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lMpodomwaem Haw pacckas o ssiciuiux y4ebHbix 3a8edeHusx, 8
HOMopbIx ocylwecmensemca nodzomoska u nosslllieHue Keanu-
(huKayuu cneyuanucmos KonMWBUH2080L1 ompacau, nposodamca
Hay'Hble uccnedosanus. B yemsepmom u odurradyamom ssinyc-
KAxX XYPpHAAA Mbl yie 3HGKOMUIU Bac ¢ yyebHbIM npoueccom 8 PIY
Hegmu u 2aza um. [y6KuKa. lnaHupyem epHYMbLCA K paccmom-
peHuto pocculickozo onsima 8 ceHmsbpe, a ce200Ha npednazaem
BaLIeMy BHUMGHUIO MaMEpPUAnN 0 Hay4HOU pabome KOHcopyuyMa
YyHusepcumema 2opoda Tanca 8 Coedurennsix Limamax.

YHUBEPCUTET r. TAJICA

We continue our story on institutions of higher education,
that train and raise the level of specialists for coiled tubing
industry, conduct scientific researches. In the fourth and
eleventh issue of our magazine we told about education
in Gubkin Russian Stage University of Oil and Gas. We plan
to review Russian experience in September, and today we
offer you materials on Consortium research activity in Tulsa
University (USA).

NCCNEOOBATENBCKUNA

KOHCOPLNYM BOMNPOCOB MEXAHUKW TMBEKOW TPYEbI (TUCTMRC)

THE UNIVERSITY OF TULSA
COILED TUBING MECHANICS RESEARCH CONSORTIUM

NCTOPUA N OOCTUXEHUA

Vccneposarensckuii KOHCOPLMYM MexaHUKn FUGKOi Tpy6bl
(TUCTMRC) 6bin yupexaeH 8 2000 roay, ONUpasch Ha ycnewHble
UCCnefoBaHKA, NPOBOAUMbIE B YHMBEpCUTETe ropoaa Tanca c
1989 ropa. Nccneposanua BrNOYaNK MOAENUPOBaHME NAACTUY-
HOCTM U YCTANOCTHOrO NosefeHns rubroi Tpybel 1 gBa Mcche-
AosaHuA JIP no usyyennio yanuHeHws, ysenuuenus auametpa
W BANAHWUA AedEKTOB NOBEPXHOCTU TpyObl HA CONPOTUBNEHUE
ycranoctu. buinu nposefieHsl ThicAYM TecTos ¢ 06pastamu Tpyb c
NOMOLBK ABYX YHUKANbBHBIX UCNBITATENBHLIX CcTeHpooB. AHanusbl
Pe3ynbTatoB NpUBENU K TOYHOMY MOAENMPOBAHUID B3AYTHA U yA-
NMHEHWS TMOKOM TPYOBI NPU CNOXKHBIX, PEANUCTUYHBIX HArpy3Kax,
HaCTPOIAKe anropuTMOB NPOrHO3a CPOKa CAIyKBbI TPY6HI NO BCeMy
MUPY U HOBBIM MHTEPECHBIM OTKPBITUAM O BIUAHUM NOBEPXHOCTHBIX
MOBPEMAEHUA HA YCTANOCTHYIO ONTOBEYHOCTb UBKOI TPYGbi 1
pa3paboTKy pasyMHbIX, MOAAAIOUMXCA KONNUECTBEHHOMY OMpe-
AENEHUIO CTpaTeruit ycTpaHeHus AedexTos, 0GHapyMeHHbIX Ha
MecTopoXAeHUH. Tekyliiee UCCEA0BAHE MMEET LIeIbIO PACLLNPHTL
BO3MOXHOCTH 1 HAAEKHOCTb TEKYLMX MOAENeil Hapaay ¢ pa3pa-
BGOTKOI HOBOIA TEXHONOTUM C HE3AMEANUTENLHOM IKOHOMMEIA.

LEJIM KOHCOPLMYMA

06ecneynTs NPOMBIWNEHHOCTb MCTOYHUKOM UCCAEA0BaHMIA,
MOCBAUEHHbIX HALleMy MOHMMAaHUIO CTOMHbIX (DaKTOPOB, KOTO-
Pbi€ KOHTPONMPYIOT NPOYHOCTL KOHCTPYKUWK U MEXaHUYecKoe
noeefeHune rubkoi Tpybol.

OCHOBHBbIE LIESTN

* Jlyywee noHuMaH1e 0CHOB NoBeaeHUA rMBKOI TPy6bi;

* pa3spaboTka NpaKTU4ECKOro, ONepaTMBHOIO PYKOBOACTBA M
NPOrpamMMHbIX MHCTPYMEHTOB;

® TOAroTOBKA MHMXEHepoBs Ana paboTsl C MeXaHMKO rMbKoi

Tpy6bi.
TEKYLLME NMPOEKTHI

* [liposepka rubkoi TpyGs! (KOPPensAUNaA CUTHaNoB OT Hepas-
PYW2OWNX UCNbITAHWI C YCTanocTbio);

* MOBEPXHOCTHbIE NOBPEKAEHNSA U YCTANOCTb (B JONONHEHME
K TERyWMM 6a3am AaHHbIX);

® CTPaTerui peMoHTa Ha MECTOPOXACHUM;

* paspaboTka NonoXeHuit 06 06CAYKMBAHNM Ha MECTOPOXK-
OEHUM.

HISTORY & ACCOMPLISHMENTS

The TUCTMRC was established in the year 2000, based on
successful CT mechanics research conducted at The Univer-
sity of Tulsa since 1989. This included efforts to model the
plasticity and fatigue behavior of coiled tubing, and two
JIP’s to study (1) elongation and diametral growth, and
(2) the influence of surface defects on fatigue resistance.
Thousands of tests have been conducted on tubing samples
using two unique CT test fixtures. Analysis of these results
has resulted in (a) the accurate modeling of CT ballooning
and elongation under complex, realistic loading histories,
(b) the tuning of fatigue life prediction algorithms operat-
ing worldwide, (¢) new and interesting discoveries about the
influence of surface defects on the fatigue life of CT and (d)
the development of sound, quantifiable repair strategies for
defects discovered in the field. Current research is focused
on expanding the scope and reliability of current models, as
well as the development of new technology with immediate
cost saving

GOAL OF THE CONSORTIUM

To provide the industry with a source of ongoing research
to enhance our understanding of the complex factors that
control the structural integrity and mechanical behavior of
coiled tubing,

MAIN OBJECTIVES

® To better understand fundamental CT behavior;

* Todevelop PRACTICAL, operational guidelines and software
tools;

¢ To train graduate engineers coiled tubing mechanics.

