» ANA ONepaTWBHOTO KOHTPONA W YNpaBneHus Pexu-
MOM NPOBOAKMW CKBAXWH npu KonTiobuHrosom Byperun /
B.fA. WsaHos, I A. ByHuH, A.LLl. KOnpaw6aes u ap. // HTB «Ka-
poTamHuK». — Bbin.111-112.— Teeps: U3a. AUC, 2003.

3.[anunenko, B.H. TexHonorua u annapatypa «[ledexrockon-
KONTIOBUHI» [ANA KOHTPONA TEXHUYECKOTO COCTORHMSA ANUHHO-
MepHoit 6eamydToBoi Tpybel / B.H. laHunerko, B.B. lonyiwxo,
B.W. WamwnH // Bpemsa kontiobunra. — Ne 10, 2004.

same for coiled tubing;

under development: GK (spatially oriented),
zenith angle, bit RPM.

further project life depends on its
funding.

VNIIGIS besides system designed
for well making possesses technol-
ogy for well logging with coiled
tubing unit equipped with logging cable. The system GIS,
called AMK-NN-50 comprises side logging in integral and
scanning models, wave acoustic logging, gamma-ray logging
and neutron logging in integral and spectrometric models,
neutron logging, formation density litho gamma-gamma
logging, thermometry, resistivity measurements and caliper
measurement. In order to avoid emergency cases the RIN
of the system is effected along with sensor of axial load,
that measures load on the end of CT inside well, and system
defectoscope-coiled tubing (developed by GITAS), that pro-
vides control of technical condition of coiled tubing when
working with well.

2
AV {5

1.Chuprov, V.P. Telemetry system for coiled tubing drilling
/V.P.Chuprov, A.V.Belkov, A.A.Bikinev and others /Burenie
ineft. 2004, May, p 38

2.Chuprov, V.P. Measuring characteristics when drilling near bit
/ V.P.Chuprov, A.V.Belkov, A.A.Bikinev and others /Burenie
ineft. 2004, June. — P. 22-23

3.Ivanov V.Y. System NADIR for operative control of well mak-
ing mode for coiled tubing drilling /V.Y.Ivanov, G.A.Bunin,
A.S.Yldashbaev and others / Karotazhnik. — Issue 111-112.
— Tver: AIS, 2003.

4.Danilenko, V.N. Technology and equipment “Defecto-
scope-coiled tubing” for coiled tubing condition control /
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NAKEP COILFLATE -

PELLUEHWE OJ14 CENEKTUBHOW N301ALUN NMJTACTOB

Stuart Wilson,
Technical director.

Stanislav Zagranichny,
Sales engineer.

[MApaBAvYecKue HalyBHbIE NaKepbl UCMONb3YIOTCA YyKe MHOTUE
rofibl ANA CENEeKTUBHOM 06paBoTKI NNAcToB B HedhTera3oBbx CKBAKN-
nax. K coxaneHuio, creneHs HafeXHOoCTH TaKMX Nakepos Npu BbICOKAX
TeMmneparypax 1 IaBNeHUAX, a TaKoKe Npu NOBLILLIEHHON arpecCUBHOCTH
cpefbl 40 CUX NOp 0CTaBanack A0BONLHO HU3KOM.

V30nALMS 30H B CNIOMKHbIX CKBAKMHHBIX YCIIOBUAX BCETAA NPEACTAB-
nana coboii CAOXKHYI NpoBnemy, KOTOpas Tenepb MOXET YCNewHo
pelaTbCs C NOMOLI|bI0 Pa3paboTKu KOMMAHUU «lnombepie» — Ha-
pysHoro nakepa CoilFLATE™, cnyckaemoro 4epe3 HKT.

®upmennas mapka CoilFLATE® asnsercs obwen ans NUHeRKU Ha-
[yBHbIX NaKEPOB, KOTOPas BKIOYAET B cebs:

— CoilFLATE* HPHT — nakep ans paboTsl B YCNOBUAX BLICOKUX
TeMneparyp W AaBneHni ¢ OAHUM AKOPHBIM yYCTPOIACTBOM, OAHOMPO-
XOfHbIA, OHOKPATHOTO PACUIMPEHUS, C BOIMOXKHOCTbIO U3BCYEHNA
WIM OCTAaBNeHUA B CKBAXUHE NOCne OTCOANHEHWA;

— CoilFLATE* ST — HajyBHO# CABOEHHBIV NaKep, KOTOPbilt 33 OAMH
CYCK MOXET UCNONB30BATHCS ANA U30NALNM HECKONBKUX 3aaHHbIX
WHTEPBaNOB (3aNyCKAETCA B CEPUIHOE NPOU3BOACTBO B KOHLIE TEKY-
wero ropa).

(taHpapTHas KOMMOHOBKA BKITIOYAET B cebs:
® KOHHEKTOP ANA COBAVHEHUA C BEPXHEN YaCTbi0 KONOHHDI rubKmux

HKT;
® y3en rofioBKM ABUratens, COCTOAWMA U3 obparHbiX KnanaHos €

[BOVHBIMM 33C/I0HKAMM 1 Pa3beuHUTENEHOTO yCTPOIACTBA, yNpas-

JIAEMOTO WAPOBbIM TMAPABANYECKUM KIIANAHOM;
® [aTyMK YBMHDI, MCMIONb3YeMblii NPY ONepaLnax, TPeBYIOLNX TOHHO-

FO KOHTPONS FyB6UHbI. B TaKoM BapuaHTe KOMNOHOBKA CMYCKAGTCA C

NOKATOpOM MydT, 4TO N03BONAET NEPeAaBarb B pexume peanbHoro

BPEMEHV JaHHbIe, aHaNorn4Hble CTaHAaPTHOMY JIM-kapoTaxy, obec-

neyusas TOYHYIO NPUBA3KY MO MybMHE MecTa YCTaHOBKM NaKepa;
* LMPKYNALMOHHBII / HaAyBHOW UHCTPYMEHT, MCMOMb3YEMbIH NS

npoBeaeHus LUPKYNALYMY B MPOLLECce CMycKa KOMNOHOBKM B CcKBa-

HMHY, @ TAKKE 1A ONepaLmMn pacluMpeHus nakepa;

e naKepyloUWil 3NEMEHT, NOCAe PacluMpeHia 1 Nocaakyu KoToporo

CO3/AAETCA M30NALMA MEMY FOPU3OHTAMU;
® yHUBEPCaNbHbIW KNanax, BKTI0YAOLMIA B Ce65 NPOCTOM BbIXKUMHOM

nepeBOAHMK, PEryNMpOBKON KOTOPOTO AOCTUMAETCA TOYHBIA KOHT-

pPONb pacluupeHns Nakepylouero AnemeHTa.

HapyHblit AvameTp Bcel KOMNOHOBKW B cbope cocrasnser 2'/°
[0iiMa, NO3TOMY OHA MOXET MPOXOAUTb Yepes Tpy6bl Bcex pasMepoB
C HapyMHbIM AMAaMeTPOM GonblinM 2"/, moiima. Bnevatnaer 10, 4T0
CoilFLATE* HPHT MoxeT paclupsTbca Gonee yem B 3 pasa no OTHO-
WEHMIO K CBOEMY HOMUHANILHOMY HApY)KHOMY IMaMETPY ¥ MOXKET pac-
WHPATLCS B 06CAAHOM KONOHHE ANAMETPOM 7°/® pioitma. Temneparypa
cucTembl — A0 375 F, unn 192 °C, Tak 410 cUCTEMA MOKET paboTarb B
CKBAKMHAX C BLICOKOW TEMNepaTypou.

0HOi! 13 HaboNee BaXKHbIX XapaKTEPUCTUK NAKEPYIOUAX YCTPOACTB
ABNAETCA MAKCUManbHOe AuthepeHLManbHOe AaBNeHHE, KOTOPOE Cro-
cobeH BbiaepxmBaTh nakep. Yem bonbie K03 hULMEHT PaCcLIMPEHUs,
Tem Gonee Bbicokoe anddepeHuuanbHoe AaBneHNe MOXET BbIACPIKM-
garb nakep. Hanpumep, npu ko3¢ duuneHTe pacluMpeHua 2:1BcCKBa-
JUHAX C XBOCTOBMKOM 5 IIO/MOB 11 MEHee NaKep CMOXET BbIAEPHBATH
paeneHue bonee 6000 psi, a B CKBAXM Hax, Tpebyiolmx pacwnpenus 3:1,
nakep 6Gynet BblepHUBATL AABNEHNE Bonee 2000 psi.

HaKoHely elie OAHUM NapaMeTpoM Nakepa, BaHbIM ANA MHOTUX

INFLATABLE PACKER COILFLATE —
FOR COILED TUBING TECHNOLOGIES

For years inflatable packers have been used to isolate in-
dividual zones for treatment. Unfortunately, conventional
inflates have been limited in their reliability and ability to
operate under extremes of temperature and pressure and in
harsh chemical environments.

Setting in harsh wellbore environments with regards to
HPHT applications and chemically aggressive environments,
has long been a major industry wide problematic area and this
is where CoilFLATE* is in a league of it's own and can offer
operators a unique thru-tubing solution.

The name CoilFLATE* is the family name and within this
consists :

— CoilFLATE* HPHT the single anchoring packer which is
a single set, single time run inflatable that has the option of
being retrieved or disconnected and left downhole.

_ CoilFLATE* ST which is due for commercialization later this
year, is the inflatable straddle system that can be multi-set for
completing several treatments within the same run .

The standard BHA typically consists of a :

o Coiled Tubing connector, for connecting to the above i
string;

e motor Head assembly consisting of the dual flapper check
valves and hydraulic ball operated disconnect;

o fordepth critical applications where the optionistorunwith
awireless Casing Collar Locator (CCL) (known as DepthLOG)
where real-time signals are able to be received at surface
with the same output as with a standard CCL, depth is able
to be correlated prior to setting the packer;

e acomponent called a Circulate/Inflate Orifice Tool (CIOT) is

used for circulation whilst running the tool in the well and

also for inflation of the packer;

packer element section is next in the tool string, which is the

component that actually inflates and creates theisolatation

between zones;

e a Universal valve (UV) that consists of a simple pump out
sub that can be varied to control the inflation pressure ac-
curately.

The complete tool-string is 2'/," outside diameter (0D)
that can run through all sizes of tubing above 27/," 0D tubing,
however what is very impressive is that the CoilFLATE* ele-
ment can inflate over 3 times its’ original 0D and can inflate
into 7°/,” OD casing. The temperature of the system is rated to
375 °F or 192 °C, so can cover very high temperature wells.

One of the most important parameters when dealing with
packers, is the maximum differential pressure that the packer
can withstand. The smaller the expansion ratio the more dif-
ferential pressure the packer canbe subjected to- for example
with 2 to 1 expansion ratio, such as in wells with 5” liners and
below, the packer can withstand over 6000psi, and in wells
which require 3 to 1 expansion ratios, the packer can still
withstand over 2000 psi.

Finally, another important aspect in the packer operational
design is for wells with small minimum restriction sizes- that
the packer can run through and more importantly be retrieved
through. Post treatment and following deflation the packes
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Puc. 1. B ocHose pa6otel nakepa CoilFLATE nemar nepefoebie TexHonoruu «lliniomGepie», o6ecneunpaoline Boicokuit KoadhuumeHt
pacwmpeHus

Fig. 1. The CoilFLATE packer relies on advanced Schlumberger Technology, allowing high expansion ratios

TWUMOB ONepaLui, ABAAETCA MUHUMANbHbIA IMaMeTp Ana CyCKa 1, UTo
elle bonee BawHO, — NS M3BNEYEHWUA nakepa. [ocne oKOHYaHUA
06paboTKM M CAYTMA NaKepa OH MOMET ObITb NErKO W3BNEYEeH NpK
HaNUuUU CyeHuin go 2,205 gioima, npudem ana 3toro Tpebyerca
HEe3HaYUTENbHOE YCUNKME Ha KONOHHY KONTioBKHra.

KoMnoHeHTbI cucTEMbI:
® MexaHW3M HanoNHEHWR, PErYNUPYIOWWACA CPe3HbIMI WNUIbKAMK

WNW pa3pbiBHBIMU MEMBpaHaMU;
® TEPMOCTOMKMI paclumMpsioWmiics Kopnyc (3nemeHT nakepa), co-

CTOAWMIA U3 HAabopa TOHKMUX HAKNAAbIBAKOWMXCA METANNUYECKNX

NNacTHH, KOTOPbIE NPEOTBPALAIOT CHKATHE Kamepsl U HUKCUpYIOT

nakep Ha cTeHke 06CagHONA KONOHHBI, 0BecneynBan HagexHyio

paboty nakepa 6e3 NpocKanb3biBaHWA ANA AOCTUKEHUA BLICOKUX
nutdepeHUManbHbix 4aBNEHNIA BbIWE W HUKE Hero;
® cucTeMa KpenneHus Kkopnyca ans obecneyeHus eguHoobpasHoro

POBHOTO HAMONHEHWA U MAKCUMaNnbHO BO3MOXKHOM repMeTu3aLmni

1 uKCcauMK nakepa;

® BHEWHWIA repMeTU3UPYIOLMIA COCTAB ANA U30NALMU AaBneHus
BbllLE W HUKe NaKepa;
yCUNEeHHbIe NNACTUHLI KOPMYCa, BLICOKONPOYHAA CHCTEMa Kpernie-
HUA KOPMYCa, KOMNO3MTHAS KaMepa M XMMUYECKU YCTOMYUBLIN rep-
METU3UPYIOLLMIA COCTaB, NOANEPIKUBAIOLLME NAKEP B HANOJHEHHOM
1 3atMKCYPOBAHHOM COCTOSIHUW.
WN3onaunorHan cuctema CoilFLATE* HPHT coctouT U3 cneumansHo
NoOrHaHHBIX KOMMOHEHTOB; KOMMOHOBKA MOXET BKITIOYaTL Nakep Ans
KMCNoTHO 06paboTku nnacta unu P, nakep Ans LeMeHTUpPOBaHUA
UnM NaKep-npobKy ANs OTCeYeHUA MOCTYNNEHUA BoAbl UnK rasa. B
BEPXHIO KOMNOHOBKY, KOMNNEKTYIOWYIOCA B COOTBETCTBUM C KOH-
KPETHON 33aaaueil, BXOAAT HECKOMbKO BUAOB MHCTPYMEHTOB rMApas-
NUYECKOTO ¥ MEXaHWYECKOro pasbeinHeHUA C ABYHanpasfeHHLIMHU
3anopHbIMK KNanaHamu u 6es Hux.

TOYHOCTb HanONHEHUA W MaKCUManbHO 3(dekTBHYO paboTy
naxkepa KOHTpOnMpyeT KomnbioTepHas nporpamma Inflate Advisor*,
KOTOPaA UCNONb3YETCA A NPOrHO3UPOBAHWA COOTBETCTBYIOLLMX M-
PaBAUYECKNX YCNOBUIA B CKBAXKMHE. PaccumTbiBaeTcs BbI6OP Cpe3Hbix
WWJEK U peKOMEH0BaHHOE 1aBeHKe U NpoLeaypa YCTaHoBkM. [Ins
MONHOTO NMOHUMAHWS CKBAYXUHHBIX YCNOBWUIA MOAENWUPYIOTCA Takue
napameTpbl, KaK NageHve AaBAEHWA Ha CMYCKaeMOW KOMMNOHOBKE,
TeMneparypa, AaHHsle no Tpybe KonTioBUHra 1 3KCTNYETaUMOHHON
KONOHHE, NiouAaM 1 reoMeTpum CTBONA.

collapses to quite readily and can easily be retrieved through
tight restrictions as small as 2.205", with very little overpull
applied on the CT.

The system is made up of the following key elements:

e deflation mechanism set by shear screws or burst discs;

® a heat-treated tapered-slat carcass (packer element) con-
sisting of an array of thin, overlapping metal strips that
prevent extrusion of the bladder and anchor the packer to
the casing wall, providing reliable non-slip performance, for
high differential pressures from treatments above or below
the packer;

® a Carcass Restraint System (CRS) for ensuring a uniform
smooth inflation for maximum sealing and anchoring of
the packer;

¢ an external outer sealing compound for pressure isolation
above and below the packer;

® tapered heavy-duty slats, a high-strength carcass restraint
system, a composite bladder, and a chemically resistant seal
compound keep the packer inflated, sealed, and anchored
in place.

The CoilFLATE* HPHT isolation suite offers customized
components; the assembly can be dressed as an acidizing or
fracturing treatment packer, as a cement retainer, or asa bridge
plug for water or gas shutoff. The upper tool string is chosen
according to the specific job objective, and several types of
hydraulic or mechanical disconnect tools with and without
bidirectional check valves are included.

Precise inflation and maximum packer performance are
governed by a computer-based optimization program, Inflate
Advisor, which is used to predict relevant downhole hydraulic
conditions. Shear screw selection and the recommended set-
ting pressure and procedure are calculated. Parameters such
as pressure drop across the running assembly, temperature, CT
and production tubing data, fluid information, and wellbore
geometry are simulated to provide the operator with a clear
understanding of existing downhole conditions.

The tapered slats in the tool body (carcass) allow narrow
sections near the end of the packer to provide the required
load-bearing cross section, while the wider sections provide
the necessary extrusion barrier and coverage for the infla-
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MnacTuHbl Kopryca WHCTPYMEHTa MO3BONAIOT Y3KUM y4acTKam B
KOHLEBOW YacTu nakepa obecneyneats HEODXOAMMYIO HeCyLLyIo
Harpysky B cevyeHun, a 6onee Wupokue yyactkn obecneynsaiot
HeobxofuMoe NPensTCTBUE ANA CHATUA KaMepbl HanoNHEeHUR U ee
3awmTy. Cuctema KpenneHus KOpnyca, BKN0YatoLas BHYTPEHHIOW fe-
hopmayuoHHyo mydTy, 06ecneyBaeT NOCTOAHHYIO 0CEBYIO Harpy3Ky
Ha NNaCcTWHbI B NPOLECCE HANONHEHUA, YTO CO3AeT HanpaKeHue Ha
nakepe ana obecneyeHus nocTynarenbHOro HanOAHEHMA OT UEHTPd K
KOHLeBbIM YacTaAM. HanonHeHue oT LeHTPa K Kpasm UCKNIOHAET PUCK
HepaBHOMEPHOro HanonHeHWA, He AdBad KOHLEeBbIM YacTAM NaKepPHOrO
3NEMEHTA HaNOHATLCA B Nepsyio ouepepb. Takoit nakep CoilFLATE*
HPHT moxet HanonHATLCA pa3nuyHbIMK HA0MAAMN: BOJOK, CONEBbIM
PacTBOPOM, AM3ENbHbIM TOMAWUBOM, METAHONOM.

3anaTteHToBaHHbIE NnaKepHbie U 3nacToMepHble

(H,S), AByoKuCK yrnepoaa n ApYrmx XMMUHECKUX 3n1e-
MeHTOB. CTanbHble Aetanu Obinu 3amMeHeHsl YCuneH-
HbIMM KOMMOHEHTAMW U3 CMNABa HA HUKENUPOBAHHOM
ocHose ana ycroiyusocTy K H.S. inA ymeHbweHus
OCEBOW Harpy3Kku B Kamepe U3 KOMNO3UTHOTO 31acTo-
Mepd NCNONb3YIOTCA YINEPOAHBLIE HUTH, YTO NO3BONAET
nakepHoMY KOHTYpPY CBOBOAHO PacluMpATLCS. L
laKep MOKET UCNONB30BATLCA 1A BbINONHEHUA pa3- |
NUYHBIX ONEepaLMil, KOTOPbIE YCTOBHO MOMKHO Pa3aenuTs
Ha TpK TUna. Bo-nepesix, B KaYecTee MOCTOBOW NPOGKK
(MOCTOAHHOM MAW M3BNEKAEMON) NPU KOHCEPBALMK
CKBaXXUHbI MMM NA 3aWWTbl 30HbI nepdopauuu npu
NPOBEAEHUM MUAPOPa3PLIBA BbILENEKALMX FTOPU3OHTOB, |
npu4yem nocne Cnycka 3KCﬂJ‘1yaTaU,HOHHOIT'1 KONOHHBLI ~

HKT nakep moxert 6biTb M3BNIEYEH HA NOBEPXHOCTb. Bo- Puc. 2. CnapeHHble nakepb!
BTOPbIX, KaK LEEMEHTUPOBOYHBLIN (hoHapb npu 3akadke CoilFLATE HPHT 6binu

LieMeHTa 4Yepe3 nakep B NPOCTPaHCTBO HUXe Hero npu YCTaHOBNEHbI Ans usonauun 3okel downhole gauges.
TaMNOHaXHbIX paboTax U YCTAHOBKE LIEMEHTHbIX MOCTOB, BOAONPOABNEHWUM C BBICOKUM

W B-TPETbUX, 1A BPEMEHHON U30NALMM NpU npoBepe- AABNEHUEM

HIAM TEX WU MHBIX PaBoT co cnyckom U u3sneyeHuem Fig. 2. Tandem CoilFLATE HPHT

naKepa 3a OfJH CMYCKO-TIO[bEM KONOHHI konTiobuwra, Packers were settoisolateahard- 5 1y possible to isolate the water influx in the
to-control water-producing zone in

which high pressure was an issue

HanpuMep Npu onepauuax no MHTeHcUdUKauum nnac-
Ta UM PEMOHTHO-U30NALMOHHBIX paboTax, a Takie
npu onpo6oBaHWU CKBAMMHbI CO CMYCKOM MYOUHHBIX
MaHOMETpOB.

KoHcTpyKTHEHLIE 0COBEHHOCTI NO3BONAIOT, TaKUM 0Bpa3om, pelnTh
3afaun, CBA3aHHbIE C CeNeKTUBHOIN 00paboTKoi wnn nlonauuen
OTAeNbHbIX rOpU30HTOB. B YacTHocT — npobnemy BogonpuToKa B
HehTeo06bIBAIOLEN CKBAKUHE B CPeaHel 30He nepdopayuit 6e3 my-
WeHWUS CKBAXMWHBI M BO3AENCTBUA HA BEPXHIOK W HUMKHIOK 30HbI,

CoBceM HelaBHO TEXHONOT A M30NALMM TOPH3OHTOB Yepes rubrue
HKT ¢ npumeHeHuem ruppasnuqeckmnx nakepos Gbina copmelleHa ¢
texHonoruei CoilFLATE* HPHT ans peanusauyuu Takoro peweHus
Ha npaktuke, CasoenHble nakepsl CoilFLATE HPHT ucnonb3osanuce
ANs npoeegeHus HeobOXoAMMON W30NALMM CPefHero ropu3oHTa
(c YCTaHOBKOW BLIWE U HWKE HYHHOrO rOPU30OHTa) U NepeKpbITUA
KaHanos nputoka sofbl. Kpome 3KOHOMUM 3HAYUTENbHBIX CPEMCTE
BBWAY OTCYTCTBUA HEOBXOAMMOCTU NpUMeHeHns BypoBoil yCTaHOBKK
W Nofbema 3KCNNyaTauMoHHON KONOHHBI NOCNeAYIoWMIA KapoTaMm
MOKa3an 3HauuTensHoe ymeHblueHue obsogHeHHocTM — Ao 70 %
— B U30/INPOBAHHOM FOPU30HTE,

CxBaXMHa Ha NPOTAMEHUW NpejyaylLuX HeCKONbKUX NeT Aasa-
na cTabunbHO BbICOKWI 06BEM MPOAYKLMM, NPU 3TOM 3a Nepuoj
2001-2003 rr. obBogHeHHOCTL yBeNMYMNace B Tpu pasa. Mcxopa
M3 KOHCTPYKLUWKM CKBAXWHbI NapameTpbl NPefcToAWero peMoHTa
TpeboBany, BO-NepPBbIX, MPUMEHUTL MHCTPYMEHTBI ANA CKBAMMUH
MaNoro AMamMeTpa u3-3a orpaHuueHuin no pasmepy KonoHusl HKT, u
BO-BTOPbIX, JOCTUYb BLICOKOrO KO3 dULUMeHTa paclumpeHus nakepa
13-3a 60/1bLIOTO BHYTPEHHErO AUaMeTpa IKCNAYaTaLMOHHON KONOHHbI
Takue TpeboeaHus Npegonpeaenuamn NpUMEHeHNe rnapasanyeckoro
aHkepHoro nakepa CoilFLATE* HPHT ¢ mansim BHeWHUM guameTpom
1 BLICOKMM KO3(hUUMEHTOM pacliMpeHns B cOYeTaHUK C PeMOHT-
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tion bladder. A carcass restraint system (CRS), containing an
internal crush sleeve, imposes a constant axial load on the
slats during inflation that creates tension on the packer to
ensure progressive inflation from the center toward both ends.
This center-out inflation prevents end sections of the packer
element from inflating first, eliminating the risk of uneven
inflation. The CoilFLATE* HPHT packer can be inflated witha
range of CT fluids such as water, brine, diesel, or methanol.

Proprietary elastomer and packer elements are resistant to
hydrogen sulfide (H,S), carbon dioxide, and other chemicals.
Steel parts have been replaced with nickel-based high-strength
alloy components for H,S compatibility. The composite elas-
tomer bladder uses carbon fibers to eliminate axial strain and
allows the packer circumference to expand
freely.

Packer operations can be divided into 3
separate type of applications. Firstly as a
Bridge plug that can be both permanent
and retrievable for abandonments and also
temporary for protecting perforations whilst
fracturing zones above and can be retrieved
back to surface after the production tubing
Wwas run.

Secondly as a cement retainer for pump-
ing cement through and below the packer
| for cement squeezes and cement plugs,
. and thirdly as a treating packer which is a
- temporary application where the packer is
“ set and retrieved in the same Coiled tubing

run, for stimulation and water shut-off jobs
as well as for well-testing with hanging-off

The designed features of the packer, thus
allow to find the solutions for selective treat-
ment orisolation of the zones. Particularly, it

middle zone of perforated interval without
well killing and consequent potential damage’
of the top and bottom oil-bearing zones.

The coiled-tubing-run zonal isolation techniques utilizing
through-tubing inflatable packers have been recently com-
bined with the use of CoilFLATE* HPHT technology for a such
application. Tandem CoilFLATE HPHT packers were used to
obtain a required middle zone isolation (set above and below
the zone of interest) to shutoff unwanted water production
from the target zone. In addition to significant savings by
eliminating the need for a workover rig and retrieving the
production tubing, postjob wireline logs showed significant
70% reduction in water cut from the target zone.

The well for many years had been maintaining a significant
steady oil production, however water cut was seen to increase
over three times between 2001 and the end of 2003. The
completion on the particular well, firstly, required the use of
slim downhole tools with a limited outside diameter because
of the production tubing restrictions, and secondly required
a high expansion ratio due to the large inside diameter of the
production casing. These considerations resulted in the selec-
tion of the CoilFLATE* HPHT inflatable anchoring packer, with
its slimhole OD and high expansion ratio, in conjunction with
SqueezeCRETE* remedial cement, which was to be pumped at
the required high differential squeeze pressure through ané
below the CoilFLATE* HPHT packer.

An objective was defined to temporarily set two sing
inflatable packers to straddle and isolate a selected middle
zone, squeeze-off the zone with cement, retrieve the packes
assemblies, and produce from the original upper and lower
producing zones. A tubing-cutter slickline run was performed
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HbiM LemeHToM SqueezeCRETE®, 3akaunBaemeim nos Heo6Xx0aMMbiM
BbICOKUM AU epeHLanbHbiM faBneHnem Yepes nakep CoilFLATE*
HPHT w1 Huxe Hero.

Beino onpepeneHo, 4to TpebyeTca YCTAHOBUTL [Ba OMHOUHBIX
TMAPABNUYECKMX NaKepa Ana pasobLieHNs 1 M30NALMN BLIBPaHHOrO
CPEAHero ropu3oHTa, NePeKPbITh TOPU3OHT LEMEHTOM, NOAHATL Na-
KepHble KOMMOHOBKM 1 NPOA0MKATE A06bIUY U3 BEPXHETO U HUKHETD
He(TEHOCHbIX rOPU3OHTOB. [lo CnycKa KONOHHBI KONTIOBUHIA Bbin
npousBefieH cnyck Tpybopesa Ha KaHate, B pesynbTare yero Fiif
AIOHMOBbIN NOCAROYHBIA HUNNENb GbiN 0TPe3aH 1 copoleH B aymnd.
3arem 6bin npoussegeH CNYCK KONOHHbI KONTIOBKMHIA C NOCago4HbIMMU
WHCTPYMEHTaMK C UCNoNnb30BaHKWeM 3a6oiHoit KomnoHosku KHEK ¢
BHElWHUM Anametpom 2,125 awiiMa 0 MecTa HaxomaeHus BepxHe#n
Hactv nocapoyHoro Hunnens. Mny6una cnycka 6bina cKoppekTpo-
BaHa B COOTBETCTBUMW C MYBMHOM KaHaTa.

Ha rmy6uHe cnycka Ha KONOHHY KONTIOBKHTa
Obina NOCTAaBNEHA METKA C LieNIbI0 MaKCUMaNnbHO
TOYHOW rMyBUHHOI Koppensumu ans cnepyio-

I CranpaptHuIin MupKkoLemenT

prior to the Coiled Tubing (CT) run, whereby the 2’/,". land-
ing nipple was cut and dropped into the rat hole, Next a CT
pre-packer run with the setting tools was performed using a
2.125-in. 0D BHA (bottomhole assembly) where the top of the
dropped landing nipple was tagged. The coiled tubing depth
was corrected according to the slickline depth.

At the setting depth, the CT string was flagged to give as
accurate as possible depth correlation for the next run. A
job sequence test was carried out to confirm the bottomhole
pressure and temperature with the setting tool mechanisms
as simulated. Initially, a test would be performed on the
Circulate/Inflate Orifice Tool (CIOT) to ensure that the valve
would close at the predicted surface pressure, and secondly,
following that the confirmed CIOT closure, the surface pressure
would be steadily increased until reaching the Universal Valve

- PeMOHTHEIR UeMeHT SqueezeCRETE (UV} Opening pressure. The CIOT-activa-

tion sequence commenced by increasing
the circulating pressure and flow rate

until the simulated amount was reached.
Pumping was then halted while the CIOT

closed, thus restricting further external
circulation. The pressure was gradually

increased until reaching the pre-selected
UV opening pressure; where a sharp fall
in surface pressure was observed.

Once at surface, the CIOT was disas-

wero cnycka. Mposepka nocneposarensHoctn 5 2o
onepauuit No Nocagke nakepa ¢ NOMOLbIO gg 200l
NOCAA0YHBIX MEXaHU3MOB Gbina nposeAeHa npu § =
TeKyuynx 3aboiHbIx paBneHuu u Temneparype, S .S 150

Kak npu mogenuposaxuu. lnaHupoBanoce, uto :.;—'.j

cHavana yaeT nposefieHo ucnbiTaHue npubopa % 5 100
UMPKYNALMOHHBIM/HAAYBHBIM MHCTPYMEHTOM 3 >

(CIOT) pns obecnedenus Toro, YToBbI KnanaH £5 g
3aKpbIBaNCA NPU NPOrHO3MPYEMOM NOBEPXHOCT- é“’

HOM AaB/IEHWN, @ 3aTEM NNOC/IE NOATBEPKACHHO-

sembled and inspected and it was noted
that the shear screws were sheared as

ro 3akpbiTua CIOT nosepxHocTHoe AaBneHue 120
ByaeT NoCTeneHHo NoBLIWATLCA [0 4OCTUIKEHMUS

Liupuna 3asopa (Mm)/Gap width (mm)

320 expected confirming the CIOT closure
and UV opening at the designed rate

AaBNEHWsA OTKPLITMA YHUBEPCANLHOrO KnanaHa
(UV). NocneposarensHas aktususaums CIOT
Hayanach C yBeAUYeHUA [AaBNEHUA LIMPKY-
NAUMK U pacxoAa MUMAKOCTH A0 JOCTUXEHUS
CMOAENNPOBaHHOro yposHs. Motom 3akauka
6bina npuoctanoBneHa, a CIOT 3aKpeIT, TakUM
06pa3omM OrpaHuyuB AanbHeilyio BHEWHIOK

Puc. 3. PemoHTHbI uemeHT SqueezeCRETE
ucnonb3osanca ana 6onee rny6okoro
NPOHUKHOBEHUA B CYILECTBYIOLLYIO 30HY
nepdopauunu

Fig. 3. SqueezeCRETE* technology cement
was used for deeper penetration into the
existing perforated section.

and pressures.

After the completion of testing and
correlation, the first CoilFLATE* HPHT
packer was deployed asabridge plug. The
CT was run-in-hole until reaching the set-
ting depth, where the middle of the seal-
ing element was positioned at the setting

unprynauuwo. [laBneHne nocteneHHo nosbi-

Wanock A0 AOCTUXEHNA NPeAonpeaeNeHHoro AaBneHus OTKPbITAS
yHu1BepcanbHoro knanaHa (UV), opHospemerHo Habnioganock peskoe
nafeHne NOBEPXHOCTHOrO AaBNEHMA,

Mocne nogvema Ha nosepxHocts CI0T 6bin geMOHTUPOBAH 1 npose-
PeH, MK 3TOM 66110 OTMEUEHO, YTO CPE3HBIE WKALKM BbIM CPe3aHbi B
COOTBETCTBMM C pacyeTam, YTo noATeepaaeT 3akpbitiie CIOT v oTKpbI-
THe YHUBEPCAIBHOTO KNanaHa npu pacyeTHom 1ebute u gasneHun.

Mocne Tectuposanmus v KoppenaLmuu Guin oCylecTBAEH CnycK
HWxHero nakepa-npobkn CoilFLATE Ha KonoHHe konTio6uHra go
ROCTUNEHUA MYBUHBI YCTaHOBKM, e Bbina pa3MelleHa cpeaHss
HacTb YNNOTHUTENBHOTO 3N1€MEeHTa NYTEM KOPPEeNnsuun C MeTKOM
Ha KONOHHe KonTio6uHra. YcTbesoe Aaenetue Bb10 cTpaBneHo fo
3HAYeHUA HavyanbHOro AaeneHus nputoka. MocnegoBaTeNbHOCTL
3akpbitua CIOT 6bina cobnioaeHa B COOTBETCTBUM C MCMbITAHUAMM,
a 3aTeM Hayanockb HanonHeHue nakepHoro anemenTa. MNocne Hayana
HanoAHeHUA, 4TO BUAHO N0 HEKOTOPOMY YBEIMYEHUI0 BeCa KONOHHSI
KONTIOOMHra, Ha nakep Gbina NPUNOXEHa yMeHblLEHHAs Harpyskxa,
4T06bl M36eMaTL YPE3MEPHOTO HANPAKEHUA Ha HAYaNBbHbIX ITanax
HanonHexua. lpoyecc HanonHeHUs nakepa NPOAOMKUACA A0 AOCTH-
HEHWA KOHEYHOro AaBneHns HanonHeHus. Ha atom 3tane gasneque
Pe3KO ynano, 03Ha4an OTKPbITUE YHUBEPCANLHOMO KnanaHa 1 JOCTH-
HEHWUE NABNIEHUA HANONHEHWS, PACCHUTAHHOMO Ha MaKCUManbHYI0
repMeTnsaLnio U Nocajiky nakepa. bblna nposeaeHa okoHYaTeNbHas
NPOBEPKA 3aN0NHEHUA U NOCAAKM NaKepa NyTeM NPUNOKEHUS K HeMy
AONOAHUTENBHON HAarpy3Ku. HatsxeHue KonoHHb! KonTBuHra Bsino
NPUNOXKEHO K NaKepy 10 AOCTUHEHWA BENMYUHBI AKTUBM3ALIMN MEXa-
HU3Ma pasbeauHuTENbHOM MydThI. PacTBOp Kap6oHaTa Kansums Bein
3aKayeH Yepes KoNTIBWHT 1 Pa3MelLieH Hafl NAKepOM; 33TeM KOROHHE
BbiNa NOAHATA HA MOBEPXHOCTD.

depth by correlating against the drift run
flag on the CT string. The wellhead pressure was bled-off to the
initial flowing value. The CIOT closing sequence was followed
as per test run and inflation packer element commenced. Once
the packer element had commenced inflation, as seen a slight
increase in the CT weight, slack-off weight was applied to the
packer to ensure no excessive tension was applied during final
inflation stages. The packer inflation sequence continued
where the pressure inside the coil was built up in stages until
reaching final inflation pressure. At this point the pressure
dropped suddenly indicating the opening UV and an inflation
pressure designed to maximized sealing and anchoring of the
A final test was carried out by setting down further weight on
the packer confirming full inflation and positive anchoring.
Overpull the CT was applied to the packer until reaching the
shear rating on the mechanical tensile disconnect. A calcium
carbonate solution circulated through the CT and placed on the
packer; the CT was then pulled-out-of-to surface.

The well was shut in overnight to allow calcium carbonate to
properly settle on top the set packer. Prior to running the second
packer, slickline was run into the well to that the fishing neck
was sufficiently covered with calcium carbonate. The slickline
tagged at a higher up depth, indicating that the packer fishing
neck was indeed adequately covered. From the given fracturing
pressure utilizinga 1.5". CT-string capacity in order reach a posi-
tive injection pressure, a large hydrostatic head would be created
immediately when the higher density cement had entered CT.
Therefore, the total cement volume required accurate calcula-
tion so that the formation withstand the increased hydrostatic
pressure without exceeding the fracturing pressure.