CURRENT PROJECTS

* Coiled Tubing Inspection (correlating NDE signals with
fatigue);

* Surface Defects & Fatigue (expanding current data
bases);
Field Repair Strategies ;

* Development of Field Service Guidelines.

Ne2 nioHb/June 2005

NOILYDNA3/INHIRAIO

5




OBYYEHWE/EDUCATION

BEPOATHBLIE HATTPABJIEHUHA
bYAYLWWNX NCCNEOOBAHUN

Yetanocts;

KOppo3us;

NpoBepKa U Hepa3pylwawlue UCNbITaHuA;

0bpaboTka matepuana Ana NOBbIWEHHOMR CTORKOCTY;
VANMHEHWE, POCT AnaMeTpa;

oTCnexuBaHune mybuHsl;

cBapKa (Ha MecTopoXAeHMW U NPON3BOACTBE);
XapaKTepUCTMKK MOHOTOHHOCTH N0 YCTanocTy;

3p0o3us;

KOHCTPYKUMA MHCTPYMeHTa U 0BopyaoBaHue ana cnycka.

ABE YHUKAJIbHBIE CUCTEMbI
A4 NPOBEOEHUA UCTIBITAHUW

[lBe yHUKanbHbIe cUCTEMbI ANs NpoBe-
AEHUsi UCMbITAHUIA C BO3MOKHOCTBIO LWK-
NMYecKMUx Harpy3ok Tpy6sl fo 3,5 aloima
npu gasnenuun go 10000 psi (Bo3moxkHO
6onee BbiCOKOE AaBAEHME) MO pagnycy
u3ruba ot 48 no 72 poimos. 06opynoea-
HUe Ha KaPTUHKE CIeBa MOXET OKa3blBaTb
ocesyio Harpysky po 120000 cdyHTOB, B
TO BpeMs Kak Tpy6a HaxoguTcs B npamom
NONOMEHUU.

3a pononHutensHoi uHdopmaymen obpawantecs:
Steven M. Tipton, Ph.D., P.E.

Mechanical Engineering Department

600 South College Avenue THE
Tulsa, 0K 74104

918-631-2994 / smt@utulsa.edu

OB30P AEATEJIbBHOCTW NCCJIEAOBA-
TEJIbCKOIo KOHCOPLIMYMA MEXAHUKI
HEMNPEPbIBHOW TPYEbl YHUBEPCUTETA
FOPOJA TAJICA (CTMRC), ®EBPAJIb 2005,

WccnepoBarensckmii KOHCOPLMYM MeXaHUKK TMOKoM TpyOb
yHusepcuteta ropopa Tanca (CTMRC) B HacToAwee Bpema pa-
60Taer Hafl OCYWECTBNEHUEM ABYX B3aAUMOCBA3aHHbIX NPOEKTOR
ana nposepku (1) Bo3pencTeun fAedeKTOB Ha yCTanocTHoe
nosefeHne rubkon Tpybel W (2) cnocobHocT onpeaeneHus
CTeNeHW TAMECTU NOBPEXAEHWA C NOMOLLbLIO METOLOB 3INeKT-
pOMarHUTHOro KOHTpONA yreyek Tpyowul (MFL).

B peaynstate nccnepgoBaHua Tpyb ¢ gedektamu u 6e3 Hux Bbin
cobpaH 6onbwoit 06bem utdopmauuun. OHa Bbina CKOMNOHOBA-
Ha B NONHYI0 633y faHHbIX, KOTOPas BKNlOYaeT UHGopMaLuo nNo
YCTanocTy, AaHHble npoBepku MFL oT Kagoro noBpexaeHua U
noapobHble hoTorpaduu kaxaoro nospexpenus. C ucnonb3o-
BaHWEeM 3T0 UH(opMaLnK Bbin Co34aH anrOpUTM, CMOCOOHLIN
NPOrHo3vposark Bo3fendcTene gedekTa onpeaeneHHoro pasme-
pa 1 (bOPMBI Ha YCTANOCTHYIO 1OATOBEYHOCTh. ITa Nporpamma
NO3BONAET BLINONHUTL OLEHKY 3HEKTUBHOCTU yCTpaHeHus
pedextoe. Llndpbl B KOHUE KaWaoro JOKYMeHTa JeMOHCTPU-
pyloT NPUMEp UCNONb30BAHMA NPOTPaMMbl.

INeKTPOMArHUTHBIA KOHTpONb yTevek Tpybbl (MFL) B
HacTosuee spemMa ApnAerca Haubonee yaayHbIM METOAOM
nposepku rubroi Tpy6el. 0aHaKko ceidyac oH UCnonb3yeTcs
TONLKO ANA OnpefeneHus Hanuuua gedextos. Nccneposa-
Hua CTMRC nokasanu mHoroobewatwwme pesynbrarsl Halewn
cnocobHoCcTM cobpaTb KONMYecTBeHHY WHOopMauunio ot
curHanos MFL o dusmnyeckoii reomeTpun gedeKTos, KOTOpbie

UNIVERSITY
ITuLsa

POTENTIAL FUTURE RESEARCH AREAS

Fatigue;

corrosion;

inspection & NDE;

rotation;

material processing for enhanced endurance;
elongation, diametral growth;
depth monitoring;

welding (field & manufacturing);
monotonic vs. fatigue properties;
erosion;

ool design & deployment hardware,

TWO UNIQUE TESTING SYSTEMS

Two unique testing systems,
capable of cycling samples up
to 3.5” in diameter at pres-
- sures up to 10,000 psi (higher
pressures possible), over bend-
ing radii from 48 to 72 inches.
The machine on the left can
also apply an external axial
load up to 120,000 lbs, while
the tubing is straight.

— For information contact:

Steven M. Tipton, Ph.D., P.E.
Mechanical Engineering Department
600 South College Avenue

Tulsa, 0K 74104

918-631-2994 / smt@utulsa.edu

MECHANICAL ENGINEERING DEPARTMENT
TULSA UNIVERSITY COILED TUBING
MECHANICS RESEARCH CONSORTIUM
CONSORTIUM OVERVIEW FEBRUARY, 2005

The University of Tulsa Coiled Tubing Mechanics Research Consor-
tium (CTMRC) is currently conducting two complementary projects
to examine (1) the influence of defects on the fatigue behavior of
coiled tubing and (2) the ability of magnetic flux leakage (MFL)
inspection techniques to quantify the severity of a defect.