LN3WdINO3 ® SIIDOTONHIIL/INHVIOTAJOF0 M UNIOLOHXIL

Ned4 nexkabpb/December 2005 41




TEXHONOIMM 1 ObOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

CxBaXKMHa ObiNa 3aryiweHa Ha Houb, 4TOObL! PACTBOP MOT OCECTH
Ha nakepe. [1o cnycKa BTOpOro Nakepa B CKBAKMUHY CNYCTUAMN KaHar,
4T06bI NPOBEPUTL JOCTATOYHOCTL NOKPLITUA PACTBOPOM NOBUNLHOM
wedikn, KaHat nocTUr OTMETKY Ha MeHblueil rybuHe, NoKaselBas,
4TO NOBMALHAA WeWKa JOCTaTOYHO NOKpbITa pacTeopom. [Mpu
pacyeTax OT AaHHOro 3HayeHus pgasneHus [Pll, ucnonbsya Kon-
TIOBUHr AameTpom 1,5 fioiMa Ans LOCTIKEHUA NONOKMUTENLHOTO
[ABNEHUA HArHEeTaHus, NPy 3aKauke B KONTIOBMHT LUemeHTa Gonee
BICOKOI NIOTHOCTH HEMEANEHHO CO3AAeTCA HONbILOE rMApoCTa-
Tuyeckoe paenedue. CneposarensHo, Tpe-
60BaNnoCh TOYHO NOACYMTATL 0BLUMIA 06bEM |
LiemeHTa, 4To6bl NNACT BblJepxan Bo3pocluee
ruapocTaTYecKkoe AaBneHue, He npesbllas
nasnenus [PI1.

Takum obpa3zom, Noay4uNM npegnaraemblit
06beM 1 COCTaB LeMEHTHOrO pacTeopa:

- 3 6appens yementa SqueezeCRETE* nnot-

HOCTbIO 14 DYHTOR Ha rannoH;

— 3 6appens yemeHTa knacca G nIoTHOCTbIO

15,8 yHTOB Ha rannoH;

— 3,5 bappens Boabl NNOTHOCTLIO 8,34 (hyH-

TOB Ha ranfoH.

Korpa uemeHT suiwen u3 KHBK n, co- Puc. 4. ONTUMU3MPOBAHHBIE KOMMOHEHTDI
OTBETCTBEHHO, HaYanach 3aKauka mesxly 3nementanakepa CoilFLATE HPHT
CABOEHHbIX naKepos, Tpebosanocs Twa- Fig. 4. Optimized components of the CoilFLATE
TensHo cnepuTs 3a auddepeHumansieim HPHT packer element

nasneHunem. bbina focturHyTta xopowas
CKOPOCTb 3aKayKu B NNIacT, ¥ Becb 06bem LieMeHTa Obin BbITECHEH
13 KONOHHbI KONTIOOMHra.

Mocne 3akauku nocnegHero 6appens UeMeHTa B NnacT BepXHUii
nakep Gbin yCNeWwHo CopeaH nyTem NpUIoKeHUs 3HaYUTeNbHOTo
HaTAXeHua c noeepxHocty W Ha KHBK, gocrarouHoro ana crpas-
NIMBAHUA TMAPaBNUYECKOr0 AaBNeHna B 3aNeMeHTe naxkepa. MNocne
KOPOTKOro nepuoja OXMAaHKUSA, NO3BONAIOLLETO NAKEPHOMY 3/e-
meHTy CoilFLATE* HPHT nonHOCTbI0 ONOPOKHMTBLCA, @ HapyHHOMY
YMNOTHEHMIO — OTOITM OT CTEHKW 06CAAHON KONOHHbI, Nakep 6bin
nopHat yepes HKT u nocagoyHeIit HUNnens guametpom 2,75 aloima
63 3HaYMTENbHOM CUAbI HATAKEHWA. bbina nposegeHa ouncTKa
CTBONA Hafd HWKHAM NaKkepoM, B NpoLecce KoTopow kapboHar
KanbLUs U U3NUWKK LemeHTa Gbinn 06paboTaHbl KUCNOTOM U Bbl-
HeceHkl Ha NOBEPXHOCTE. ﬂpu nogweme HUMHKIA nakep nony4un
paspbie U Bbin ciyuieH B 3ymnd, 4tobul 06ecneunTs nocTynneHue
NOJIHOTO NPUTOKA U3 HUKHUX FOPU3OHTOR.

Yepes nATb AHeN NONYYEHWUA NPOAYKLUN U3 BEPXHErD U HUMHETD
TOPU3OHTOB B CKBaMMWHe GbiN NpoBeaeH KapoTax npouna npu-
TOKa, KOTOPbIIA NOATBEPAN, YTO NOCTYNNEHUE BOAbI U3 BEPXHErD
ropu3oHTa cokparunock Ha 70 %.

[InA pemMOHTHO-U30NALNOHHBIX paboT Ha 3TOM CKBaMUHE Bbin
BbibpaH LemeHT SqueezeCRETE* — cMeck Ans pemMOHTHOTO Le-
MEHTUPOBAHUS, COCTOALANA U3 MUKPOLIEMEHTa, NOpoLIKoo6pa3HoW
[06aBKu, CHUKAKLMX BOJOOTAAYY, U aucnepratopa. 06nagaouias
CNOCOBHOCTLIO NPOHUKHOBEHWA B 3330Pb! WWPKUHOR A0 120 MUKPOH,
BbICOKOIA NPOYHOCTLH HA CHATUE U HWU3KOM NPOHULAEMOCTbIO cucre-
ma SqueezeCRETE*— 310 noTeHUMansHOE W30ALMOHHOE pelueHue,
ECNM OKa3biBaeTCA HEBO3MOMHbBIM OCTHY b HEO6X0,QHMOI:I BENUYUHDLI
HarHeTaHua NpKU UCNoNb30BaHWUKM TPAAULIMOHHbIX LLEMEHTHbIX pac-
TBOPOB. [laHHbIi pacTBOp NPUMEHAETCA 1A NePEKPLITUA UHTEPBA-
N0B nepgopaLym, KOTOPbIE HE BOCTPUHUMAIOT 0BbIYHBIE LIEMEHTDI, W
noBblleHUs IQPEKTUBHOCTU NPOHUKHOBEHUA 1 3aKaUKK.

HNobaenexue cepsuca CoilFLATE* HPHT k cywecteylouemy
CNeKTpy YCayr ABNAETCA elie OAHUM WaroM B Pa3BUTUK TEXHO-
NOTMK KONTIOBUHra 1 Jienaer ee 0CHOBHLIM criocobom u3onaumu
rOPM30HTOB NOCPEACTBOM KONTHOMHIA, LOCTYNHBIM ANA 3aKa34n-
Kog. [pumeHeHne faHHON TEXHONOrMU NO3BONART OCYLIECTBIATL
3thheKTUBHYIO U30NALMIO B PA3NNUYHBIX YCAOBUAX U TOMAE, KOTAA
TouHas, u3bnupatencHas 3axkadka dnouga ABNRETCA 3aN0TOM
ycnexa npoekTa.

Proposed slurry thus became:

- 3 bbl SqueezeCRETE* cement at 14 ppg;

- 3 bbl Class G cement at 15.8 ppg;

- 3.5 bbl water at 8.34 ppg.

When the cement had exited the BHA and was therefore now
being injected/squeezed between the tandem packers, it was
essential to closely monitor the differential pressures. A good
injection rate into the formation was achieved, and all of the ce-
ment was displaced from the CT.

Subsequent to squeezing the final ce-
ment barrel into the formation, the upper
packer was successfully deflated by apply-
ing significant surface tension and effec-
tive downhole overpull sufficient to shear
the deflation groves. After a short standby
interval in order for the CoilFLATE* HPHT
packer element to fully deflate and for
the outer seal to retract from the casing
wall, the packer was pulled out through
the tubing and the 2.75" landing nipple
without significant overpull weight. A
wellbore cleanout was performed above
the lower packer whereby the calcium
carbonate and excess cement was acidized
and cleaned-out to surface. The lower
packer was ruptured on the retrieval run
and was pushed down into the well rat
hole allowing full production again from the lower zones.

Following five days full well production from the upper and
lower zones, a production logging test revealed that 70 % water
production from the top layer had been eliminated.

The cement selected for use in this well was SqueezeCRETE,*
a remedial cementing solution composed of a microcement, one
of several particulate fluid-loss additives, and a dispersant. With
its ability to penetrate gap widths as small as 120 microns in
addition to high compressive strength and low permeability, the
SqueezeCRETE* system is a potential solution to isolation when
it is not possible to achieve good injection with conventional -
slurries. This slurry is used to shut-off perforation zones that will
not accept conventional cements, and to improve penetration
and placement.

The CoilFLATE* HPHT addition to the existing range of services
further extends the evolution of CT technology to the point of
becoming the main through-tubing zonal isolation method for
operators. Its capability of effective isolation in a broad range of
applications in which highly accurate, selective fluid placement
is proving essential to project success.
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Puc. 5. Tpachuk, noKaseiBawLMii MAKCUManbHbIA nepexon
naxepa CoilFLATE HPHT npu u3meHeHuu BHYTPEHHEro AuameTpa
o6cagHoil Tpy6bl B CPaBHEHWU C TPAAMLMOHHBIMU NaKepaMu.

Fig. 5. Graph showing the maximum differential of the
CoilFLATE HPHT packer at varying casing internal diameters
(ID), compared to available conventional packers.

42 Ne4 pexabpb/December 2005




B ycnosusx menstowe20ca Mupa Hekomopsie mo2ym ckazame,
Ymo 3mom Mamepuan Hyxex He 6oablle, Yem Npowno200HUl
cHez. 00HaKo Mbl nonazaem, Ymo o KONMIEUH2080M BypeHuU
POCCUliCKUM 4umamensm U3BECMHO CPABHUMENLHO HEMHOZO.
A ycnexu 3mo2o HanpasneHus Ha Anscke o4esudHsl. losmomy
Mbl pelunu 80cn0b308aMbCA BO3MOKHOCMbIO NYBAUKAUUU
3moeo mamepuana, nobe3Ho npedocmasieHHol Ham XypHanom
«llemponeym Hoio3» (AHkopudw, Anscka).

BP YCTAHABJIUBAET PEKOP/,

MUPOBOW PEKOPL B HUAKYKE:
TEXHONOMMSA MO3BONSET

BYPUTb BOKOBBIE CTBOSIbI 0 4000 GYTOB
BP SETS RECORD

Kristen Nelson,
Petroleum News Editor-in-Chief

In the context of the changing world they may say, that this
article is as important here, as snows of yesterday. However, it
is assumed that our readers in Russia have lack of information
about coiled tubing drilling. And in Alaska CT drilling showed
good results. That's why we decided to publish this material,
kindly provided by the Petroleum News (Anchorage, Alaska).

Kpucted HenbcoH,
rnasHLIi pepakTop «MNeTponeym Hoioz»

SETS CTD WORLD RECORD AT NIAKUK; TECHNOLOGY
MAY ALLOW SIDETRACKS TO 4,000 FEET

«BP 3kcnnopedwn» (Ansicka) rof Hasag yCTaHOBMAA PeKOpAbl
Gyperus Ha CesepHom CiulOHe ANsicku C TeXHONOTMAMH, NpefHa-
3Ha4eHHbIMM AR pa3paboTku MecTopoXAeHUH, 3anackl HedT Ha
KOTOPbIX HEBENWKU W KOTOPLIE YacTo ABNAKTCA YAANEHHLIMKU OT
UH(PACTPYKTYPbI. 3T1 TexHONOrM pa3paboTansl 4ns fo6bidn HedTi
bonee X0n10/HOM U BA3KOM, 4eM 06bIYHARA Cbipas HedTb CknowHa.

YneHsl 6yposoit rpynnsi BP Ansicku e 6ecesie 28 cenTabps
2004 r. c «[letponeym Heto3» pacckasanu o paspaboTke npo-
rpaMmel 6ypeHus B KOMNaHuu, NocnefHnx BypoBbix pekopaax
W TEXHONOTWN, KOTOPaA ABNAETCA ANA KOMNAHUU Befylleil.

lapu Kpuctman, meHepmep no cksaxuHam u bypenuio BP
Ansicku, pacckasan o Tom, 4o 6yposoe noapasgeneHue, cocTo-
fAllee n3 129 cotpyaHukos, Habniogaer 3a 2000 ckBaXKMHAMU
BP Ha Ceseprom CknoHe Ansicku u Mcnonb3yet 8 ycTaHOBOK:
5 poTOpHbIxX BypoBbIX, ABE KONTIOGUHTOBLIE BypoBbIE U OFHY
POTOPHYIO YCTAHOBKY ANA KANWTaNbHOrO PEMOHTA CKBAMMH.

«B noprchonuo BP mbl sgnisiemcs TpeTbeit Haubonee akTUBHOI
opraHu3ayuen, KoTopas 3aHUMaeTCs BypeHneM 1 CKBaKMHaMu
no scemy Mupy, — 3aseun Kpucrman, — nocne ApreHTuHsl u
Jlosep 48». BP oxupaer yBuaeTs poct YpoBHA aKTUBHOCTH C
npegnonaraeMmbiMn «10CTaTOYHO NOCTOAHHLIMK 3a nocnegHuwe
5 neT» 3atpatamu Kanutana Ha Ansicke, Nocne Yero KOMNaHus
HafleeTCA BKIIIOYNTL B CBOW nnaHbl GypeHue Ha Boiodopt Cu
Jlubeptu u paspaborky rasa.

B LononHeHwe K ToMy, YT0 OHO ABNAETCA «XOPOLLei 1 YCTORYMBOIA
4aCTbIO 04eHb BAXKHOI paboThl Ans BPy, akcnayartaumoHHoe 6ypeHie
Ha CesepHoM CknoHe AnAcki BbIN0 «MHKY6ATOPOM TEXHOMOT Ml
AN KOPNopawuy B Te4eHue Aonroro epemenn. Kpuctmaw otmetun,
HTO HOBbIE TEXHONOr MK, paspaboTaHHsle Ha CesepHom CinoHe, npo-
AOMKAIOT COBEPLEHCTBOBATHLCA, B 0COBEHHOCTM — KONTIOBUHIOBOE
BypeHue 1 MCMONB30BAHME MHOTOCTBONLHOMD GOKOBOTO BypeHHs
ANA [OCTYNa K BA3KOW HeTU MECTOPOMAEHWH C U3BNEKAEMbIMK
3anacamv (c HacToslei TexHonorueir) 8 1,6 mnpa 6appeneii.

OH cka3an: «KonTio6uHrosoe Gypenne 66110 BIATO U3 Ugeu u
BO3pogMNOCh... BTEXHONOT UK, KOTOpaAa ctana KNIOYEBOW YacThbio
Halwero nopTdonuox,

TexHonorus, paspabotanHas Ha AnAcke, NpUMEHAETCA B Apy-
rux onepauuax v moMoraet BulNoNHeHW 0 paboT Ha Anacke. «Mbl
NPOAOMKAEM NMOKA3IBATL YNYYIIEHUS B NPOM3BOAUTENBHOCTH
rof 3a rofoMm nocpepncTeom 3(pheKTUBHONO UCMNONL3IOBAHUA
HOBbIX TEXHOJIOTUI, @ TaKXKe METOAUK OYpPeHUA U 3aKaHYUBAHUS
HalKx CKBamUH», — ckazan Kpucrma,

«Takum obpazom, 3QPEKTUBHOCTL HAWWX KANUTANbLHBIX
B/IOXEHMW, BONPEKM TOMY (aKTy, YTO Mbl CTPEMMMCA pa3paba-

BP Exploration (Alaska) last year set development drilling
records on Alaska's North Slope with technologies targeted
at oil accumulations that are smaller and often farther from
infrastructure, and with technologies developed to aid in
production of viscous oil, which is colder and thicker than the
slope’s conventional crude, and doesn't flow as readily.

Members of BP's Alaska drilling group talked with Petroleum
News Sept. 28 about the company’s development drilling pro-
gram, the recent drilling records and about the technology that
is driving the company’s program.

Gary Christman, BP's Alaska drilling and wells manager,
said the 129-person drilling organization monitors some 2000
wells BP has on the North Slope and keeps eight rigs busy:
five rotary rigs, two coiled tubing drilling rigs and one rotary
workover rig.

“Within the BP portfolio we're the third most active drilling
and wells organization worldwide”, Christman said, behind
Argentina and the Lower 48. BP expects to see that level of
activity continue, with capital spending in Alaska expected
to be “pretty steady over the next five years”, after which
the company hopes to see drilling at its Beaufort Sea Liberty
prospect, and gas development.

In addition to being a “good, steady piece of very important
work for BP”, North Slope development drilling has also been
“a technology incubator” for the corporation over the years,
Christman said. New technologies have been developed on
the North Slope, and continue to be refined, he said, noting in
particular coiled tubing drilling, and the use of multi-lateral
drilling to access viscous oil, with recoverable reserves (with
current technology) of 1.6 billion barrels.

He said coiled tubing drilling was “taken from an idea and
germinated... into a technology that's a key part of our port-
folio”.

Technology developed in Alaska is exported to other opera-
tions, but also helps Alaska. “We continue to show year-on-year
performance improvements through the effective use of new
technologies, as well as the techniques that we employ in the
drilling and completion of our wells”, Christman said.

“So our capital efficiency, despite the fact that we're going
after smaller and smaller accumulations of oil, tends to be flat
or improving on an annual basis, so performance improvement
has been on, and remains on, a good trend for continuation”.

The measures BP uses to compare Alaska’s operation to the
company’s other business units include: number of days to drill
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TEXHOJTIOTMU N OBOPYAOBAHWUE/TECHNOLOGIES & EQUIPMENT

ThiBaTh MECTOPOXAEHUA CO BCE MEHBLLUMN

M MEHbLWWMK 3anacamu HedTi, UMEET TeH-
OEHUMIO K YCTOMYUBOCTH MK HE @XHErofHo
NOBbLIWAETCAY.

Kpurepun, kotopsle ucnonsayer BP ana
cpaBHeHua paboT Ha Ansicke ¢ paboTamu,
BbINONHAEGMBIMU APYrMMU NOAPA3ALNEHUA-
MU KOMNAHWM, BKNKOYAKOT: KONUYECTBO fiHeN
ana 6ypeHus 10000 dyToB; KOAMYECTBO
A06aBneHHbIX 3aNacoB Ha 1 MAH fonnapos
MHBECTULMIA; MCNONL30BAHHbINM KanuTan Ha
1 Tbic. Gappeneit B JeHb; KONMYECTBO AHE
JUNA 3aKaHYMBAHWUA CKBAXMWHLI; KONWYECTBO
[Hel 1A BBOJA CKBaMMUHbI B IKCTN/yaTaLuio
nocne ee 3agepleHus.