An extensive amount of data has been accumulated from tub-
ing with and without defects. The information has been compiled
into a comprehensive database which includes fatigue data, MFL
signatures from each defect and detailed photographs of each
failure site. Using these data, an algorithm has been created that
is capable predicting how a defect of a specific size and shape will
influence fatigue life. The program also estimates the effective-
ness of repairing defects. The figure at the end of this document
shows an example of how the program can be utilized.

Magnetic Flux Leakage (MFL) is currently the most successful
technique forinspecting coiled tubing. However, MFL technology
currently is only used to detect the presence of a flaw. CTMRC
research has shown promising advances in our ability to extract
quantitative information from MFL signals about the physical
geometry of the defects that created them, as well as the influ-
ence of the defect on the fatigue life.

Deliverables from the project for the current year are listed
below:

1. Expanded fatigue testing matrix (including, broader
coverage of wall thicknesses, flaw geometries, means of

o))
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MX CO3/iaI0T, PABHO KakK 0 ¥ BAMAHWUK fedeKTa Ha YCTaNOCTHBINA
CPOK CNyxObI.

OT4yeTHble CBEEHUSA N0 NPOEKTY 33 TeKyUMi roa:

1. PacwupeHHas matpuua UCTbITaHUI Ha yCTanocTb (BKNoYan
WMPOKMIA 0XBAT TONLMHBI CTEHOK, reomMeTpuio gedekTos, cpepcrea
NPUNOMEHUA, NPeBapUTENLHOR COCTOAHME YCTANOCTHOM fONTO-
BEYHOCTH, KOrAa NosiBNAETCA AedeKT, BMATUHbI OT KIWHLEB).

2. 06HoBneHHas Bepcus nporpammsl FlexorTUS.

3. KomnbloTepusnpoeaHHan 6a3a gaHHbix (HanucaHa 8 MS
Access), ceazanHan c Tabnuueit 8 Excel, gns nomowm npu dune-
Tpauuwn U aHannie gaHHbIX.

4. HactonbHan cucrema MFL, koTopas ucnonsayercs ans cbopa
3HAKOB paccenBaHuA pagnanbHOro W 0CEBOro NOTOKOB OT KaM-
poro obpasua, nposepsemoro Ha ycranocts. Llensio aensetca
noctpoexve 60nbLOit 6a3bl AAHHBIX A NPAMOIl KOPPENALMM
Mexpy curianom MFL uyctanoctbio. [laHHsie BKIOYaOTCS B 633y
ANnA kawgoro o6HapyxeHHoro gedexra.

5. Pe3ynetathl NpoBEpKM pacceMBaHWA MarHUTHOTO NOTOKA
TaKxe 6einn nonyyenb ot INEL (HaumonansHele MawmHocTpo-
utensHbie naboparopuu AiRAAxo) ANs AONONHEHUA KapTUHBI
ucnoitadnid, nposoguswuxca 8 CTMRC. INEL paspabarsieaer
Hefoporylo cuctemy npeofpasosareneil ¢ MHTErPUPOBAHHBIM
anropuTMoM 06paboTKK CUrHaNa, OCHOBAHHBIM Ha pe3ynbTarax
UccneaoBaHua paccemBaHuA MarHUTHOTO NOTOKA.

6. [posesieH aHanu3 no METOAY KOHEYHbIX 3IEMEHTOB Ha OCHO-
BaHuu asneHna MFL, pesynetarsl MCnionb3oBaHsl 4na JONOAHEHUA
3KCnepuMeHTansHoi Yactu npoekta. Peaynesrartel FEA oBecneyu-
BAOT KOMMEKCHOE NOHMMAaHUE PacCeMBaHNUA MarHUTHbIX Nonen
BOKPYr 3KCNEPUMEHTAILHO UcCnefoBaHHbIX fediexTos. Peyns-
TaTbl NO3BOJIAKOT KAYECTBEHHO OLEHUTE BOB.ﬂEﬁCTBHE reoMeTpuu
Ha XapaKkTepHble npu3Haku metoaa MFL.

7. OnbITHBIA 06pa3ely anropuTMa 06paboTKU curHana pacceu-
BaHWA MarHUTHbIX Noneit Gyger paspabotaH Ha OCHOBE aHanu3a
ByKBa/NLHO COTEH CUTHANOB, NONYYEHHBIX B XOf1€ NCCNe0BaAHMA
AedeKTos U3BECTHbIX reoMeTpuit (dhopm).

WccneposatenbCknit KOHCOPLUMYM MEXaHWUKK TUBKOIA Tpy6bl
npoBoAUT 06LWHPHOE MCCNefoBaHKe ana Bonee NOAHOTO NOHM-
MaHUA NOBEAEHWUA N MexaHUKK maTepuana. OHaKO OKOHYaTeNb-
HOW LieNbio MCCNefi0BaHNA ABNAETCA 0BnerdeHme aKcnayaraumm
rubKoit Tpy6sl Haubonee ddek-
TUBHbLIM W 6830I'IBCHI:IM cnoco-
6om. MpakTuyeckoe npumeHeHne
TEXHONOrMWA UCCNefoBaTeNbCKoro
KOHCOpUMYMa MeXaHUKW rubKoM
Tpy6bl ANA 3KCNAyaTAUUKU yKe

imposition, previous fatigue state of the sample when the defect
is introduced, slip marks).

2. An updated version of the FlexorTU5 field application
software.

3. Computerized database (written in MS Access) with a linked
Excel workbook to assist with data filtering and analysis.

4. A benchtop MFL inspection system is being used to col-
lect radial and axial flux leakage signatures from every fatigue
testing sample. The intent here is to build a large database for
direct correlation between MFL signal and fatigue. Signatures
are included in database for every defect tested.

5. MFL inspection results are also being obtained from the
INEL (Idaho National Engineering Laboratories) to complement
inspection testing taking place at the CTMRC. INEL is developing
alow-cost transducer system, with an integrated signal process-
ing algorithm based on CTMRC research results.

6. Finite element analyses are being conducted on the MFL
phenomenon, and the results are being used to supplement the
experimental portion of the project. The FEA results provide a com-
prehensive understanding of the flux leakage fields around defects
being examined experimentally. The results allow us to quantita-
tively assess the influence of geometry on MFL signatures.

7. A prototype MFL signal processing algorithm will be deve-
loped, based on the analysis of literally hundreds of signals from
known defect geometries.

The CTMRC conducts fundamental research to more clearly
understand material behavior and mechanics. However, the
ultimate goal of this research is to facilitate the field use of
coiled tubing in the most efficient and safe manner. The practical
application of CTMRC technology to field applications is already
possible, via the FlexorTU4 algorithm, which is continually
improving in terms of accuracy, range of applicability and ease
of use. Also, results are already providing valuable guidance to
the NDE industry about how to design the most reliable and
efficient MFL inspection systems specifically for the coiled
tubing industry.

To take an active part in this research and gain access to these
valuable deliverables, please address inquiries to Steve Tipton,
918-631-2994 (TU), 918-850-0252 (cell) or smt@utulsa.edu.

BO3MOXHO Gnarofaps anroputmy
FlexorTU4, koTopslit HenpepbiBHO
COBEPLEHCTBYETCS B OTHOWEHWH
TOYHOCTH, WKUPOTEI U NPOCTOTHI
npuMeHeHua. Takme peynsrarsl
Ve NpefocTaBnAoT UeHHoe py- . e
KOBO[CTBO B OTHOLWEHWMU OTPaCcIu =l =

NDE o paspaboTke Haubonee
HaAeKHON 1 IhdeKTUBHON cuc-
TEMbLI MPOBEPKU MArHUTHOTO pac-
CenBaHWA NOTOKa CreyuansHo ansa
KONTOUHIOBOI OTpac/u.

[Ons Toro 4yToBbl NPpUHATE aK-
TMBHOE yYacTHe B UCCNeA0BaHMu
M NONY4UTbL JOCTYN K LEHHOM
usdopMaumm, noxanyiicra, obpa-
wawtecs K Ctusy TuntoHy:

Steve Tipton, 918-631-2994
(TU), 918-850-0252 (m06) unu
smt@utulsa.edu.

tubing at 5000 psi

myBuHoit 0,024".

1. Pesyntrarel pabotel nporpamMmHoro obecneyenns FlexorTU
Ans rubkoii Tpy6el 6e3 pedexros 1,75” 90 ksi npu 5000 psi.

FlexorTU program output for defect-free 1.75” 90 ksi

2. Pesynetatel paboThl nporpammuoro obecneyeHus
FlexorTU gna aHanoru4Hoi Tpy6bl ¢ BMATUHOIM

Program output for same tubing with a 0.024" deep
external pit 90 psi npu 5000 psi.

3. Omupaemblit CPoK cnyKGel NPU YCNOBUW YAANEHUA | i
BMATUHBI NOCPEACTBOM WANDOBAHMA CTEHKU NPK
MOMOULW NPOLEAYP, YKa3aHHbIX B MCCNeA0BaHNN.
Expected life if pit is removed by grinding wall using
repair procedure defined by research i)
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HE BMECTO, ABMECTE

B ycnosusax ymeHbweHus 3anacoB HedTu M rasa ocoboe 3HayeHue
NpUoBpeTaloT nosbilWeHue HedTeoTAAYM UCTOWEHHbIX MECTOPOXAEHN
1 pa3paboTKa y4acTKOB CO CNIOXHbIMU FE0I0r0-TEXHUYECKUMU YCIIOBH-
AMU. B cBA3M C 3TMM pacTeT CNpOC Ha HOBble TEXHONOTUU N METOAbI
noBblWeHWs HehTeoTaayu NAacTos.

MHoroneTHAs poccuincKas TpaguUUa CoaepKaTb CEPBUCHbIE NOJ-
pasfeneHus B COCTaBe BEPTUKANbHO-MHTErMPOBaHHbIX KOMMNAHUIA
He cnocobCcTBYeT rMOKOMY pearvpoBaHuio Ha 3anpochkl OTPACAM.

Octpas noTpebHOCTL B HOBbIX NOAXOAAX NOCNYKMNA NOBOAOM K

TOMY, YTO Ha POCCUWUCKMIA PbIHOK XNbIHYN NOTOK 3apy6exHbIX
KOMNaHWn. AYTCOPCUHI — npuBReYeHue NoapsAaYMKoB
AnA paboT Ha MeCTOPOXAEeHUAX — CTan 0ObIYHbIM ABNE-
HueMm. Xopowo YyBCTBYIOT ce6f Ha POCCUMIACKOM pbIHKe
MUpOBbIe NMAepsbl cepBucHbix yenyr «Lniombepxe»,
«Xannubyptou» u «beiikep Xbio3». K npumepy, 3a
nocneaHuit rop nocTaBku 060pyaosaHmus «Xannmbyp-
TOH» TONbKO B TIOMEHCKYI0 061aCTb BbIPOCIW B ABA
pa3a, a ycayr no LUeMeHTUPOBAHUI0 OKA3aHo B WeCTb
pa3 Gonblue, Y4eM 3a NpeablAyLnil rog,.

Mpouecc uHTerpauun 3apybexHbix CepBUCHbBIX
KOMNaHWMW B 0Te4YeCTBEHHbIW HedTerazoBbiil ceK-

TOp — 6e3yCcNoBHO, HAKOMUTENbHOE ABNEHME, TaK Kak
cnocobCcTBYeT NpuBHECeHUI0 B POCCHIO NPOrpeccuBHbIX
TeXHONOrni, 060pyAOBaHMA, TPAAULMIA U KYNLTYPbI pPa-
60Tbl, OTKPLITUIO HOBbLIX paboymnx mecT. B T0 e Bpems
cneynanucTsl 0TMEYAKT U MUHYCbI 3TOr0 npolecca.
OnaceHue, 4To «poccuiickas HedTAHKa caguTca Ha
«TeXHONOTMYECKYIo UTNY», CO3HaTeNnbHOo obpekas cebs Ha
He06OCHOBAHHYI0 3aBUCUMOCTb OT MHOCTPAHHON TEXHUKM
M TexHonoruin», seipaxawT B Cow3e npoussoguTenei
HedTerasosoro obopynosanua (CMHIO). Cywectsyer
0NacHOCTb, YTO B pe3ynbTaTe CTPYKTYPHOM nepecTpoiku
CEPBUCHOTO CEKTOpa MOXEeT HaCTyNWUTb ero YpesmepHas
KOHLIEHTPaLUMA B pyKax MHOCTPaHHbIX KOMNAHWiA. Y4nTbiBas
TEHOEHUMIO CAMAHUA KOMNAHWUIA, B Hefanekom Byaywem
PLIHOK MOXET 0Ka3aTbCA NOAENEHHbIM MY HECKONbKUMMU
KPYMHbIMK 3apy6eXHbLIMU KOMNAHUAMM U NPUBECTU K MOHO-
nosn3auun CEpBUCHOTO PbiHKa. 3TO TpebyeT oTcnexunBaHns
CUTYaUNUU W NPUHATUA CBOEBPEMEHHBIX NPOTEKLMOHUCTCKUX
Mep CO CTOPOHbI roCyAapcTBa.