KOJITOBUHTOBOE BYPEHWE
UIPAET ITIABHYIO POJ1b

7" liner

Kontiobuurosoe GypeHue urpaet rnas-
Hyl0 ponb B ycunuax BP, HanpaBneHHbIX
Ha ocyuecTsneHue gobbiyu Ha mecTo-
poxpaeHusx CesepHoro CrnoHa «c mak-
CMMANLHO BO3MOMKHON 3D(EKTUBHOCTLIO
u3snevyeHus Haubonblwero KONUYECTBO
He(TH U3 CTaperolUnX MECTOPOMKAEHUIY,
— 3aABWUN CTapWWIi UHKEHEP MO KONTIO-
BuHroeomy 6ypexnio komnanun BP Mapk
0. [IxoHCOoH.

BP ycTaHoBMia pekopa KoNTOWHIOBOrO
BypeHun Ha mecTopoxpaeHuu Huakyk B
Mapre npownoro roga. «Mel npobypunu
17500 yTOB, YTO ABUAOCH MUPOBLIM
pekopaoM ans KonTobMHran, — ckasan
Mapk 0. [IOHCOH.

KonTio6uHr 6bin BnepBLie CNOb30BaH
ans bypeHus Ha Ansicke 8 1993-94 rr., 1 3a
311 10 net 6bina pazpaboTtaHa TEXHONOTUS,
UCNoNb3yeMas AnA Peno3nLMoHMpoBaHNs
3abos, Korga HayanbHaa cKeaxuHa Guina
UCTOWEHAa.

15000-dyToBan Tpyba ycTaHaBnueaeTcs
Ha bapabaH, CNyCKaeTcs B CyLWECTBYIOWYIO
CKBaXMWHY «C OONOTOM W gBUrareneM Ha
KOHUE» U MCNoNb3yeTcs Ans 3abypusaHus
HokoBsoro KaHana u3 cymecmymmeﬁ CHBa-
WMHbI, — pacckasan [xoHcoH. bokosble
CTBONbI 0ObIYHO FOPU30OHTANBHbIE, ANUHOW
ot 2000 po 2500 dytos.

3atpathl Ha KonTwOWHroBoe GypeHue
HUXE, 4eM Ha TPaJWLUOHHOEe, W OHO No3-
BOﬂﬂeTﬁypHﬂbm‘MKaM nonacTb B «CNPATaH-
Hble KapMaHbl C HedTbio Npu Gonee HU3KKMX
3arparax, 4em anbrepHaTuBHbIe MeTob»,
oTMeTHN [KOHCOH.

27/," liner

OcHoga/Parent

= bypenue [ Drill

MCIbITAHUA CKBAXWHHOIO TPAKTOPA

BP pabotaet Hag yny4ueHUeM TEXHONOTUMU KoNTIOBUHTOBOrO By-
peHus, 4106kl NONYYUTL BOIMOMHOCTL OypuTs Gonee AMHHbIE ropi-
30HTa/IbHbIE Y4acTKW — [0 4000 QyTOB, M UCMBITHIBAET CKBAMKUHHbIN
TPaKTOp, KOTOPbIA NOMOKET TAHYTL 3200/HYI0 KOMIMOHOBKY.

KHBK gautoin okono 100 dyToe agnserca GypoBbIM OKOH-
YaHueMm KonTwbuHroBoi Tpybel M BKNKOYaeT B ceba AonaTo,
ABUraTenb U NPoYMe MHCTPYMEHTbI.

Oeuratens KHBK, pacnonoxeHHelit 3a onoTom, BpawjaeT ero
NOCPefCTBOM NPOKA4MBaEMON Yepe3s Hero MUAKOCTH. «HOo HyXHO

XeocToeuK guamerpom 7"

T

oTHNOHWTEND Yeped HKT
through tubing whipstock

XBOCTOBMK AMamerpom 2 /"

HKT puamerpom 4 ¥4 “
| ™4 % * production tubing

i

Bepxywwa xeocroruka 3 °/ " 8 Tpybe-xsocToeuke 44"
Top of the 37/ " in 4% tailpipe

- —

CTD Sidetrack

BokoBoW cCTBOMN, NpoBypeHHbIN
C UCMONb30BaHWeM KONTIOBMHra

uEME HT XBOCTOBMHKA
Liner cement

XBOCTOBMK
Axametpom 3 3/ "
37" liner

MNepexoaHuK XBOCTOBMKA
liner crossover

1

XBOCTOBMK AiuameTpom 2 '/ "
27/." liner

X,

Heo6caMeHHaR CKEAMWHA
avameTpom 4 '/ “uam 3 Y
4%/, or 3 % “ openhole

N

OTKAOHMTENb, YCTAHOBNEHHBIA B
XBOCTOBMKE AuameTpom 3 7/, "

whipstock setin 3%/ " liner

i1 TenbHbIM 6 W CTBON «Manoro guameTpan
13 Gokosoro cTeona «Bonbworo guamerpan

optimal “slimhole” sidetrack

from exhisting “bighole” sidetrack

OCHOBHOW BOKOBOW CTBOJ1 / THE BASIC SIDETRACK

« HKT auametpom 4 2" / 4 2" production tubing

* XBOCTOBWK AuameTtpom 7"/ 7" liner

MpeaBapuTtenesHble pabotel / Pre rig

= YcTaHoBKa CKBaKMHHOro otknoHuTena 4 2" x 7" / Set 4 12" x 7" whipstock

» 3akauymBaHue LeMeHTa nog gasneHvem Ans nukeuaauuv nepcopauum
Squeeze cement to abandon perfs

KonTiobuHrosoe 6ypexue /ICTD

» ®pesepoeaHue okHa / Mill window

» 6uuentpuyHo 3 % " unn 4 11"/ 33," or 4 '/," bicenter
+ 06Lan MHTEHCUBHOCTL OTKNOHEHWUS CTBONA CKBaMMWHbI 45° / 45° DLS common
« BypoBasn kcaHTaHoBas xwakocTk / Xanthan drilling fluid
* Cnyck xocTosuka 3 %/ " x 2 7/, v uementuposanue / Run 3 %/ " x 2 7/" liner & cmt
» KomneHcrpoBaHHbIl HeMTPOHHLINA KapoTax 1 nepdopauus / Log CNL & Perforate

10,000 feet; reserves added per million dollars of investment;
capital employed per thousand barrels of oil a day; number of
days to complete a well; and number of days to put a well on
production after it has been completed.

COILED TUBING DRILLING PLAYS MAJOR ROLE

Coiled tubing drilling plays a major role in BP’s efforts to
produce its North Slope fields “as efficiently as possible and get
the most oil out of those mature fields”, said BP senior coiled
tubing drilling engineer Mark 0. Johnson.
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lise 6ypoBbie KONTIOGMHIOBLIE YCTAHOBKM
2 (T Drilling Rigs

MMETb BeC» 3a [0I0TOM, roBOPUT [XKOHCOH, 1 OrpaHHYeHUem
KONTIOGUHIOBOTO BypeHUs SIBNRETCA TOT (KT, YTO HeNbaA npu-
KnajelBate CUibHOE ToNKatoWee yeunue k 15000-tyToBoi Kon-
TIOGUHIOBOI TPYGe, «3T0 NPUMEPHO Kak 3aTanKMBarTk Nanuyy.

Ecnu HeBo3MOXHO TONKaTE, TO MOXHO TAHYTS, U BP MCMbITHI-
BaeT 060pyAoBaHMe, UMEHYEMOE TPAKTOPOM, LeNbio KOTOPOro
ABNACTCA TAHYTH TPYOY, ANA YBENNYEHUSA NPOTSIHEHHOCTM FOPU-
30HTanbHbIX CTBONOB, KOTOPbIE MOTYT BbITh NPOBYpPEHbI ANUHOI
ceblwe 4000 ¢yToB.

Tpaxtop ycraHasnusaetcs Ha KHBK HenocpeacTserHo 3a nBu-
ratenem. [InuHa Tpaktopa cocrasnser 22 ¢yTa, AMaMeTp — 0KONo
TPEX [IOMMOB; OH UMEET PyYKK, Ha KOTOPLIX BLIABUIAIOTCA Koneca
AN CXBATbIBAHWA 33 CTBOA, KOTOPLIA yiKe NpobypeH, okasbisas Ha
Tpyby TAroBoE yeunue.

«TpaKTop UCMLITaH B ABYX CKBAXMWHAX C O6HAAEKUBAIOWMMN
pesynbTaramit, Ho NOKa OH ONpe/JeneHHo HaXxoaUTCA Ha CTagum
UCNBITAHWIAY, — OTMETUN [IKOHCOH.

BP noxa He moxer ckasars, 3apaboTaer v 3to peleHme, «u
3T0 KaK pa3 ABNAETCA TEM, YTO Mbl MOCTOAHHO JOMMHbI fenaTth
€ KonTio6uHroBbIM BypeHnem: GpaTh HOBYIO MAEK U TECTUPO-
BaTb. Ecnu pabotaer — ucnonb3osars ee. Ecnu Her, npo6osars
YTO-TO Apyroes.

HAVWBOJIEE PA3BUTHLIN YYACTOK
WCCNEOOBAHUW BP

Anscka npeacrasnser coboi Haubonee passuTHIil y4acTok
uccneposanuit BP no ucnonb3osanuio kontiobuHrosoro Gypexus
«Ha perynApHoi OCHOBE W yny4wan erox, otMeTun [LoHcoH. BP
npobypuna bonee 50 60KOBbIX CTBOMOB 3a rop NP1 NOMOLM KO-
TIOGUHIa 1 MMEeT [iBe YCTaHOBKM, HaxOAsuMecs B paboTe.

bonbwas yacte GypeHns 6OKOBLIX CTBONOB KONTIOBUHIOM
npoBsoAuTCA Ha lNpaaxoy beid, Ho 0Ha U3 YCTAHOBOK B HACTORA-
WK1A MOMeHT pabotaeT Ha Kynapyk Pusep, KoMnaHus seinonHmna
TaKe onepayuu KonTio6uHrosoro GypeHns B IuaukoTe, Maiinu
MNoiHte, Jlucbypwe, MoiHt MakUuTaiipe u Huakyke.

OnbiT konTIOGUMHTOBOTO BypeHus Ha Anscke BP pacnpocTpaHuna
no BCeMy MUpYy, roBOpUT [KOHCOH, NocneaHuit ycnewHbii 6yposoit
NPOEKT — Ha ra3 Ha mecTopoxpenuu Caxa B ape (0A3).

«Pa3pabatbiaeMasn 30eCh TEXHONOTUA OYEHb YCMIEWHO NPH-
meHaeTcA BP Tam, u 310 faer ugeu, kotopsle ucnons3yiotca
HaMu 1 NOMOTAIOT HaWe nporpammey,

WnmocmpamusHeii mamepuan dns cmamsu npedocmasnex
Mapkom 0. [woxcorom, BP. Anacka
«[Temponeym Hewo3», Yacms 9, N 41, Okmabps 10, 2004

BP set a coiled tubing drilling record at the Niakuk field last
March: “We drilled to 17,500 feet, which was a world record
with coil,” he said.

Coiled tubing was first used for drilling in Alaska in 1993-94,
and the technology, used to reposition the bottomhole of a well
where the original well has petered out, has been developed
over those 10 years.

A 15,000-foot tube is put on a reel and snaked into an exist-
ing well “with a bit and a motor on the bottom of it” and used
to sidetrack out of an existing well bore to a new bottomhole
location, Johnson said. The sidetracks are usually horizontal,
and are in the 2,000 to 2,500 foot range.

Coiled tubing drilling costs less than rotary drilling, Johnson
said, and allows drillers to get “to trapped pockets of oil at a
lower cost than alternative methods.”

DOWNHOLE TRACTOR TRIALS

BP is trying to improve on coiled tubing drilling technology
so that it can drill longer horizontal sections with coil, perhaps
up to 4,000 feet Johnson said, and is testing a downhole tractor
that will help pull the drilling bottomhole assembly.

Abottomhole assembly, some 100 feet in length, is the drilling
end of the coiled tubing and includes the bit, a motor and other
tools (see illustration of Baker Inteq bottomhole assembly).

A bottomhole assembly has a motor behind the bit that turns
the bit by pumping fluids through it, “but you have to have
weight” behind the bit, Johnson said, and the limitation of coiled
tubing drilling is that you can’t push that hard on the 15,000-foot
coiled tubing, “it’s kind of like pushing a noodle”.

If you can't push, you can pull, and BP is testing a tool called
a tractor, designed to pull the coil at the end, with the goal
of extending the length of horizontal sidetracks that can be
drilled to as much as 4,000 feet.

The tractoris added to the bottomhole assembly just behind
the motor. The tractor is about 22 feet long (see illustration)
and about three inches in diameter, and has arms that extend
wheels out to grab onto the hole that has been drilled, pulling
the coiled tubing along.

The tractor has “been tested now in two wells with encouraging
results, but it's definitely in the testing phase”, Johnson said.

BP doesn't know yet if this will work, “and this is what we
have to do with coiled tubing drilling all the time: we come
up with an idea and we test it. If it works, we run with it. If it
doesn't, then we go on to something else”.

LEADING EDGE FOR BP

Alaska represents the leading edge at BP in using coiled tub-
ing drilling “on a regular basis and improving it”, Johnson said.
BP has drilled more than 50 sidetracks a year with coiled tubing
drilling, and has two rigs in continuous operation, he said.

The majority of the coiled tubing drilling sidetracks are at Prud-
hoe Bay, but one of the rigs is currently working in the Kuparuk
River unit, and the company has also done coiled tubing drilling
at Endicott, Milne Point, Lisburne, Point McIntyre and Niakuk.

BP’s Alaska coiled tubing drilling experience is also being
shared around the world, Johnson said, with a recent successful
gas drilling project at the Sajaa field in Sharjah in the United
Arab Emirates,

“Technology developed here is being used there by BP and
very successfully, and they’re feeding back ideas to us that
we're using and they’re helping our program”.

The pictures for the article are provided by Mark 0. Johnson,
BP, Alaska
Petroleum News, Vol. 9, No. 41, Week of October 10, 2004
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PACHET U OLLEHKA OCHOBHBbIX

M.A. KOcynxomkaes,
.10, Cemurnacos,

TEXHOJIOMMYECKUX MAPAMETPOB | (7 riecrin asa . . s

MPUN NMPOMbIBKE NECYHYAHbLIX MPOBOK HA TA30OBbIX
CKBAXMHAX C MPUMEHEHUEM KOJTTHOBMHIOBOW

TEXHOJ1I0I MU

M.A. Yusupkhodzhaev,

D.Y. Semiglasov,

M.V. Galkin

(Russian state oil and gas university
named after I.M.Gubkin)

JKcnnyatauyus cnaboycToiymebIX KONNEKTOPOB NPUBOAUT K
paspyleHuo npu3aboiHoi 30Hel nnacta 1 0bpazoBaHuio Ha
3aboe 1 B CTBONE CKBAMMHbI NeCHaHbIx NPoboK.

OpHWM U3 cnocoboe peweHus cnoXuelieincs npobnemsl AB-
NAGTCA NpOMbIBKA necyaHbix npobok. OcyuiecTeneHme faHHow
onepayuu B Kpatyainuime CPOKM BO3MOXKHO Bnarofaps ucnonb-
30BaHUI0 KONTIOOUHIOBOM TEXHONOTUU.

3dheKTMBHOCTD, @ TAKKE MUHUMU3ALUUA CPOKOB NPOMbIBKK
CKBaMWH 3aBWUCAT OT TOYHOrO MOJENUPOBAHUA NpoLecca, 060CHO—
BAHHOIO BLIBOPA MPOMBLIBOYHBIX KUAKOCTEN 1 060pyROBaHUA.

B kauyecTBe NPOMbIBOYHOI MUAKOCTH BOZMOKHO UCNONb30BA-
HWE HEHbIOTOHOBCKUX JXUAKOCTEN, a3PUPOBAHHbIX MUAKOCTEN 1
neH. [lza nocnegH1X NpOMLIBOYHBIX areHTa ABAAIOTCA AUCnepc-
HbIMUM CHCTEMAMM W PA3NMYAIOTCA PACXOAHbLIM 06bEMHbIM ra3o-
copepxanuem, Mpu B<0,6 cucTema ABNAETCA a3pupoOBaHHON
WupKocTeio, npu 0,6<B<0,96 — neHoit. BaxHoe npeumyLiectso
MCNONb3YyeMbIX NPOMbLIBOYHbBIX areHTOB — NOBLIWEHHAA Hecy-
Wwas cnocobHOCTb, BOZHMKAOWAA 33 CYeT CTabunbHOCTU AU~
nepcHoi cTpykTypsl. CTabunbHOCTL CTPYKTYPLI NPOMBIBOYHOTO
areHTta 3aBUMCUT OT ero Temneparypbl, 1 NO3TOMY BO3MOMHbI
cnyyau fecTpyKuuu B pesynbrarte neperpesa areHta s cTsone
CKBa)XXWHbI TENJIOBbIM NOTOKOM.

Ha kadegpe HediTerasoBoit v noa3emMHo ruapomexaHuku Pry
HedTH v raza um. N.M. lybkura paspabotaHa MeToaMKa pacyeTta
LABUKEHUA ra30MUAKOCTHLIX CMECei N CTBONY CKBAMMHbI, KO-
TOpas NO3BONAET Yy4UTbIBATL BHELWIHEE TENNOBOE NoNe. B ocHoge
METOAMKU — (YHAAMEHTaNbHbIE 3aKOHbI COXPAHEHUA MACChl,
umnynbca u aneprun. ns cnyyas, korga B<0,18 (aspuposaHHas
HUAKOCTB), MOXHO HanUCcaTh CNEAYIOWYI0 CUCTEMY YPABHEHUIA:

[ina Hucxoaawero notoka (Tpy6a): (ase dasbl)
For downstream (tubing): (two phases)

oF. oF,
PE s _F =L
dF, _ *or ‘ar
dz %(@HJ_@@
oT \ oP oT OP
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&
=
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@ dl; _"* 8P dz
3 dz oF,
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CALCULATION AND ESTIMATION
OF MAIN TECHNOLOGICAL

PROPERTIES
WHILE FLUSHING SAND PLUGS OF GAS WELLS WITH
COILED TUBING TECHNOLOGY

The operation of loose reservoirs leads to destruction of
bottomhole formation zone and sand plug formation in bot-
tomhole and in well hole.

One of the ways to solve to issues is to flush the sand plugs.
The fulfillment of operation in shortest terms possible is avail-
able due to coiled tubing equipment.

Efficiency, as well as term shortening of well flushing de-
pends on precise job modeling, with thorough selection of
flushing fluids and equipment.