Ha doHe macwTabHbIX U He BCErAa APYHECTBEHHbIX CIUAHWNI
! NOTNOLWEHUA C y4acTUEeM TMraHTOB CEPBMCHOTO PbiHKA CUTYaLUMA C
KONTIOOMHIOM BbIAAKT Noka Gonee-mexee GnarononyyHo. Ha HbiHewHem 3tane
pa3BuTUA KONTIOOMHrOBBIX TexHONOruit B Poccun Habniopaetcs c6anaHcuposaHHoe pacnpe-

AeNeHue 3aKa30B MeX/Y 3anafHbiM U OTEYECTBEHHbIM CEPBUCOM. YCNEWHO MUCNONb3YIOT 3apy6eHbIx
noapAAYNKOB AnA BbinonHeHUA 3aka3os «CubHedTb» U «HOKOC». B T0 e Bpemsa 3anosHMBWMA PLIHOK
ycTaHoBKamu cobcteeHHoro npoussopctea W[l nposen TexHuyeckuin nMkbes cpepu WUPOKOro paaa KoM-
naHui. MatpuoTuyeckan No3ULNA pyKOBOACTBA U TPYAOBOI repon3M psiloBbIX COTPYAHUKOB ITUX KOMNAHMi
NO3BOAUAN B3ATb KYPC Ha HE3aBUCUMBbIH KONTIOOUHIOBbIHA cepauc. Cunamm cobCTBEHHBIX NO/IPa3IeNeHuit yenewHo
pa3spabarbiaioT TexHonorum «CyprytHedrras», «faznpomy, «bawHedTby, «TatHedTbY.

®
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On the assumption of depleting reserves of oil and gas, a
significant importance is given to stimulation of depleted
fields and development of sites with complicated geotech-
nical conditions. In connection with the above mentioned
there is an increasing demand for new technologies and
approaches towards oil recovery stimulation.

A long standing Russian tradition to have servicing
departments in vertically-integrated companies does not
facilitate the flexible response to industry requirements.
The need for new approaches served as a reason for that
there grew a number of foreign companies on Russian
market. Outsourcing - the attraction of contractors for
the fields activities became an everyday occurrence.
World leading service providers Schlumberger, Hallibur-
ton, Baker Hughes have strong positions on the Russian
market. For example the equipment supply of Halliburton
equipment within the last year to the Tyumen region grew

in six time more comparing to the last year.

The integration of foreign companies into domestic oil
and gas sector is an accumulative event, as it facilitates
appearance of progressive technologies in Russia as well
as equipment, traditions and working culture, creation

of new working places. At the same time specialist note

the disadvantages of the process. The menace, that

Russian oil industry is getting addicted to technology,

condemning to the unjustified dependency on foreign

equipment and technologies is expressed by Union of

oil and gas field equipment manufacturers. There ex-

ists a menace that as a result of structural rebuilding

of servicing sector there could appear its enormous

concentration under control of feoreign companies.

Taking into account the trend of corporate merger,

in the future the market could be divided among

several big foreign companies and lead to sector

monopolization. This requires tracing and taking
preventative measures from the state side.

Against a background of huge and not always

friendly mergers with giants of the servicing market, the situation with

coiled tubing looks more or less safely. On the present stage of coiled tubing

technologies development in Russia there is observed a balanced distribution of

orders among western and domestic services. Foreign contractors have successfully been

employed by Sibneft and Yukos. At the same time FID, the company that flooded market

with its equipment, conducted a campaign against technical illiteracy among wide range of

companies. The patriotic attitude of the management and labor heroism of average executives al-

lowed these companies to aim at independent coiled tubing service provision. Surgutneftegaz, Gaprom,

Bashneft and Tatneft are successfully developing coiled tubing technologies by own strength of the

' departments.
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OT KACIMMMNCKOIro MOPS
A0 TUXOINo OKEAHA

Interview with Stanislav Zagranichniy,
CT technical sales manager
in Russia, Schlumberger

BK: Pacckaxure, noxanyncra, HemHoro 06 uctopum BHeg-
penunsa yenyr «lniombepxe» B 06nactn KonTwbuUHra 8
POCCUMCKMUX KOMNAHMAX,

Cranucnas 3arpaHnynbiin: Komnauus «lniombepme» npucyre-
TBYeT Ha peitke yenyr ¢ FTHKT B Poccuu u CHI yixe goctatouHo
AaBHo — ¢ 1997 ropa. CeropHsa Hawwu ycraHoeku paboTaloT Ha
Tepputopuin ot Kacnuiickoro mops ao Tuxoro okeaHa.

Mepeble KONTIO6MHIOBLIE NPOEKTLI CTAPTOBANN HA FA30BbIX U
ra30KOH/€HCATHbIX MECTOPOMAEHUAX, TO ECTb TaM, Ffi€ BOZMOX-
HOCTb BbINONHEHUSA WUPOKOIO CNEKTPa PEMOHTHbIX paboT uepes
HKT 6e3 HeoBX0AMMOCTH MyWEHUA CKBAXKUH W U3BNEYEHUA
BHYTPUCKBAXMHHOIO 0BOpPYAOBAHUA NO3BONANA 3AKA3YNKAM
CYUIeCTBEHHO C3KOHOMWTL MO CPABHEHUID C TPAAULMOHHLIMK
metofamu. HagewHocts o6opynoBanus, 3aboiHbIX KOMNOHO-
8ok THKT 1 onbIT nepcoHana no3eonstoT NpoM3BOANTL PEMOHT
CKBAXWH C ycTbeBbiM Aasnednem o 700 atm npu cofepHanum
cepoeojopoaa ao 28 % u yrnekucnoro rasa ao 14 %. B Hacton-
ljee BpeMsa BCe 3TU MPOEKTHI YCMEWHO NPOAOMKAKTCS, 2 CNEKTP
NpUMeHAeMbIX TEXHONOTUI NOCTOAHHO PaCllHUpAETCA.

B 3anagHoit Cubupu npumeHeHue KonTiobuHra segetcs c
KoHua 90-x ropos. HecmoTps Ha To, uto 6onee 90 % Bcex He-
(TAHBIX CKBAXUH HAXOAATCA HA MEXAHU3UPOBaHHOM criocobe
R06b14K, TexHONOTK THKT MMetoT 3HaunTenbHOE NPeUMYLLECTBO
6naropaps BO3MOXKHOCTH NPoBEJeHMA paboT Ha NOHWMEHHOM
3aboiiHoM flaBneHuu. Mo3aToMy ocHoBHbIM npumeHeHnem MTHKT
ABUNACL OYMCTKA cKBawuH nocne [Pl MmeHHo ToOT hakT, yTo
¢ nomoubio THKT oka3anoch BO3MOXHbLIM JOCTUKEHUE MAKCU-
MajibHOro NoTeHUKUana 1 yCTon4nBon paboThl CKBaXMH, U npeq-
onpegenun Bbl60p 3dKa34yuKoB B NONb3y ﬂaHH()ﬁ TEXHONOTKUHK,
B HacToAllee BpemMa Hallk YCMNUA HanpaBneHbl Ha Aaaneﬁmee
COKpaleHWe BpeMeHU onepaLni 3a cHeT BHEAPEHWUA UHTErPU-
poBaHHOW cucTemsl npombieok PowerCLEAN*.

OcobeHHO X0ueTca OTMETUTHL Hayano HOBOTO npoeKTa Ha
CaxanuHe, rae nnaHMpyeTca MUCNONL30BaTh KONTIOBUHI Ha pe-
KOPAHbIX C TOYKK 3peHus mybutsl (bonee 10000 M) u oTxoaa
o1 sepTukanu (6onee 6000 M) cksawmHax. BuinonHexue pabor
Ha TaKWUX CKBaMMWHaX NPeAbABNAET COBEPWEHHO UHblE Tpe6o-
BaHWA K 060PYAO0BaHWIO, KOMNOHOBKAM, MOIENIUPOBAHMIO U
kBanudukauuu paboyero nepconana NHKT. Hageemcs, yto y
Hac NoABUTCA BO3MOXHOCTb pacckasatb 06 3TOM npoekTe B
camoe 6aumaiiwee epems.

BK: Jlerxo nu npuxmnca 3apy6eiHbiin OnbIT Ha OTEYECTBEH-
HO NoyBe, Kakue 0co6eHHOCTU U Npo6neMbl NPOABUANUCE
KaK THNWYHO poccuickue? YTo 0Ka3anoch CambiM BaXKHbIM
1 notpe6oBano Hanbonblero BHUMaHUA?

OrpoMHbiid onbIT B BbinonHeHun pabot ¢ FTHKT Bo Bcex yactax
3EeMHOr0 Wapa, HECOMHEHHO, TO3BOUA NPUCTYNUTL K peanu3ayum
Hauwu1x pOCCUMIACKNUX NPOEKTOB, 4TO Ha3blBaeTCs, ¢ oAy, 6e3 ywep-
6a 6e30nacHOCTM U KaueCTBy BbinonHeHus pabot. EctecTeeHHo,
onepauun B Poccun notpeboBanu HEKOTOPLIX AONOAHUTENBHbIX
VCUNUIA, CBA3AHHBIX B NEPBYI0 0YEPe/ib CO 3HAYNTENBHOM YAANEeH-
HOCTbIO MECTOPOXAEHWN, @ TAKKE OrPOMHBIMK PACCTOAHUAMM,
KoTOpble TpebyeTcs Npeofoesars, Ans Toro YTobsl BbITs Tam, rae
370 HeobxoguMo HawWM 3aKasuuKkam. Hanbonbluero BHUMaHUA

NHTepebid co CTaHncnasom 3arpaHuyHbim,
BEAYLLWM VHXEHEPOM MO PEAnM3aLym yenyr
kontioburra «lniombepxe» 8 Pococuu

FROM CASPIAN
TO PACIFIC

CTT: Could you, please, tell us some history of how Schlum-
berger CT services been brought to Russian companies.

Stanislav Zagranichniy: Schlumberger has been operating
in the Russian and CIS market of CT services for fairly long:
since 1997. At present our CT units are operating across the
vast region from Caspian to Pacific.

First CT projects were launched at gas and gas-condensate
fields that provided better opportunities to perform a large
assortment of workover operations through tubing without
the need to kill a well and pull out downhole equipment which
enabled substantial cost savings for our Clients compared to
the traditional technologies. Reliability of our equipment and
downhole CT assemblies and also the skills of our personnel
makes it possible to work over wells with the wellhead pressure
up to 700 atm, up to 28 % H.S and CO, up to 14 %. Currently
all these projects are being successfully continued while the
applied CT technologies are continuously developing.

In Western Siberia CT technologies were introduced in late
nineties. Though over 90 % oil wells are produced using artificial
lift, CT technology can provide substantial advantages as the
downhole operations can be performed at drawdown. That is
why one of the main CT applications is after frac clean out. The
opportunities to achieve maximum productivity and stable well
operation offered by CT technologies have defined the Customers
choice in favor of this technology. At present our main effort is
to further reduction of operations time through the implementa-
tion of an integrated clean-out system PowerCLEAN*.

Twould also like to specially mention the start of a new proj-
ect at Sakhalin which calls for the use of CT technology in extra
deep wells (over 10000m) with super long horizontal sections
(over 6000m). Operations on such wells specify strict require-
ments on the equipment, downhole assemblies, job design and
qualifications of CT personnel. We hope that soon we would
have a chance to give more details about that project.

CTT: How smooth was the process to accommodate the for-
eign experience to Russian environment and what specific
features and problems can be defined here as typically
Russian? Which proved to be the most critical and required
most attention?