As flushing fluid it is possible to use non-Newtonian fluids,
aerated fluids and foams. The two later flushing agents are
dispersed systems and differ with volumetric gas content.
When B<0,6 the system is aerated fluid, when 0,6<B<0,96
it is foam. The important advantage of flushing fluids used
is an enhanced carrying capacity, that arises due to stable
dispersed structure. The structure stability of flushing agent
depends of its temperature, that is why there are cases of
destruction as a result of agent overheating inside well bore
with heat flow.

The chair of oil-gas and downhole mechanics of Russian
state I.M.Gubkin university developed an approach of cal-
culation of flow of gas-fluid mixtures in wellbore, that takes
into account outer thermal field. The approach is based on
fundamental laws of conservation of mass, impulse and energy.
When [<0,18 (aerated fluid) it is possible to make following
combined equations:

[na BOCXOAALLEr0 NOTOKA B 3aTPy6HOM NPOCTPAHCTBE

(Tpu daszbl)
For upsteam in annular space (three phases)
oF, P oF;
Py Foor For
dz ~ OF, (OF, |\ 0F, dF,
oT \ P oT oP
_OF, b,
dT:w: * oP dz
dz 8F,
oT
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e X - Maccoeoe rasocogepxaue s Tpybe

where x - mass gas content in tubing

— MacCOBble COAepMaHuA rasa u

e

P P

where x,f — mass gas and solid phase

TBEPAON (Pa3bl COOTBETCTBEHHO B 3aTPy6HOM NpOCTpaHCTBE; C.C,C, — maccosble TennoemkocTy ¢as.

content accordingly in annular space; C.C,C, — mass phase heat capacities.
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o

Lhareey

Kospduunent rugpasnuyeckoro conpotusnenus B tpybe u
3aTpybHOM NPOCTPaHCTBE ONpesenseTca cornacHo [2], cyu-
Tas, YTo areHT BegeT ceba kak ncesponnacTMyeckas cpeaa.
Ycnoeue BbiHOCA YacTuL € 33608 CKBaXMWHBI UCMONb30BANOCH
cornacHo [3].

Takum 0Bpasom, pewas flaHHyI0 CUCTEMY U3 YeThipeX 0BbIKHO-
BEHHBIX AMDPEPEHLMaNbHLIX ypaBHEHUI (METOROM «CTPENL6)
C 338[aHHbIMU FPAHNUYHBIMW YCIOBUAMM, MOXKHO NONYYUTH pac-
npeaenexus TeMneparypel, AasneHus, 06beMHOro rasocogepa-
HWA W NNOTHOCTU CMecK B TpyGe 1 3aTpy6HOM npoctpaHcTse. Mo
NONYYEHHBIM JAHHBIM MOXHO OLEHMTL MPUMEHWMOCTL AaHHOM
meToAnky (B<0,18) u nogo6pars TexHonorMyeckue napameTps
MPOMbIBKM CKBAXMUHbI.

K, =Gc,.,g+£—"—(T~TB}§£(T—Tm)

HET KT

Por= Ps* Byt P+ 1=P s =3)

o B - 0

"0 +0. 10, "= 0.+0, +0,

The ratio of hydraulic resistance in tubing and annular space is
defined accoring to [2], assuming that agent behaves as media
with apparent viscosity. The conditions of solids carryout from
bottomhole zone was used in accordance with [3].

So, solving the combined equations of four conventional
differential equations (shooting method) with set bound-
ary data, it is possible to get distribution of heat, pressure,
volumetric gas content and mixture density in tubing and in
annular space. In accordance with obtained data it is possible
to evaluate adaptability of the approach (B<0,18) and to select
technological properties of well flushing.
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HAYKA/SCIENCE

Puc. 1. Pacnpepenenue Temneparypbl B Tpy6e 1 3aTpy6HOM NPOCTPAHCTBE ANA CKBAXKUH C Pa3NUYHON rNy6uHON
Fig. 1. Distribution of temperature in tubing and annular space for wells with various depths

30Ha AeCTPYKUUK
Zone of destruction

1—Q,=0,0003 m/c

2 — Q, =0,0006 m*/c
Q, =0,003 m/c

Q,= 0,006 M*/c

1—Q,=0,0003 m*/s
Q,=0,003 m*/s

2 —Q_=0,0006 m*/s
Q =0,006 m*/s

PacyeTsl, npoBefeHHbe aBTopamu (puc. 1), nokasbiBaorT,
4TO NPUMEHEHWE MaHHOW METOAMKW pacyeTa PeKOMEHAYeTcs
Ha rﬂy60|{|-1x CKBaMMWHAX CO 3HAYWUTENbHLIMK NNACTOBLIMH
TeMMepaTypamu, Ans CKBAXMWH e Hebonbwoi ryBuHbl MOXHO
BBECTU yCNnoBWE U30TEPMUYHOCTU TEYEHUA, M TOrAa ynpoulaeTca
pacyeTHas MOAens.

MoCKONbKY B YCNOBUAX 3HAYUTENbHBIX [MYOUH CKBAXUH W
ManeHbKUX PacxofoB NPOMbIBOYHON MUAKOCTU BOIMOXKHO
3HayuTeNbHOE NOBbIWEHWE TEMNEPATYPbI areHTa, Heobxoauma
rny6oKas OueHKa TEXHUYECKUX NapameTpoB npomsiBku. He-
Y4€T OCHOBHbIX MAPaMeTPOB MOXKET NPUBECTH K AECTPYKLUM U
notepe Heo6X0AMMbIX CTPYKTYPHbIX (TPAHCNOPTHLIX) CBOWCTB
areuTa.

[uieparvoa:

1. bachues, K.C. Hedrerazosas rugpomexaHuka : yyeb.
noco6ue pna eysos / K.C. bacHues, H.M. Omutpues,
0. Pozenbepr. — M.-Wesck : WHCTUTYT KOMNLIOTEPHBbIX
nccneposanunia, 2005.

2. Jleonos, E.I. TuppomexaHuka B BypeHun : yyebHuk ana
gy3zoe / E.l. JleoHos, B.N. Ncaes. — M. : Hegpa, 1987.

3. BaitHwtok, C.M. MNMopa3emHbiil peMOHT U DypeHne CKBaMMUH
c npumeHenuem rubkux Tpyb / C.M. BaitHwrox, A.l. MonyaHos,
B.WN. Hekpacoe, B.N. YepHobposkux. — M. : U3a. Akagemuu
ropHbix HayK, 1999.

4. AmusH, B.A. BckpbiTve n oceoeHue HediTerazossix nnac-
108/ B.A. AMusH, A.B. Amusan, H.MN. Bacunsesa. — M. : Hegpa,
1980.

3 —Q, =0,0009 M¥/c
Q,=0,009 m*/c
(Q, - 0,00008 m*/c ans Bcex)

3 —Q, =0,0009 m*/s
Q = 0,009 m*/s
(Q, - 0,00008 m/s for all)

4 — BHewHee Tennosoe d_ - 62 Mm

none d_-381mMm
dB -33,3 MM

4 — Quter thermal field d_-62mm
d_—381mm
d -333mm

The calculations, brought by authors (fig.1) show that ap-
plication of the approach is recommended for deep wells with
significant downhole temperatures, as for shallow wells it is
possible to include condition of flow isothermal, and the cal-
culation model is simplified.

Asin deep well conditions and in low flow rates of flush-
ing fluids it is possible to observe significant increase
in agent temperature, it is necessary to evaluate deeply
technical properties of flushing parameters. If the main
parameters are not taken into account it could lead to
destruction and loss of necessary main structure (carrying)
agent properties.

1. Basniev, K.S. 0il and Gas hydromechanics: handbook for
institutes of higher education / K.S. Basniev, N.M.Dmitriev,
G.D.Rosenberg. — M. Izhevsk: Institution of computer research.
2005.

2. Leonov, E.G. Hydromechanics in drilling, handbook for
institutes of higher education / E.G. Leonov, V.I. Isaev. — M.
- Nedra, 1987.

3. Vainshtock, S.M. Dowhnole servicing and well drill-
ing with coiled tubing / S.M. Vainshtock, A.G. Molchanov,
V.I. Nekrasov, V.I. Chernobrovkin. — M. Academy of rock
science, 1999,

4. Amiyan, V.A. Development of oil and gas layers/ V.A. Ami-
yan, A.V. Amiyan, N.P. Vasilyeva. — M.: Nedra, 1980.
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«XAJIJTMBEPTOH»

PASPABATBIBAET HOBbLIE TEXHOJ1OIM N
AJ14 PACLLUMPEHUA BO3MOXHOCTEMN
PABOTbI HA BOJIbLLUOW MYBUHE

B XblocToHe, wrar Texac, 3HepreTuyeckas cepsucHas rpynna
Komnaduu “Xannubepton” pazpaboTana HoBble TEXHONOIMUM:
KonTiobuHrosyio yctaHosky “DeepReach” u yctaHOBKY MHTEHCUDU-
Kauwu nobeiuk “DeepQuest”. OHK npegHa3HAYeHbI ANA OKa3aHUA
nomMouM npu Ao6bl4e TPYAHO AOCTYNHbLIX 3aNacos B rMYBUHHbIX
BOOax. B HEKOTOPBIX CNY4aAx 3TU TEXHONOTUK NOMOTYT KOMNAHWAM
NpoBOAUTL PaboTbl B 04eHb IYBOKMUX CKBAKMHAX, KOTOPbIE HEBO3-
MOXHO BbIN0 OCYWECTBUTE 40 pa3paboTky TaKUX TEXHOMOTUMA.

B cpasHeHnu ¢ TpaguLUMOHHBIMK KOMTIOBUHIOBBIMU KONOHHAMM yCTa-
Hoska DeepReach komnannm “XannubepToH” ¢ KOHUYECKMM HaPYKHbIM
[AMaMETPOM MO3BONAET NPOBOATE KONTIOBKUHIOBLIE paboTbl Ha MyBuHe,
HeAoCTynHo paree. Mpu UCNONBL30BAHUM TPAAMLIMOHHBIX TUBKUX TPY6
ANVHE W pe3yNeTUpYIOLLIAs Macca KONOHHBI, KoTopas notpebosanack Obl
AN5 NpoBefieHnA paboT Ha o4eHb BoNbWONA MYBUHE, MOXKET NPeBLICUTL
MPO4HOCTL KONMOHHbI B BEPXHEM KPae, NPUBO/A K CTPOrOMY OrpaHWyeHnio
BO3MOMHOCTEl paboThl Ha mybuHe. NP1 UCMONL3OBAHNM YCTAHOBKM
DeepReach asa (haktopa, nossonsiouyme pabotars Ha 6onbusei mybuHe,
AENCTBYIOT OAHOBPEMEHHO: KONOHHa TPYH Nerye no Becy U ee KOHCTPYK-
LA CKa3bIBAETCA Ha bonee BEICOKOM NPOYHOCTU BEPXHETO Kpas rTMOKON
Tpy6bl. 3T0 yBENNYMBAET BO3MOXHOCTM paboTel Ha mybuHe o 30 %.

MeHblnil BeC BaeH Ha nnarhopmax, pacronoMeHHbIX Hefanexo
oT bepera, rie BEC CTPOTO OrpaHMdeH rpy30nogLEeMHOCTBIO KpaHa 1
orpaHudeHnamu nanybHoro rpysa. Ycranoska DeepReach nomoraer
TaKKe yBennynTb 6esonacHsie npesesbl U CnocobCTBYeT yayyLeHMIo
Mogeneil NoTOKa B CUAIOHE UNK B CKOPOCTMU YCTAHOBKM KONMOHHBI.

Marik Mapwann, meHegmep no pa3suTuio 613Heca no BHeapeHuio
B CKBaXUHBI, 3aaBUN: “Pa3paboTaHHblie nepexoaHsie My bl ABNA-
IOTCA KNIOYEBbIMW KOMNOHEHTaMu B KOHCTPyKUuK DeepReach. 3tu
MyTbl BMECTE C 3anateHToBaHHOM TexHonorueid V-Block komnaxuu
“XanubepToH" NpuBeny K CO3AaHMI0 04EHb HAAGKHON YCTaHOBKN",
Mapwan pobasun, 4to B HACTOAULEE BPEMS KOHCTPYKLIMIO MCTIBIThI-
BAIOT B IKCTIATALMOHHBIX YCIOBHUAX M YTO YCTAHOBKA NOCTYNUT
Ha pbIHOK B nepsom Keaprtane 2005 ropa.

Hosas yctaHoska komnanum “Xannubepton” nog HassaHuem
DeepQuest BKt0YaeT HOBYIO YTAXKENEHHYIO MUAKOCTHYIO KOHC-
TPYKUMIO, KoTOpas cnocobcTByeT pabotam Mo paspbisy B My6OKMX
CHBaXWHax, rge Heoﬁxop,umoe [dBNEHWe Ha3zeMHoro 060pyAOBaHHH
B MPOTUBHOM Cily4ae nNpesbICUNO0 Okl gonycTuMsle npeaensl. 3o
060pynosaHu1e NpeHa3HaveHo CneumansHo Ans rmyboKux NacTos u
rny60KOBOAHO Pa3paboTKU MECTOPOMACHMNI, OJHAKO MOMET TaKiKe
NPUMEHATLCA NPU Ha3eMHbIX onepaumax. Micnonb3osaxme yrsxeneH-
HOWM MMAKOCTU COCOBCTBYET AOCTUMEHMIO HEOBXOANMOT0 AaBNEHUA
B CTEHKE KONNEKTOPa, NONb3YACH NPEUMYILECTBOM rngpocrarnyeckoro
AasneHus cTonba xuakocTu. 3T0 0COGEHHO BAXHO Npu 0ddhLIOPHBIX
onepauusx, noToMmy Yo rubkue NUHWK ¢ aeneHuem 6onee 15 000 psi
NPOCTO HEAOCTYNHbI B NPOMbILIEHHOCTH B HACTOALLEE BPEMS.

“Hosan koHctpykuma DeepQuest oyexs 6uicTpo mepeHocKT
MPONNaHT K OYMLLAET CKBAXMHY, NNIOC OHA TAKIKE [ieNaeT BO3MOMN-
HbIM Pa3pbiB Naacta Ha 0YeHb BONbLION ryBKUHe, KaK C IKOHOMMU-
YECKOWM, TaK 1 C TIOrMYeCKON TOYKMU 3peHus”, — 3assun Bec Puttep,
T/IABHbIA KOHCYNILTAHT N0 TEXHUYECKUM BONPOCAM, KAcaloWUMEA my-
BuHHbIX BOA. “C AaHHOM KOHCTPYKUMEN KOMNaHUK CMOTYT noAyyYaTh
BRIFOAY NPK ONTUMaNbHbIX paboTax B Cambix rMyBOKMX CKBAKMUHAX,
HOTOPbIE OHM CeiiYac 3aKaHymeaiT”.

www.halliburton.com

HOBbIM MOJIHOCTLIO MMAPABIUYECKUIA
TPAKTOP A7 KONTKOBUHTA

Komnanuu Western Well Tool
H.B.Myp, Western Well Tool

Ceityac cywecTsyeT HoBas, NPOBEPEHHAsA Ha NPAaKTHKE TEXHONOMHS,
KoTopas obecneyuaer nogauy KonTr6uHrosbix KHEK & my6okue 1
FOPU30HTANbHBIE CKBAXWHBI, KOTOPbIe paHee Bbiiu HegoCTYNHL! NP
noMown TpaguUMoOHHOrD KONTHOWMHra W B CKBaMMHax C BbICOKOW CTe-
MeHbio UCKpUBNeHua 6es ycraHosneHHoro kabens — mogens IT-470

HALLIBURTON

DEVELOPS NEW TECHNOLOGIES
TO ADVANCE ULTRA DEEP WATER
CAPABILITIES

HOUSTON, Texas — Halliburton’s (NYSE: HAL) Energy Services
Group has developed new technologies — DeepReachSM coiled
tubing service and DeepQuestSM stimulation service — designed
to assist operators with recovering harder-to-access reserves in
deep water. In some cases, these technologies will help opera-
tors perform treatments on ultra deep wells that could not be
performed prior to the development of these technologies.

Compared to conventional coiled tubing strings, Hallibur-
ton’s DeepReach system with its tapered outside diameter
permits the performance of coiled tubing work at depths
unachievable before. With conventional coiled tubing, the
length and resulting weight of the tubing string that would be
required to perform ultra deep work may exceed the strength
of the string at the upper end, imposing a strict limit on depth
capability, With the DeepReach system, two factors work in
unison to allow working at greater depths: the coiled tubing
string is lighter in weight and its design results in greater
strength at the upper end of the coiled tubing. This could
result in up to 30 percent greater depth capability.

The lighter weight is important on offshore platforms where
weight is strictly limited both by crane capacities and deck
loading restrictions. The DeepReach system also helps to
increase safety margins and allows for better flow designs in
siphon or velocity string installations.

“The engineered transition joints are key components of
the DeepReach system,” said Mike Marshall, Intervention
Business Development Manager. “These joints along with
Halliburton's patented V-Block technology result in a very
dependable system.” Marshall added that the system is cur-
rently in field trials and should be fully commercial during
the first quarter of 2005.

Halliburton’s new DeepQuest service includes a new weighted
fluid system that allows for fracpack and fracturing treatments
on deep wells where the necessary surface treating pressures
would otherwise exceed the pressure limitations of surface
equipment. The technology is specifically aimed at deep shelf
and deepwater field development but is also applicable in land
applications. Using a weighted fluid makes it possible to achieve
required treating pressure at the formation face by taking ad-
vantage of the hydrostatic pressure of the fluid column. This
is especially important for offshore operations because flexible
treatment lines rated at over 15,000 psi (pounds per square
inch) simply are not available at this time in the industry.

“The new DeepQuest fluid system transports the proppant very
effectively and cleans up well, plus it helps to make ultra deep
fracpacks possible, both from an economic and logistic perspec-
tive,” said Wes Ritter, senior technical advisor-Deepwater. “With
this system operators can benefit from an optimized treatment
on even the deepest wells they are now completing”.

www.halliburton.com.

NEW ALL-HYDRAULIC
INTERVENTION TRACTOR
FOR COILED TUBING CONVEYANCE

From Western Well Tool
By N.B. Moore, Western Well Tool

Now, there is a new, field-proven enabling technology that
conveys coiled tubing bottomhole assemblies (BHAs) into long
extended reach and horizontal wells that were previously un-
reachable with conventional coiled tubing and within wells with
high degrees of torturosity without the complications of e-line
— the Model IT-470 All-Hydraulic Coiled Tubing Intervention Trac-
tor developed by Western Well Tool, Inc. (WWT). It is ideally suited

S3ILTIAON/UUTTIVEOHHU
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— MONHOCTBIO MAPABNUYECKUIA TPAKTOP ANA KONTIOBUHTOBbIX
onepaui, paspaboranHbiin Western Well Tool, Inc. (WWT). OH
UAEaNbHO NOAXOAMUT ANA TPAHCNIOPTUPOBKYW TAXENO0ro 06opyARo-
BaHWA Ha KonTioOKMHre Ans WWpoKoro cnektpa pabort, BKnovas
nepchopaLuio, kKapoTax, 6opbby ¢ nocTynneHnem TBEpAbIX YaCTUL,
CMYCK M 3KCNAyaTaumio 3KPaHoB U KUCIOTHYI0 06paboTky.