Our broad experience in performing CT operations worldwide,
with no doubt, has allowed us to start implementation of our
Russian projects ‘on the fly’ without jeopardizing safety and
quality of the services. Naturally, the operations in Russia
required some extra effort which was due mainly to the remote-
ness of the oilfields and immense distances to be covered so
that we could reach the locations required to our Clients. Most
attention was required to ensure complete self-sustainability
of our CT fleets (which means providing them with a full level
of auxiliary equipment) in the conditions marked by poor in-
frastructure, lack of technological vehicles, lack of warehouse
and repair facilities etc. That very need for a full self-sustain-
ability was the main typically Russian problem as the common
practice in the most countries is to employ support vehicles
and equipment from third contractors and not to use our own
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notpeboBano peweHne Bonpoca nonHoil
asToHomMuu notoB MHKT (umeetcs 8
BUAY WX NONHAA YKOMMNEKTOBAHHOCTb
BCMOMOrateNbHON TeXHUKOWN) B YCNOBMAX
UHOTAA MONHOTO OTCYTCTBUA MHBPACTPYK-
TYPbl: TeXHONOrUYECKOro TPAHCNOopTa,
CKNAACKUX U PEMOHTHbIX MOMELWEHN 1
1.n. NmeHHo HeobxoaumocTb GbiTh non-
HOCTbI0 @BTOHOMHBIMU U ABMNNAC MABHOW
TUMUYHO POCCHIACKOI Npobnemoit, Tak
KaK B OCTanbHbIX CTPaHax NpUHATO Npu-
B/IEKaTb BCMOMOraTebHylo TeXHUKY Ha
KOHTPaKTHOIi OCHOBE, a He 063aBoguUTLCA
10 cammum. Tem He MeHee Mbl NPUHANN ITH
npasuna PoCCUCKOro pbiHKa W B HACTO-
Alllee BpeMA roToBbl paboTark Besge, e
TO/IbKO CyulecTByloT goporu. loporu, a
BEpHEe MX OTCYTCTBUE ABNAETCH, Ha HaL
B3MMA/, He MeHee cepbe3HOi NpoBnemoi,
0/iHaKo ee obcywaeHue — 310 Tema ans
OTAENLHOro pa3roBopa.

BK: Ha Kakue Bugbl pabot c ucnonb3oBaHmem KONTIOBUHra
cyuiectByet Haubonblui cnpoc?

B ocHoBHOM KomMnneKc ycnyr konTiobuxra 8 Poccum cessat ¢
uuknom pabot no ruapopaspeiy nnacra. B 6onbwuHcTse cay-
HaeB TaKue yCayrv BKIYaIoT B ceda paboTsl No HopManu3aLuu
32605 cKBaMMHbI nocne nposegenus MPM ¢ npuMeHeHuem 3are-
NEHHBIX, NEHHLIX U A30TUPOBAHHBIX MUAKOCTEN C NOCAAYIOUAM
a3oTHbIM rasnudrom. Cywecrsyer u notpe6HOCTL yaaneHus
TBEpAbiX Npo6oK Metopamu pasbypusaqus, hpeseposanis,
a TaKM#e rMApOMOHUTOPHbIX 00PabOTOK BLICOKOTO AaBneHus.
B yactHocTu, npumeHsemas Hamu TexHonorus JetBLASTER*
no3sonser 3QMEKTUBHO NMPU MUHUMANbHBIX BPEMEHHBbIX 3a-
Tpatax pewuTs MHOrue npobnemsl, CBA3aHHbIE C Pa3nuYHOro
BUAA OTNOXEHUAMU B CTBONE CKBA¥MHbI. [laHHaa TexHonorus
YCNeWHOo NPUMEHSETCA HaMU 1A 3aKa34MKOB KaK BO BCEM MUpe,
TaK u 8 Poccuu B yactHocTu. MpumeHenne JetBLASTER* ans
YAANeHNA 0TBEPAEBLINX KOPOK, BOSHUKILMX B XOA€ NPOBeaeHNs
[P, yenewHo sepercs HaunHas ¢ 2002 roga. Mui nposenu 6onee
10 onepauui, BCe OHW ABUUCH YCMIEWHbBIMK.

B LenoM KoNTIOMHT KaK yHUBEpPCaNbHOE CPeCTBO JOCTABKM
HUAKOCTEN 1 3300 HOT0 MHCTPYMEHTA «TOYHO B Lienb» 0bnaaa-
e 60/1bWHUM NOTEHUMANOM ANA NPOBEEHIUA PAa3NUYHBIX BUA0B
KanutTanbHOro pemoHTa. Hawei koMnaHuei ¢ ogUHaKOBON
YCNeWHOCTbIO OCYECTBAAKTCA paboTel N0 UCNPaBUTENLHOMY
UEMEHTUPOBAHUIO, MHTEHCUDUKAUWUM NPUTOKA C NOMOLLbIO
KNCNOTHLIX 06paboTok npu3aboitHON 30HLI, DYUCTKE LWene-
BbIX XBOCTOBMKOB W yaaneHuio Kopok 6ypoBoro pacrsopa
B FOPU30HTANbHLIX CKBAXUHAX, MPUMEHEHUIO OAMHAPHbLIX U
CABOEHHbIX HAAyBHbIX NAKEPOB ANs CENEKTUBHON 30HaNbHOM
06paboTkn u T.4.

BK: HackonbKo poccuitickue pobbiBaouwme KoMnaHum
AEMOHCTPUPYIOT FOTOBHOCTL K ayTCOPCMHIY, TO €CTb Npu-
B/Ie4€HUI0 CTOPOHHUX NOAPAAYUKOB ANA BbINONHEHUA
(BYHKLYKMII noaaepKKU OCHOBHOro 6u3Heca? CNOMHO /i
HaxoAuTb 3aKa3bl?

Ha poitike Poccun uctopuyecku cnoxmnack cutyauus, Korga
MHOTMe KDYMHble KOMNaHUW UMEIOT B CBOEM COCTaBe CepBUCHbIe
NOAPa3AENEHUS, B YUCN0 KOTOPBIX TAKIKE BXOAUT U KOATIOBUHT. [lo
HEfaBHero BpeMeHu MMELKXCA B HANTMYWUKM TEXHONOrMIA XBaTano
ANA NOKPBITUA 0bvema pabot konT6MHra B pamMkax npoBoau-
MOMo KanuTanbHOro pPeMoHTa. OAHBKO C YCNOXHEHUEM METOLOB
pa3paboTkiu 1 A06bI4M, a TAKIKE NOBLIWAKLWMMUCA TPEBOBAHUAMM

®omo B. [ywur/Photo V.Gushchin

auxiliary equipment. However, we have accepted these specific
features of the Russian market and presently we are prepared
to work anywhere where only roads exist. The roads and, more
precisely, the lack of such, is, in our opinion, the equally big
problem, though its discussion is quite a different subject.

CTT: Which CT services are in greatest demand?