MowHoe, nocnepoBaTenbHoe TArOBOE ycunue

Tpaktop npoussopcrea WWT ssnsetca rugpasnuyecknm, mouy-
HbIM, OAHOHANPABNEHHbIM, MHOrOLIENIEBbIM, IErKO YNpPaBAEMbIM
KONTIOGMHIOBbIM UHCTPYMEHTOM, KOTOPbIM NOWAroBo TAHET Tpyby
unu Tonkaet KHBK. [lBueHue pocturaercs 3a CHeT YyHUKaNbHoro,
3anaTeHToBaHHOro 3axXBATHOTO YCTPOWCTBA, KOTOPOE rapaHTUpo-
BaHHO oBecneynBaeT NocnefoBaTenbHyio, HenpepbiBHYIo TArY B
npaktuyecku noboi obcaxeHHo unu HeobcaeHHoN! cpepe, He
nospexas 0bcafHyo KONOHHY MU NIACT. 3aXBaTHOE YCTPOMCTBO
NOACTPa1BAETCA MO pa3Mep CTBONA, TPEAOTBPALLAET CKONbIKEHUE
1 pewaet GONbIWMHCTBO 33afay, KOTOpble BCTPEYAIOTCA Ha NyTu
KONECHbIX TPaKTOPOB, MPU HANMYNMW BbIOYPEHHOM NOPOALI U HECTaH-
AAPTHbIX NOBEPXHOCTEN BHYTPU CTBONA.

MowHocTs ana nopayun 8.500+ dyHToB

TpaxTopa Western Well Tool gokasanu csoto cnocobHocTs nogauu
TAMENbIX rpy308 — cBbiwe 8.500 dyHToB — Bonee, yem apyrue
TPaKTOPbI, CYWECTBYIOUIME HA PbIHKE, — W HA rOPa3fo Ha Bonblune
ry6uHBbI, YeM NioBble NPOYKTLI, C KOTOPbIMU YMECTHO CPABHMBATb.
OHW M3roTOBAEHBI ANA AONTOCPOYHOM CNYIKObI U3 MPOYHbIX, KOP-
PO3MOHHOYCTOMYMBLIX MaTePUanoB U paboTaloT c HONbLIMHCTBOM
CKBaMUHHbIX PACTBOPOB. BO3MOXHOCTb BKIIGUEHUA U OTKIIIOYEHUA
BO3MOXHOCTU paboThl C HU3KMM iaBneHnem obecneyusaer be3o-
NacHyI0, HANEXKHYIO IKCTNYaTaLMIO.

Muposbie pekopab! ray6uH

HepasHo WWT tpakTop npoxogun TeCTMpoBaHue Ha pOCCMICKOM
[lancHem BocToke, rpe OH NoKasan MUPOBOI peKopa Mno crycky
konTio6uHra anunoi 30.604 dyToe (9 328 meTpoe) Ha npoekTe
CaxanuH-1 ana Halliburton's Energy Service Group 1 ero naptHepa
no coemectHomy npeanpuatuio — HK PocHedts — CaxanuHmopHe-
treras, nogpagunkos onepartopa Exxon Neftegaz Ltd. WHcTpymeHT
Obin CnyuweH Ha KonTiobuHre, Ha kotopom Hbina yeraHosneHa KHBK
ANs BbINONHEHMA NeptopaLWu M MPOYMX OMepauuit NpoekTa.
OHa ycnewHo BbINONHMAA WECTb CNYCKHbIX onepaLiuit
no nepdopauun 1 uamMeperuto, cnyckas KHBK
A0 560 ¢yToB ANMHOI HA MYOUHBI CBbI-
we 12.200 dyToB NpPU CKOPOCTH
ot 100 po ceuiwe 1000
tyToB B Hac.

for transporting heavy equipment on coiled tubing to perform 2
multitude of tasks, including perforating, logging, sand control
running and operating screens and acidizing.

Powerful, Consistent Traction

The WWT Intervention Tractor is an intervention fluid-powered.
high load capacity, unidirectional, multi-purpose, easily controlled
coiled tubing tool that pulls the coil or pushes the BHA in a step-
ping motion. Movement is achieved with unique, patented posi-
tive-grip grippers that are proven to provide consistent, continuous
traction in virtually any cased or open-hole environment without
damage to the casing or the formation. The grippers adjust to the
hole size, preventing slip and overcoming many of the problems
encountered by wheeled tractors when confronting debris and
irreqular surfaces within the well bore.

8,500+ Pounds Transporting Strength

Western Well Tool Intervention Tractors are been substantiated in
the field to convey heavier loads — 8,500-plus lbs. — further than
any other tractor on the market — and to far greater depths than
comparable products. They are built to last with durable, corrosion-
resistant materials, and operate with most intervention fluids. A
low-pressure on-off feature ensures safe, reliable operation.

World-Record Depths

Recently, the WWT Intervention Tractor was put to the testin the
Russian Far East, where it achieved a world-record run for a continu-
ous length of coiled tubing of 30,604 feet (9,328 meters) on the
Sakhalin-1 project for Halliburton's Energy Service Group and its
joint venture partner, 0AQ “NK” Rosneft — Sakhalinmorneftegaz,
contractors to operator, Exxon Neftegaz Ltd. The tool was deployed
on coiled tubing that conveyed the bottomhole assemblies needed
to perform perforating and other operations for the project. It
successfully completed six perforation and instrumentation runs,
conveying BHAs up to 560 feet in length more than 12,200
feet downhole at speeds of 100 to 1,000 plus
feet per hour.

Xapaktepuctuku mogenu IT-470, Western Well Tool
Western Well Tool Model IT-470 Specifications

TexHUYeCKWe XapaKTepUCTHIM
Specification

&?—gaoﬁmﬁbm UHCTPYMEHT Ana 7-ai0imMoBoi obcagHoi KONOHHE!/
4.7-inch Tool for 7-inch Casing

BHew il frUaMeTp TpaKTopa (CKAToe 3aXBaTHOE YCTPOMCTED — CO CTORKaMK)/
Tractor 0D (Gripper Collapsed - With Studs)

4.7 poiima/4.7 inches

BHewHui fuamMeTp TpaKTopa (Cxaroe 3axsaTHoe ycTpoiicTo — Ges croek)/
Tractor 0D (Gripper Collapsed — With Studs)

4.5 mionuma/4.5 inches

BuyTtpensuit puametp Tpaktopa/Tractor ID

0.8 gloima/0.8 inches

06was anuxa,/Total Length

29 tytoB/29 feet

MakcuMansHeli BHYTPEHHKIA guameTp creona/Maximum Wellbore (ID)

6.35 ploiima/6.35 inches

MaxcumansHoe Tarosoe ycunue (6es ctoek)/Maximum Pull (No Studs)

8,500 dyrTos npu 1,600 dynT/Ke. Aroim/8,500 lbs @ 1,600 psi

MakcumansHoe Tarosoe yeunwe (croiiun)/Maximum Pull (Studs)

11,500 chyHros npu 2,000 dyHT/KB. foiim/11,500 Lbs. @ 2,000 psi

Makcumanehan ckopocts/Maximum Speed

bonee 1,300 ¢yroe & 4ac/1,300+ ft./hr

MakcumanbHbiit paguyc Mckpuenenus,/Maximum of Radius of Curvature

20 rpapycos Ha 100 dyroe/20 degrees per 100 ft

Pabouwit nepenap paenenus/Operating Differential Pressure

0t 750 go 2,000 hynT/xB. awoim/750 to 2,000 psi

MakcumansHoe rigpocratnyeckoe aasneque/Maximum Hydrostatic Pressure

16,000 dhyHT/K8. aoim/ 16,000 psi

MakcuMManbHas 0CeBan CKOPOCTh NOTOKA (MHTEHCUBHOCTE Nogayu),/
Maximum Centerline Flow Rate

140 rannoHos B MuHYTY/140 gpm

MaKcuMansHan CKOPOCTL NOAA4M, UCNONb3yeman TpakTopom/
Maximum Flow Rate Used by Tractor

21 rannoHos B MUHYTY/21 gpm

Matepuan/Materials of Construction

Hepwasewwas crans, CuBe/Stainless Steel, CuBe

MakcumaneHan temneparypa/Maximum Temperature

300°F (149 °C)/300 °F (149 °C)

Tun coeputenns,/Type of Connections

27/, moiimosoe APIL. (X-Overs)/2'/_in. API Reg. (X-Overs Available)

41}
o
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LLUJIAHITOKABEJIBHOE
BYPEHUE —
KOJITOBUHIOBASA
TEXHOJIOITnNeA?

Artur Sergeyevich Shapovalov,
chief of Soviet - French experimental area of deep
flexodrilling,

Alexander Mikhailovich Izosimoy,

candidate of technical science, instructor of chair
“Mechanisms and equipment of cil and gas fields” of
Samara State Technical University

HAYAJ10 PABOT

3aTparthl BpemeHu Ha cnyckonogbemHbie onepauun (CMO)
npu BypeHun HedTAHBIX U rasoBbIX CKBAXWH COCTABNAIOT
NOYTH NONOBUHY NPOU3BOAUTENBHOrO BPEMEHH B 0Bem Ba-
NaHce BPEMEHU NPOBOAKN CKBAWUHBI. OCHOBHBIM (haKTOpOM,
obycnasnusaiowmm 6onbwne BpemexHbie 3arparsl Ha CI0,
ABNAETCA OQUCKPETHOCTb npouecca, CBA3aHHAA C TeM, 4yTO
BypunbHas KONOHHA NPW 3aMeHe MHCTPyMeHTa pasbupaerca u
co6MpaeTca 0TAeNbHbIMU OTPE3KAMU — KCBEYKAMU» ANUHOM
25-37,5 M, ycTaHaBiWBAEMbIMWU BHYTPWU BYPOBON BbIWKK.
Mpu 3T0M cpeaHas kommepyeckas ckopocts CMO, onpepe-
nAeMas AeneHueM ANUHbL «CBEYM» HA NPOJOIKUTENbHOCT
MAWWHHBIX, MALWWWHHO-PYYHbIX onepauuﬁ W CnycKo-nogsema
He3arpyxeHHOro 3nesatopa, COCTaBNALT, KaK Npaeuno, He
Gonee 0,15-0,17 m/c.

OpgHuM M3 nyTel paguKanbHOro yMeHbleHUA BPEMEHW Ha
CNO sBnAeTca npespaujeHue AWCKPETHOro npolecca cnyc-
Konogbema pa3bopHoit KonoHHbL BypuUnbHLIX TPYG B Henpe-
PbIBHbIM MPOLECC HAMOTKM 1 Pa3MOTKY HepasbopHoit rnbKoit
KONOHHB — WnaHrokabens ¢ yknagko# ero Ha GapabaH
— WAAHTONPUEMHUK, CHABKEHHbIA BEPTNIOrOM ANA 0CEBOK
noasofku Gyposoro pactsopa. Takum obpasom, Hanuuue
HenpepbiBHO#M Tpy6bl, GapabaHa c ynopaAoYeHHON! yKNaaKOo#
Tpy6bl, OCEBOTO NOABOAA PACTBOPA, BO3MOMKHOCT TEPMETH-
3aLMM YCThs CKBAMMUHbI AENAIOT NPOLECC WHAHTOKabeNbHOro
GypeHna NPaKTUYECKU NONHOCTLI COOTBETCTBYIOWMM KONTHO-
GUHTY, @ TOYHEe — NPAMbIM €10 NpefWecTBeHHUKOM,

TepmuH «wnaHrokabensHoe GypeHue» Huin npepnoKeH
WHULMATOPOM pa3paboTku Hosoro cnocoba BypeHus B
Poccuu — ynpasasiowum paseeoutbim 6ypoBbIM TpecToM
obbeanHerus «KyiiboiwesHedTo» JleoHnpom Tumodeesuyem
ManupoBCKUM.

Hauano pa6or B Haweii cTpaHe oTHocuTca k 1958 roay,
korpa no uHuumatuee JI.T. MManuposcKOro U3 WHKEHepoB
6yposoro Tpecta A.M. W3ocumora, B.B. BatpywkuHa,
otgena GypeHus unctutyta «KynboiwesHUU HM» —
B.JI. Ycrenko, M.A. Ounrepura n KyibeiweBcKoro MHaycTpuans-
HOTO MHCTUTYTA — JOKTOPa TEXHUYHCKWUX Hayk, npodeccopa
B.W. Tapacesny co3paetca TBOPYECKAA rpynna cneuua-
NIUCTOB, NPUCTYNUBLIAA K KOHKDPETHOW paspaboTke HOBOrO
cnocoba BypeHns. B 1962 roay Gbinv nonyyeHb aBTopckne
CBMAETENbCTEA Ha KOHCTPYKLMIO WhaKra AnA 6ypeHns ckea-
MUWH U Ha cnocob BypeHus Ha wnaHrokabene [1, 2].

B 1963 rogy 8 «Kyit6siwesHWUN HM» (no3gHee BHN-
NTHedTs) 6bin co3pad otaen bypexus Ha wnaHrokabene
YMCNEeHHOCTb0 35 Yenosek, B KOTOPOM MoJ PYKOBOACTBOM
J1.T. Nanuposckoro B TedyeHue 1963-64 roaos BhIMONHEH

Aptyp Cepreesuy Lanosanos,
HauankHUK CORETCKO-~dPaHLLYyacKoro
BKCNSPUMEHTANBHOro y4acTka rybokoro
wnanrokabensHoro Bypetus,

Anekcasap Muxainoaiy M3ocumos,

K.T.H., AoueHT kadenpe «MawmHesl n obopypoeaHne
HedTAHLIX 1 rA30BbIX NPOMBbICTOB»

Camapckoro foctexyHmBepcuTeTa

IS FLEXODRILLING
A COILED TUBING
TECHNOLOGY?

BEGINNING OF THE ACTIVITY

The time expenditures for tripping while drilling oil and
gas wells amounts up to 50 % from all the time schedule
of well construction. The main factor stipulating for huge
time expenditures for tripping is process discreteness con-
nected to the fact that drilling string for the purpose of
tools replacement is being disassembled and assembled in
separate pieces — 25-37.5 m long pipes, that have been
installed inside drilling rig. The average commercial trip-
ping speed, defined with division of pipe length by time of
mechanical, mechanical-manual handling and tripping of
unloaded elevator as a rule does not exceed 0.15-0.17 me-
ters per second.

One of the ways of tripping time drastic reduction is turn-
ing the discrete process of tipping of sectional drill pipe
string into the continuous process of coiling and uncoiling
of whole flexible string — flexodrilling string with coiling
it onto a reel — receiving unit, equipped with swivel for
feeding of circulation fluid from the axle. So, availability
of continuous pipe, reel with well-ordered tubing spooling.
axial fluid feeding, capability to seal wellhead turn the pro-
cess of flexodrilling almost fully corresponds coiled tubing
drilling, rather its direct ancestors.

The term “flexodrilling” has been offered by initiator of
development of new of drilling in Russia — manager of ex-
ploration drill trust of association Kuibyshevneft — Leonid
Timofeyevich Papirovski.

The beginning of activity in our country is referred
to 1958, when in accordance
with initiative of L.T.Papirovski
from engineers of drilling trust
A.M. Izosimov, V.V.Vatrushkin,
department of drilling of in-
stitution KuibyshevNII NP —
V.L.Ustenko, M.A.Fingerit and
Kuibyshev Industrial Institution
— doctor of technical science,
professor V.I.Tarasevich there
was created a creative teem of
specialists that started develop-
ment of new way of drilling. In
1962 there was obtained inven-
tor's certificate for pipe design

for well drilling and flexodrill- Neonup Tumodpeesns
ing technology [1, 2]. NanupoBcHuE

In 1963 in KuibyshevNII NP Leonid Timofeyevich
(later VNIITneft) there was Papirovski
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bopy MaTepuanoe CUNOBLIX INEMEHTOB
wnaHrokabena u paspaboTke KOHC-
TPYKUUIA 3aMKOBLIX COeUHEHUN, No3-
BONMBWUA NepeiiTn K KOHCTPYKTOPCKOIA
npopaboTKe U M3rOTOBNEHNIO WAAHTOKA-
6ens. 3HauuTensHuIll BKNAY B CO3aaHMe
OTEYeCTBEHHOrO WnaHrokabena BHec
H0.A. ApTémoB, 3amMecTuTenb FNABHO-
ro TexHonora 3asopa «Asoekabenb»
(r. bepasHck 3anopoxckoit o6nactu),
rae 6bin0 OPraH30BaHo NPON3BOACTBO
0TeYeCcTBEHHOrO WnaHrokabens.

K pazpabotke npo6nem wnaHroka-
benbHoro Gypenus npusneKanuch Takme
cneuunanuctel Kadeaps HedTenpoMbic-
NOBOW MexaHWuku Ypumckoro HedTaHoro
WHCTUTYTa, pa3paboTaswue noBopoT-
HOe YCTPOWCTBO ANA OPUEHTUDPOBAHUA
3a60/HOM KOMNOHOBKM M NOBOPOTA
WHCTPYMEHTa, W Creunanuctsl Kadeapsl
CTanbHblx KaHaToB CeBacTononbckoro
NpUBOPOCTPONTENBHOIO MHCTUTYT], pas-
paboTaBWm1e U U3rOTOBUBLINE OMBITHbIA
obpasel cnupaneHaBMBOYHOr0 CTaHKa
OPUTUHANLHOW KOHCTPYKLUKMK, HEOBXO-
AWUMOTO ONns W3roTOBNEHWUA CUNOBOTO
Kapkaca wnaurokabens. KoHcTpyKuusa
CTaHKa 0Ka3anacb HacTONLKO YAAYHOW,
YTO 10 HACTOAWEro BPEMEHU YCNewWwHo
NPUMEHACTCA B TEXHONOTUYECKMX NMHUAX
N0 M3rOTOBJIEHUID TMBKUX NONUMEPHO-
MeTannuuecKkux Tpyob.

B 1965-66 rogax 6binu nposegeHsl
NPOMLICNIOBbIE UCMBITAHUA WAAHTOKA-
6enbHoro cnocoba 6ypeHns Ha Ikc-
NepUMEHTANbHOM Y4YacTKe B ropoje
OtpapgHom Kyit6biwesckoit o6nactu.
Wcnbitawna npoBoAMAUCH Takie npu
GypeHnn Herny6oKMX CKBAXMH B MOp-
CKNX NPUAOHHBIX rpyHTax YepHoro
MOPA W Npy BypeHnn ckBaXuH Ha Boay.
lMpuHUMNUaNbHAA CXeMa YCTaHOBKM WhaHrokabensHoro
6ypenus npescrasneHa Ha puc. 1.

Ans ucnbiTakuii ucnonb3osanack byposas ycTaHoBKa
bY50bp-1 3asopa «bappukaasi» (r. Bonrorpaa), ocHauiennas
NPOMBICNOBLIM CTEHAOM Ans paboThl co WnaHrokabenbHoM
BypunbHOM KONOHHOR Ha rny6uHax o 500 m. Basoii ans
CTeHAa NoCAyKWUNa CTaHAapTHas ycTaHosKa GecTpybHoro
Gypenns Ha kabenb-kaHate Y55-2000, peKoHCTpyMpOBaH-
HaA c y4eToM ocobeHHocTeir wnaHrokabenbHoro Gypetus:
yBenuyeHa emkocts 6apabana, po6asneH septnior ans
HenpepsiBHOW nopayu byposoro pacteopa 4yepes gan 6a-
pabaHa B wnaHrokabens, CNPOEKTUPOBAHBI U U3TOTOB/EHSI
KOHCTPYKLWUWU HaNpaensiowero poamuKka Ha ycTbe CKBaXMHbI
W NyneT ynpaenexus. Beptnior 6bin coeauHeH HanopHsim
MaHWhoNLAOM C HACOCHOM Fpynnoi.

OcHoBHbIe TexHUYeCKUE AaHHbIe GYPOBO# YCTAHOBKM:

rpy30N0ALEMHOCTS, KH Hom. 500, makc. 700

TUN BbIWKK Mautoean, A-obpaznan

27,36

paboyas BbICOTA BbILIKY, M

CKOPOCTL NOABLEMA KPIOKA, M,/ C MiH, 0,21, makc. 1,71

co
oo
oo

L

Puc. 1. MpuHumnuansHas cxema npoyecca
wnaxrokabensHoro 6ypenus

1 - ponovo; 2 - 3a60iiHbIA fBUraTeND;

3 - 3aboitHble patumkm; 4 — YBT: 5 - eMKoCTb ana
NPOMbIBAKOLWUX KUAKOCTEH; 6 — TArOBLINA arperar;

7 = wnavronpuemHuk; 8 — 6ypoeoil wnaHrokabens:

9 ~ camonucew; 10 — nynLT ANA AaBTOMAaTUYECKOTO
KOHTPONA ¥ ONTUMM3aLuuK npouecca bypenus

Fig. 1, The schematic diagram of flexodrilling

1 - bit; 2 - downhole motor: 3 - downhole
instrumentation; 4 - UBT; 5 — capacity for flushing fluid;
6 - tractive unit; 7 - flexodrill string receiver;

8 — flexodrill string; 9 - plotter; 10 - panel of automatic _
control and drilling process optimization

established a flexodrilling department with 35 workers,
under the direction of L.T.Papirovski within 1963-64 there
has been conducted an extensive research dedicated to se-
lection of load-bearing elements of pipe and development
of interlocks allowing to get to design study and manu-
facturing of pipe. A significant contribution to creation of
domestic pipe had been granted by Y.A. Artyomov, deputy
chief production engineer of factory Azovkabel (Berdiansk,
Zaporozhye region) where they established manufacturing
of domestic flexible pipe.

Specialists of chair of oilfield mechanics of Ufa 0il Insti-
tution, that developed rotator for orientation of BHA and
tool rotation and specialists of steel ropes of Sevastopol
Instrument-Making Institution, that designed and produced
a prototype of spiral coiling machine of original design, ne-
cessary for manufacturing of strengthening frame of flexible
drill string were attracted to working on flexodrilling issues.
The coiling machine had very successful design and is still
used today in processing trains that manufacture flexible
polymer-metal pipes.

In 1965-66 there were conducted field tests of flexodrilling
approach on test site of city Otradny, Kuibyshev region. The
tests were conducted by drilling of shallow wells in sea near-
bottom soils of Black Sea and drilling for water. The functional
diagram of flexodrilling unit is represented on fig. 1.
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Puc. 2. NpuHuMnuansHasa cxema KOMNOHOBKH o6opyposanua 6yposoil N2 501-Kypramakckas
Fig. 2. The schematic diagram of equipment of well #501 Kurtamakskaya

HaTAMEHWEe TaNeBoro Kavana Ha 106
fapabaHe nebeaku npu MAKCHMaNnbHOM
rpy3onopgsemHocty, kH

MaKcHMankHas MOWHOCTL Ha poTope, KBT 75

CKOPOCTb BpaweHus poTopa, 06/MuH MuH. 75, Makc. 190

MaKkcumansbHas nofada bypoeoro 14
pacTsopa, ii/c

MaKcuManbHoe aasnexue 6ypoBoro 20
pactsopa, Mla

MpoekTHas rmMybutHa bypeHus onbITHON yCTaHOBKH Gbina Bbl-
6paHa 500 m. UHTepsan 0-247 m, CNOMEHHbII HEYCTOWUUBDI-
MU nopoaamiu, npobypuau 06biYHLIM CNOCOBOM Typbobypom
T12M3-9 ¢ ucnons3oeaHuem potopa 114 mm gonotom Ne 12
(295 mM) u 06Ccapuny KOHAYKTOPOM AUAMETPOM 219 MM,

bypeHue ¢ npUMeHeHUeM wnaHrokabensa B Ka4yecrBe
6ypunbHbIx TPYD TypHoBYypOM TC5E-6°/," ponotom 190 mMm
MpoOBOAMNOCHL B UHTEPBANE 200-258 m B KOHJYKTOpe Mo 3a-
TBepAeBlWeMy LemeHTy ¥ 11 M B NOPO/aX TaTapCKoro Apyca,
CNOWEHHBIX 3arMNCOBAHHBIMU IUHAMM C NPOCNOAMU NecHa-
HWKoB. [pK 3TOM MCNOAb30BANCA wnaHrokabenb ¢ BHYTPeH-
HUM grameTpom 60 MM, HAPYKHbLIM JUAMETPOM 118 mm, obueit
AnvHON 300 M — 4 cexuuu no 75 M, cHabMeHHble 3aMKOBbIMK
COeIMHEHUAMN KOHCTPYKL MY «KyinbbiwesHUN HI».

Mpoussenu pea ponbnenus. B kayecrse NPOMBIBOYHOM
WMAKOCTM MCNONb30BaANach NNacToBas BOAA NIOTHOCTHIO
1,14 r/cm®. Ocesas Harpy3ka Ha fon0TO BblAepMMBanach 8
untepsane 15-20 kH n pocturana 30 kH. [laBneHue Ha BblKMaL
HacocoB cocTasnano 7,5-8,0 MMa c ogHoit cexumeit Typbobypa
1 9,0-10,0 MMa — € ABYXCEKLUOHHbIM TYP6OBYPOM.

B 1966 rogy cnocobom BypeHus Ha wnaHrokabene Typ6obypom
6bin0 npobypero 195 m B uHTEpBaNe 258-453 M B U3BECT-HAKAX

ph
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For testing purposes there was used drilling rig BU50B-1,
produced by factory Barricady (Volgograd), equipped with
field test bench for operations with flexodrilling string,
at depth up to 500 m. As the base for the test bench there
was used standard drilling rig for tubeless drilling with
conductor-and-support cable UBB-2000, redesigned with
consideration of all the peculiarities of flexodrilling: capac-
ity of reel was increased; there has been installed swivel for
continuous circulation via reel shaft to the flexodrilling
string; guiding roller on wellhead, and a control desk were
designed and manufactured. The swivel has been connected
with pressure manifold to pumping unit.

Specification of drilling rig:

capacity, kN rated 500, max 700
type of rig gtraa:::tetype, A-frame
wiring height of the rig, m 27.36

hook tripping speed, m/s min 0.21, max 1.71

tension of drilling line on reel

at max load, kN e

max power of the rotor, kWt 75

rotor, rpm min 75, mx 190
max feeding of circulation fluid, hp 14

max pressure of circulation fluid, mPa 20

The designed depth of drilling with the prototype unit
has been fixed at 500 m. An interval of 0-247 m, formed
with incompetent rock has been drilled with conventional
approach with turbodrill T12M3-9 with rotor 114 mm, bit
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— 33,0 MMa, MmoMeHT ckpyuneanua pabounin — 8,0 kHm,
pabouas pacTarusawwas Harpyska — 1550 kH.

KoHcTpykuma wnadrokabens npegcrasneqa Ha puc. 3. Oua
BKJIIOYAET apMartypy, BOCNPUHUMAIOWYIO faBNeHne, — W3 [BYX
TOYeYHOKACAKWMUXCA CNOeB HaBUBKKW CTalbHBIMW KaHatamu nna-
meTpom 1,8 MM, apmartypy, paboTalolLyio Ha pacTAKeHue, — U3 ABYX
TOYEYHOKACAIOWMXCA CNOEB CTaNbHBIX KAaHATOB guameTpom 3,0 MM,
aTalKe BHYTPEHHIOK W BHEIWHIOK NONUXIOPONPEHOBIOD Kamepy,
obecneynBaiole repMeTUYHOCTL U CKPEnIeHue CTPYKTYPbI WaH-
ra. B KoHcTpyKuuu npepycmoTpeHbl 20 3NeKTPUYECKUX KaHanoe
CBA3W, NPONIOMEHHLIX B CNOAX, paboTaiowux Ha pacTaxeHue.

Yepes wecTb MecAles nocne Hayana pabot, 5 oktabpsa
1969 ropa 3aboit cKBamMHbl gocTur 2329 M.

Mapametpel 6ypeHus:

- Aasnexue ot aByx Hacocos «MAPEM» — 8 unTep-
pane 12,0-18,0 MMa, npu npoussoguTensHocTh 40 n/c;

- Harpyska Ha fonoto — o1 60 o 200 kH;

- CpefHAA NPOXOAKA Ha fAonaTo — 23,2 M;

- MexaHWyecKas CKOpocTh — 6 M/u.

B npouecce bypeHus UMenu MecTo Jpa cayyas HapyleHus
MPOLECCa, Bbi3BaHHbIE PA3PbIBOM 3aMKOBbIX COEAMHEHUI CeKLMIA
wnaHrokabens Ha rybuHax 1284 m u 2329 M, 4TO CBUAETENb-
cTeyeT 0 cnabom 3seHe waaHrokabenei, Tpebytoliem nopaboTky,
— HEeHafleXHan KOHCTPYKLWA Y3Na COAMHEHUA CEKIIMMA.

Takum 06pa3om, aHANUTUHECKUMU U IKCNEPUMEHTaIbHbIMHU
nccnefoBaHMAMK Npolecca GypeHua Ha WnaHrokabene BbiAB-
IeHa ero TeXHUUYECKan U IKOHOMUYECKan LlenecoobpasHoCTb.
3atpatsl Bpemenn Ha (MO ymeHbwunuce B 4-8 pas, peiicosas
CKOPOCTb NPOXOAKYW yBENMYUNack B 2—4 pasa, ckopocTs CM0
coctasuna 1,5-2 m/c. Kpome Toro, npoueccy wnaHrokabens-
Horo GypeHUs NpUCYLM BCE NpeuMylecTsa, CBA3aHHbIE C
BO3MOMHOCTLIO FEPMeTU3aLLNMN YCTbA CKBAXKMUHbI.

PesynbTaThl MCCNegoBaHniA BbIM MCNONb3OBAHbI COBET-
cKUMKU 1 paHUY3CKMMU CneyuanucTamu npu COBMECTHOM
pa3paboTKe NPoMbIWNEHHOTO BapuaHTa bypoBoit yCTaHOBKM
wnaHrokabenoHoro 6ypexua BYLI-3000. Mo HeKoTOPbIM
ceefieHuAM, paboTa pasuBanach TakKe B HanpasneHWM co-
3,aHKUA MOPCKOrO BapWaHTa wnaHrokabensHoit ycTaHoBKM — B
Poccuu v Bo ®panuuu. PoccuidcKkuii BapuanT npegnonarancs
Ans pabotel Ha Kacnuu.

C coxaneHuem NPUXOQNUTCA KOHCTATUPOBATh, YTO, HECMOTPA
Ha CYUleCTBEHHbIE NpenmMyllecTsa npouecca 6ypeHna Ha
wnaHrokabene, paboTbl C COBETCKOI CTOPOHBI BbiNM Npexpa-
lWeHbl Ha OCHOBAHWMK 3aKNHYEHWUA KOMWUCCUKU MHHHE¢TEHPU-
Ma, Yyemy cnocobcTBoBan U He3BpeMeHHbI YXO4 U3 KU3HU
uHuuuaropa pabot Jleonuga Tumodeesuya Nanuposckoro.
Mo-BugMMOMY, CBOIO pONb chirpana u mobunanszauus B 10
BpeMA cpeAcTs MuHHedTenpoMa Ha OCBOEHME HOBbIX pas-
pabarbiBaeMbix MeCTOPOXAeHNH 3anagHon Cubupu.

BMecTe ¢ TeM HeobxoQMMO OTMETWTL, YTO NpPUMEHEHUE
FUBKUX NONMMEPHO-METaNNMYeCcKUX ANMHHOMEPHbIX TPy6
— wnaHrokabenei ana BypeHus CKBamuH, A0OLIYKM HedTH,
MOA3EMHOr0 PEMOHTA CKBAMMH, @ TAKXKe ANA OnepaTueHon
NpoKNaaKku TpyboNpOBOAHLIX KOMMYHWKAUWIA Ha Cylle U B
MOPCKUX aKBATOPUAX, ABNAEGTCA aKTyaanoﬁ Hay4HO-TEXHW-
yeckoi npobnemoit u TpebyeT CEpPbe3HOr0 U BHUMATENbHOTO
paccMOTPEHUA.

1. W3ocumoe A.M. AsTopedepar gucc. Ha COMCKaHue
VU.CT. KaHpj. TexH. HayK. M., 1967
2 CneunansHblit goknap CO-2. WcneiTanue u cosep-

WweHCTBOBaHMe WnaHrokabensHoro cnocoba bypenus,/ Manu-
posckuii J1.T., W3ocumos A.M. (BHUNTHedTs, CCCP) u HK.TT.
Toeppy, P. Penap (®panuy3ckuit nHcTutyT Hed Ty, panuna),
//VII Muposoit HedpTaHOI KoHrpecc, Mocksa, 1971 r.

afterwards, they assembled the assembly with flexodrill pipe.
The assembly specification:

bit @ 269 mm;

- turbodrill TS5B-9 (two sections) or 3TS5B9 (3 sections);

- rotation sensor;

- centering tool @ 235 mm;

- UBT 6” (203 mm) length 125-202 m;

- gauge FIN (Televizhel);

- flexodrilling string CLT, manufacturer — Cables de Lion
factory, France, 0.D. — 147 mm, I.D. — 97 mm, section
length — 500-550 m, allowable bending diameter — 2,5
m, internal working pressure — 33.0 mPa, torsion moment
— 8.0 kNm, working tensioning load — 1550 kN.

The design of flexodrilling string is given on fig. 3. It
includes armature, that takes pressure — from two point-
contact touching layers from steel cables, with diameter of
3.0 mm, as well as external and internal neoprene chambers
providing for hermiticity and strengthening of string struc-
ture. The design provides for 20 electrical communication
channels, located inside stretching layers.

After 6 months after the campaign begun, on 5 October of
1969 the well bottom reached 2329 m mark.

The drilling parameters:

— Pressure from two pumps MAREP — within the limits of
12.0-18.0 mPa, at the rate of 40 1/s;

- bit load — 60-200 kN;

- average penetration per bit — 23.2 m;

- mechanical speed — 6 m/h.

During drilling there took place two violations of the
routine, caused by break of interlock of flexodrill string
sections, at depth of 1284 and 2329 m, a fact that proves
that design of joint is not reliable.

So, analytical and experimental research of flexodrilling
operation proved its technical and economical expediency.
Trip time expenditures showed 4-8 time reduction, run
speed of penetration increased in 2-4 times, tripping speed
achieved 1.5-2 m/s. Besides, flexodrilling operation has all
the advantages connected with sealing of wellhead.

Research results were used by Soviet and French specialists
in mutual development program of industrial flexodrilling
unit BUSH-3000. According to some information they also
conducted activity aimed at creation of offshore flexodrilling
unit — in Russia and in France. Russian unit was supposed to
operate in Caspian Sea.

Unfortunately, one has to state that despite significant advan-
tages of flexodrilling, the activity from Russian side was stopped
according to decision of Minnefteprom committee, and premature
death of initiator of the activity — Leonid Timofeyevich Papir-
ovsky also contributed in termination of the project. Apparently,
Minnefteprom monetary means mobilization for development of
new developed fields of Western Syberia played its role.

We also should note that the application of flexible polymer-
metal tubing — flexodrill strings for well drilling, oil production,
dowhhole well servicing and well as operative pipeline communi-
cationinstallation onshore and offshore is actual science-techni-
cal issue and requires serious and close consideration.

qL Izosimov A.M. Abastract of Ph.D. thesis. M., 1967.

2 Special report of CD-2. Testing and improving of the
flexodrilling. /Papirovsky L.T., Izosimov A.M. (VNIITneft,
USSR) and J.P. Tyerry, R. Ranar (French 0il Institute, France),
//VII World 0Qil Congress, Moscow, 1971.
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K coxanenuio, Ha ABYX KypHanbHbIX TON0Cax cMorna yMec-
THTBEA AWWb HebBonbwas YacTe nobutensckux dbortopabor,
npeaocTaB/ieHHblx Ham Amurpuem Muxainnosuyem Tpetbakom,
AUPEKTOPOM CepBucHOro LieHTpa «Cneumaw». Ha cHumkax
— YHWKabHas npupopa 3anaaHocubupckoro kpas, cesepHbIit
konoput fimbypra. Haubonee apkue Ha Haw 83msg toTorpa-
(UK, He BowepwMe B HOMED, MBI HOCTapaeMCs NOKa3aTh B
fansHenlem,

Unfortunately, we can't demenstrate on two pagesall ama-
teur photographs given to us by Dmitry Mikhailovich Tretyak,
director of Specmash service center. Here you car see photos of
West-Siberian landscapes; northern Yamburg colour. Irvfuture
we will try to show the most scenic off-screen photos.
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BJ SERVICES 3ABEPLLAET
KOJITKOBUHIOBbIE BYPOBLIE OMEPALIMA
ONA SHELL UK

HA MECTOPOXAOEHWW TAHHET

B CEBEPHOM MOPE

AbepauH, Wotnanausa, 2 Hoa6pa 2005 r.

BJ Services obbasuna 06 ycnewHoMm BoINOAHEHUU KOHT-
pakTta ans Shell UK Ha ycnyru no konTio6uHrosomy 6ypeHuio,
MHXUHUPUHTOBBIE YCAYW U onepauu no 6opsbe ¢ noctyn-
NeHueM TBEpAbIX YacTUL, B CKBAWUHY AnA CKBaMuHb GAO3
Ha nnardopme laHHeT Anbda B Ceseprom Mope. BJ Services
ABWNAck nepsoi KomnaHuei, okazaswei Shell yenyru B
obnactu KonT6UHIOBOro BypeHns Ha [aHHeT.

lNocne HasemHbIx onepauuit B Abepaune BJ Services Bbi-
MONHUMA CROMHEeRWY onepayuio no BypeHuio 6oKoBoro
cTBona 8 gespane 2005 r. bypoBbie onepaymu nposoaUANCH
B TeyeHun secHsl. K anpento BJ Services 3asepuuna bype-
HWe, CBEPHYNA U NOrpy3nna
obopypoBaHue. Bca one-
pauuu no konTo6uHrosomy
BypeHuto, OT YyCTaHOBKN
060pyAOBaHKA 0 ero ceep-
ThiBaHWA, 3aHanu 81,5 gHAa.

Onepauus Shell Ha laHHeT
Bbina BbINONHEHA MOPCKOI
KomaHnpoi u3 30 yenosek
C NOAAEPHKON CYXONYTHOM
MH¥EHEePHOW KOMaHIbl W
TEXHWKOB, PACNONOMEHHbIX
Ha 6asax BJ Services B
Abepaute, Mpeit ApMoHT B
O6bveauHenHom Koponesc-
TBe U IMMeH B Hugepnau-
Aax. 3tv nioau 6eiau Beibpa-
Hbl Gnaropaps ux my6okomy
OnbITY B KONTIOOUHIOBOM
bypenuu. Mpegsigyuiue
VCNewWwHbe onepaunMn no
KonT6UHroBOMY BypeHnio,
BbINoHEHHbIe BJ Services Ha Tpex ckBaXuHax mecTopoxe-
Huit IMmeH u Kosopper B 2003 r. gns Nederlandse Aardolie
Maatschappij (NAM), cosmectHoro npegnpuatus Shell u
ExxonMobil, 6btnu ynomanyte Shell UK B kauecTee ogHoM U3
KI04eBbIX NPUYUH TOro, noyemy BJ Services Gbina BhibpaHa
ANA NPOBeAEHUs 3TUX paboT,

Monublit Komnnekr obopysosaHua

BJ Services noctpouna cneunanbHyio onopHyo pamy uH-
XKeKTopa Ans onepayuii kontiobuHrosoro 6ypexuns. Ira pama
ucnonb3oBanack gna nogaepMHuiu rMAPaBNUYECKOro MHXEK-
TOpa, TaK Kak 6ypoebie BN10KK BbINKM M3BNEYEHb! 13 BbIWKK. B
AononHeHue K KonTiobuHrosomy o6opynosanuio BJ Services
TaKe nocrtaeuna ecnomoratensHoe obopyaoBaHue ans

ZANYAT AN

BJ SERVICES COMPLETES

COILED TUBING DRILLING OPERATION
FOR SHELL UK OPERATION CARRIED
OUT ON GANNET FIELD

IN NORTH SEA

ABERDEEN, Scotland, 2 November 2005

BJ Services Company announced that it has successfully
completed a contract for Shell UK to provide coiled tubing
drilling (CTD), engineering and solids control services for
well GAO3 on the Gannet Alpha Platform in the North Sea.
BJ Services served as Shell’s primary source of coiled tubing
drilling services for the Gannet operation.

Following onshore trials during in Aberdeen, BJ Services
commenced the challenging sidetrack drilling operation in
February 2005. Drilling operations proceeded throughout
the spring. By April, BJ Services had completed the sidetrack,
rigged down and backloaded the equipment. The entire CTD
operation from mobil-
isation to demobilisa-
tion was completed in
81.5 days.

The Shell Gannet
operation was car-
ried out by an off-
shore team of 30 ope-
ratives assisted by
onshore engineering
staff and technicians
based at BJ Services
bases in Aberdeen and
Great Yarmouth in the
United Kingdom, and
Emmen in the Nether-
lands. These individu-
als were selected for
the operation due to
theirin-depth experi-
ence in coiled tubing
drilling. The previous
successful CTD operations that BJ Services carried out on
three wells on the Emmen and Coevorden Fields in 2003 for
Nederlandse Aardolie Maatschappij (NAM), a Shell-Exxon-
Mobil joint venture, were cited by Shell UK as one of the
key reasons that BJ Services was selected for the Gannet
Alpha CTD operation.

The Complete Equipment Package

In order to carry out the drilling operation, BJ Services
built a customised CTD injector support frame. This special
frame was used to support the hydraulic injector, as the drill-
ing blocks had previously been removed from the derrick.
In addition to the coiled tubing equipment, BJ Services also
supplied zone 2 ancillary equipment to fully support the

D
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2 30HbI Ans nonHoro obecneverns pabor, Bkaoyan 6ypossie
Hacocbl, 060pya0BaHWE BLICOKOTO/HU3KOrO faBNEHUA ANA
pabotel ¢ Byposeimu )uakoctamu, CKP, o6opynosaxue ans
ynpasneHns CKBaXuHoM, no 6opbbe c nocTynneHnem Teep-
AblX YacTUl, B CKBaXUHY U obopyaoBaHue, BKNKOYaloluee B
cebs gononHuTeNHbbIe pe3epsyapsl 4 6ypoBoro pacTeopa
W HOBBIW cenaparop rasza u byposoro pacrsopa.

Beinonuasa o6bem 6yposbix pabot

Onepauus Ha lanuer, BeinonHenHas Shell, crana sropoit
YCMewHoi MOPCKOI KoNTIoGUHIOBOI onepauueir, KOTopyio
BJ Services Boinonxuna s CepepHom mope. «37a onepaljus
NoATEEPANNA Hawy cnocobHOCTL yenewHo 6ypuTsL BoKoBbIe
CTE0/ISI HA MOPCKOW nnatopme, UCNONb3YA KONTIOOUHT,
— cKka3an Heiin TopAloH, pernoHanbHblil MEHeKEp No ckBa-
HUHHBIM onepauuam EBponsl v Asuu BJ Services. «®axr, yto
370 66110 BLINONHEHO 63 eMHOTO HECYACTHOTO ClyYas Uu
Pasnuea, CBMAETENLCTBYIOT O KyNbType 6e30nacHocTy, Haj
socnutanuem kotopoi Shell u BJ pabotanu mHorve rogsly,
— no6asun oH.

WUcTounux: BJ Services

MEPBbIN SAMECTUTEJTb TEHEPAJIBHOIO
HAUPEKTOPA OAO “CYPIYTHE®TEIA3”:
“Mbl 3AKYTTAEM TEXHUKY,
OBOPYAOBAHUE N MATEPUANBbI
NCKITIOYNTEJTbHO HA KOHKYPCHOW
OCHOBE”

28.11.2005

m’ Tl
MepBbiit 3amecTuTeNb reHepansHoro anpektopa 0AQ ! £ &{;
“CyprytHedTeras” AHaronnit Hypses 3aseun s WHTEPBbLIO |4

KypHany “Hedrerasosas Beptukans” (N2 16, 2005 rog):
“Mbl 3aKkynaem TexHuky, 060pysoBaHue u Matepuansl
NCKNIOYMTENBHO HA KOHKYPCHOI ocHoee. W nposeseHine
3TUX KOHKYPCOB NO3BONAET Ham CAenatb BbIBOA O TOM,
4TO M OTEYECTBEHHbLIE NPOM3BOAUTENV B NOCHEAHWE FOAbI
Ro6uMBaIOTCA onpeaeneHHbix ycnexos. lporpecc ects,
NyCTb NOKA U HE N0 BCEM HaNpaeNEHUAM BbiNycKaemoii
npopykuuu. Hanpumep, npu crpoutensctee IT3C, BBog
KOTOPbIX NOCTABNEH B KOMNAHUW Ha NOTOK, Mbl COTPYAHUYAEM
NPpEUMYILECTBEHHO C pOCCHﬁCKHMH nocTaBWMKamm M U3roTo-
BUTENAMN 060pyAOBaHUSA U3 BnuKHero 3apybexsa. Bonbulyio
POk, KOHEYHO, ChITPan BONPOC LEHbI, KOTAA Mbl OTKAa3anuch
0T ycnyr, Hanpumep, upm “@uupeitna” (PunnaHaus) u “An-
cTom” (AHENA). XOTA HE TONBKO 3TOT MOMEHT Mbl YYUTbIBANM.
Mpouseoautenn us ropoga Cymul (YkpauHa) u poccuitckoro
ropoga Pel6UHCKa nocTaBasioT Ham To 060pyaAOBaHUe, KOTOPOE
Ha HblHEWHEeM 3Tane Hac BNOJHe ycTpausaer,

lpu npoBeAeHNH KanpeMoHTa CKBaXWH 3aMeHy 3anafHoMy
Aoporomy 060pyA0BaHUI0 Mbl HAXOAUM y 6enopyccKuX Npo-
u3BoaUTENEH, Mbl MCNONb3YEM Waccy aBToMobUnsA “KamA3”
ANR MMNOPTHOW CTaHUMKM YNpPaBAeHWs M OTEYECTBEHH bl
TPONNAHTOBO3 (AN15 NEPeBO3KM COCTABA, KOTOPbIA NPUMEHS-
£7CH AnA 3anoNHeHus cosgasaemoit B npouecce P tpewuHel
& Hedrecopepxauem nnacre). Kcratu, nponnaut Takke
npon3soanTCA y Hac B Poccuu, B ropoge Boposuyn,

Hy @ peknaMnpoBaTh 3anajHble KOMNaHWU — He B Hall X
npasunax. 3akynaem TexHuUKy, 060pynoBaHue, MmaTepuans
Y AECATKOB 3anapHbix KomnaHuil (“CyprytHedreras” nmeer
napTHepos B Honee yem 50 cTpaHa Mupa), a napannensHo
ynop+o pabotaem Haj nporpammoil uMnoprosameujeHusn”.

UcTounuk: Cow3 npoussoguTenen HedTerasosoro
o6opyaoBaHua

operation, including mud pumps, an HP-LP iron package to
handle drilling fluids, a data acquisition system, well control
package, solids control unit featuring additional mud tanks,
and a new mud gas separator.

Pushing the CTD Envelope

The Shell Gannet operation is the second successful off-
shore CTD operation that BJ Services has carried out in the
North Sea. “This operation confirmed our ability to drill a
successful sidetrack on an offshore installation using coiled
tubing,” said Neil Gordon, region manager — Europe & Africa-
Well Services for BJ Services.

“The fact that it was achieved without a single reportable
safety incident or spill is a tribute to the safety culture
that both Shell and BJ have worked hard to nurture over
the years,” he added.

Source: B) Services

THE FIRST DEPUTY DIRECTOR-GENERAL
OF SURGUTNEFTEGAZ PUBLIC
CORPORATION ANNOUNCED:

“WE PURCHASE MACHINERY,
EQUIPMENT AND MATERIALS

ONLY ON A COMPETITIVE BASIS”

28.11.2005

*  In the interview for Neftegasovaya Ver-
"1 tikal magazine Anatoliy Nuryaev, the first
deputy director-general of Surgutneftegaz,
I announced (Ne16, 2005) “We purchase ma-
W4 chinery, equipment and materials only on
a competitive basis. While holding these
competitions we can conclude that our na-
tive producers have been achieving a success
during last years. The progress is obvious, even
if not in all directions of output production.
For instance, during the building of the state
thermal power station, commissioning of which is put in
the production line, we cooperate mainly with Russian sup-
pliers and producers from the nearby countries. Of course,
price factor played a great role when we refused services of
such companies as Finrail (Finland) and Alstom (England),
for example. However we considered not only this moment.
The producers from Sumy (Ukraine) and Russian city Ry-
binsk supply us the equipment that suits us completely
nowadays. We substitute expensive Western equipment for
Belarusian one during the wells overhaul, we use KamAZ
chassis for the foreign control station and our equipment
for the transportation of proppant (composition that is
used for filling of a fracture in the oil-containing forma-
tion). Proppant is also produced in Russia, in Borovichi.

It goes against our principles to advertise Western compa-
nies. We purchase machinery, equipment and materials from
dozens of Western companies (Surgutneftegaz has partners
in more than 50 countries of the world), and at the same
time work at the program of import substitution.”

Source: The association of oil equipment manufac-
turers

SMIN/MILD090H VIHIL
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MEXIAYHAPO/HbIE BBICTABK U KOHDEPEHLIMW/INTERNATIONAL EXHIBITIONS&CONFERENCES

MEXXAYHAPO/HbIE BbICTABKU U KOH®EPEHLUUU
INTERNATIONAL EXHIBITIONS AND CONFERENCES

30 anBaps -

1 despans
30 January -
1 February

11-14 aueapsa
11-14 January

17-19 auBapa
17-19 January

15-16 despana
15-16 February

15-17 hespans

15-17 February

21-23 depans
21-23 February

05-06 mapra
05-06 March

16-17 mapra
16-17 March

28-30 mapra
28-30 March

29-31 mapra
29-31 March

22-24 mapra
22-24 March

28-29 mapra
28 -29 March

4-5 anpens
4 -5 April

 BAWKHEBOCTOUHAR BLICTABKA N0 IHEPTETHKe
'POWER-GEN Middle Eas-t-

Oceantex 2006

MexayHapoaHas KoHepeHUuMa 1 BbICTaBKa OPPLIOPHbIX
TexHonoruin MHauu

Offshore Conference & Technology Expo — India’s largest Oil
and Gas Event covering

MexayHapoaHasn KoHdepeHuus 1 BbicTaBka no ohdwopHsim
TexHonoruam Asuu :

Offshore Asia Conference & Exhibition

MexayHapoaHas koHdepeHuus No TEXHONOTUAM AAYHCTPUM
International Downstream Technology Conference

MexayHapoAHbIi CHMNIO3UYM N0 KOHTPONIO 33 YXYAWEHUEM
KONNEKTOPCKMX CBOWNCTB NPOAYKTUBHOIO nnacra
International Symposium on Formation Damage Control

MexnayHapoaHas KOHhepeHuua 1 BbICTaBKa no bypeHuio
(06opynoBaHue, TEXHONOT MU, CEPBUCHbIE YCAYIK)

International Drilling Conference and Exhibition (IADC/SPE)

MexpayHapopHas rasosas kKoHdepeHuna bauxrero Boctoka

Gas Arabia :
An International Conference for the Middle East Sector

5-7 MexpayHapofHan BbICTaBKa U KOH(epeHLua HedTAHOI,
ra3oBOi W 3HepreTUYecKon NPOMbILLAEHHOCTH
GIOGIE

M'emnyna-ppgﬁblﬁ KoHrpecc odWopHsix HedTerasosbix
TEXHONOTUM B KOHCONMAAUMK C TOProBOW BbICTABKOW
TUROGE

MexpayHapoaHas BbiCTaBKa HeTAHOW, ra30B0ON W
IHEPreTMYecKo NpoMbILWAEHHOCTH a3narcKkoro pernoHa
0il, Gas & Power Asia

KuTalickas mexayHapojHas BbiCTaBKa 0PhWopHbIX
TEXHONOT I .
China Offshore Exhibition

Konteperuua u seictaska SPE/IADC no ynpasnsemomy
6ypEHMIO nog AagneHnem U onepauuam B YCNOBUAX
Aenpeccuu

SPE/IADC Managed Pressure Drilling & Underbalanced
Operations Conference & Exhibition

MexpyHaponHas koHdepeHuus u soictaBka SPE/ICOTA no
KONTIOBGUHTY U BHEAPEHWIO B CKBAXMHbI

SPE/ICoTA Coiled Tubing and Well Intervention Conference
and Exhibition

A6y-[la6u, A3
Abu Dhabi, United Arab
Emirates

Mym6ait (bombeit), NHpus
Mumbai (Bombay), India

Kyana-Jlymnyp, Manai3us
Kuala Lumpur, Malaysia

JloHpoH, Benukobputanus
London, Great Britain

Nadaiter, lyuzuana, CLLA
Lafayette, Louisiana, USA

Maitamu, @nopupga, CLIA
Miami, FL, USA

Aby-flabu, OA3
Abu Dhabi, United Arab
Emirates

Tounucwu, Mpy3us
Thilisi, Georgia

Atkapa, Typuus

Ankara, Turkey

Kapauw, MakucTaH
Karachi, Pakistan

Lanfan, China
NaHdax, Kutan

lansepcroH, Texac, CLLUA
Galveston, Texas, USA

Bynnanac, Texac, CLIA

The Woodlands, Texas, USA
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(/130NAUVA 30H
%B XXECTKMX yc

Haw nakep MTHKT
BblAEPXUT.

COIIFLATE

*Mapxa Uinombepxe

95-CT-024

OnTMMansHoe BbinonHeHne paboT ¢ HaAyBHbIMY NAKEPaMu B CKBAXMHAX C
aKCTpeMantHeiMi 3a60iHBLIMKU YCNOBUAMU TPEGYET NPaBUNLHON KOHDUIY-
pauwu 3a00WHOr0 MHCTPYMEHTA, KOPPEKTHOrO PacyeTa U HeYKOCHUTEINbHO-
ro co6nAeHNA BCEX Bro YCTaHOBOYHLIX NapameTpos. bnarogapa BO3MOX-
HOCTH BbINONHEHUA BCEX aTuX TpeGOoBaHNIA, arpeCCMBHbIE CPEeAbl M BbICOKUE
TEMMepaTypbl B CKBaXMHAX HE 0Ka3biBalOT HEraTUBHOTO BNUAHWA Ha NaKep
CoilFLATE* komnanuu LLniomGepxe, npegHasHajyeHHbIA AnA paboTsl Yepes
HaCcOCHO-KOMMNpeccopHblie Tpy6bl.

HapysHoit nakep CoilFLATE npegocTaBsnaeT HafiexXHoe pelieHne no repme-
TU3auun UHTepBana B 3a60e CKBaXWHbl NPWU BEICOKMX AABNEHUAX U NpU
60NbLWNX CTENEHAX PACLLMPEHNA FrePMETU3UPYIOLETO INEMEHTE, YBENNYU-
BaA TEM CambiM BO3MOXHOCTH NPOBEABHWUA 30HANLHON W30NALMK B paHee
HEAOCTYNHbLIX YCAOBUAX. '

PeMOHTHO-M30NALUMOHHBIE paboTsl ¢ nakepom CoilFLATE moryT BbINONHATL-
cA 63 rnyleHna CKBaXKIH.

www.oilfield.slb.com/coilflate

Schiumberger