Generally the CT services scope in Russia is part of a frac job
cycle. In most cases such services include bottomhole post-frac
clean-out operations using gelled, foamed and nitrified fluids
with further N2 gas lift. Also there is a demand for hydrate
plug removal by drilling, cutting or jet blasting. particularly,
our JetBLASTER* technology provides an effective and fast
solution to many wellbore scaling problems. This technology
has been successfully used for the Clients both in Russia and
internationally. JetBLASTER* technology to remove compacted
sand plugs formed as a result of frac operations has been suc-
cessfully used since 2002. More than 10 performed jobs were
100 % successful.

In general, CT technology provides flexible means to deliver
fluids and downhole tools ‘right to the required depth’ and open
great potentialities for various types of well capital workover
operations. The company obtained the same success in perfor-
ming jobs on remedial cementing, bottom zone acid treatment
stimulations, slotted liner cleanup and mud cake removal in
horizontal wells, single and straddle inflatable packer applica-
tions for selective zone treatment etc.

CTT: To what extent are the Russian oil and gas companies
ready for ‘outsourcing’ i.e. to employ third party contrac-
tors to perform the functions to support their main busi-
ness process? How difficult is to source contracts?

Historically the situation in the Russian market has evolved
so that many big oil companies have service subsidiaries in-
cluding those providing CT services. Until recent the existing
technologies sufficed for CT operations within the workover
programs. However, as development and production technolo-
gies become more and more complicated and in view of the
ever growing requirements to operations safety and efficiency,
many operating companies realize the need in new technolo-
gies whose development and implementation requires bigger
investment and more time. In view of this, they more and more
focus on the service companies having the required technolo-
gies and experience. Initially, our company set the main goal
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K 3exTuBHOCTM 1 GesonacHocTu paboT Bo MHOrUX KOMNaHU-
AAX-0nepatopax pacTer 0co3HaHme HeobxoaMMocTH npUMeHeHus
HOBbIX TEXHONOTUH, paspaboTka u BHEADPEHWe KOTopbIx Tpebyer
3HAUUTeNbHBIX (PUHAHCOBBIX 1 BPEMEHHbIX 3arpar. B cBa3u c atum
BCe Gonbluee BHUMaHue o6pauaercs Ha Cneyuann3npoBaHHsie
CEpBUCHbIE KOMNaHUK, 0bnagatime HE06X0AMMBIM OnbITOM 1
TEXHONOrMAMU. Hawa komnanus u3navankHo noctasmuna CBOEN
LienbIo ObiTh NMaepoM B chepe HOBbIX TEXHONOM I, ANA Yero Hamu
MOAREPHKMBAIOTCA TECHBIE CBA3N C KPYNHeiwmmu YHUBepcuTera-
MU U HAYYHBIMU UEHTPaMM, Iie BAYTCA COBMECTHble paspabotiu B
obnactu matepuanos, NHCTPYMEHTa, TeXHUKM. MpuMepamu Takoro
COTPYAHMYECTBA ABNAETCA JONTOBPEMEHHIIA aNlbAHC «llniombep-
JKE» M BEAYIIEro NPOU3BOAMTENS rBKUX TPY6 — Precision Tube
Technology, a Takxe Hay4HOro LeHTpa yHuBepcutera ropoja
Tanca (Oknaxoma, CLUA) B ciepe duauko-xummuyeckux CBOWACTB
Marepuana rubkoi Tpy6si. YTobsl umeTs BO3MOXHOCTL GbICTpOro
P€arMpoBaH1A Ha HYXabl POCCUICKUX 3aKa34mKoB, KoMnaHuei
«Unombepie» oTkpbIT Hay4Ho-uccnenosarenscruis LEeHTp Ha
6ase MI'Y s r. Mockse.

Bo3sspauwasch k BONpocy o notpebHoOCTAX phitika Poccuu &
KONTIOBUHre, MOXHO OTMeTUTS, uTo CNpoC Ha Takue TexHonio-
fMW ROCTATOYHO BBICOK M Ha CErOAHAWHMII feHb npesbiwaer
NpenoxeHue,

BK: Moxcete nu Bb1 HasBats KOMNaHuu, KoTopble ABNAIOTCA
BalWMMn 3akasuukamn B Poccun? Kro camiis KPYNHbIN
3aKa3yMK?

Hawa komnanus COTPYAHUYAET CO MHOTUMM KPYNHLIMU
KOMnaHWaMK-onepatopamu B 3anagHoi Cubupu. Co mHOrUMM
Yy Hac cnoxunnch ponrocpoyusie NapTHepcKk1e OTHOLWEHUs,
ANA NOAREPKAHNA KOTOPLIX Mbl CTapaemcs NPeANnoMMUTE Ha
B3aNMOBbLITOAHOI OCHOBE NOAHDII KOMNNEKC MHTErPUPOBAHHbIX
TEXHONOTUYECKUX pelweHit, UMeloLuxcs B apceHane «lniom-
Bepsker, npuMeHuMbIX 1ns PEWEHUA KOHKPETHbIX 3aa4 Halnx
3aKasyunkos. C Haweil ToYku 3peHus, KonTiobuHr npeacTasnfer
co60# yHuKanbHoe CPEACTBO ANA MHTErpUpOBaHMA pasnuy-
HbIX TexHonoruit (6ypenne, reodusnyeckue nccnepoBaHus,
3akanunsahue, 0CBORHME, UHTEHCUGUKALMS, UCnpasuTensHoe
UEMEHTMDOBaHWe 1 Np.) B eguHOE TexHONOrMYecKoe pelweHue,
KOTOpoe No3BOAMUT 3aKasunkam gocTuys NOCTaBNEHHbIX 3agay
6onee s3hdexTusHo,

BK: Hekotopeie 3apy6exHbie cepBucHbIe HOMNaHuK pe-
WalTCA Ha NPUMMEHEHME OTEeYEeCTBEeHHbIX TeXHONOrui U
o6opynoBauua ans cHmkenus cebecroumoctu yenyr. Kak
obcroaT gena y «lWniombepke» B nnane COTpyAHWYecTBa
C POCCHMHCKMMMU KOMNAaHMAMY no npuobpeTeHuio HOBbIX
TeXHONOrui U 060pynoBanua?

HecomuenHo, Haweir komnanmeii paccMaTpuBalTca TexHu-
HECKM U SKOHOMUYECKM 06OCHOBAHHbIE NYTH CHIKEHMS cebe-
CTOMMOCTH Hawux paboT, BKAl0Yas U NpuBNeyeHue OTeYyecTBeH-
Hbix paspaboTok. B atom acnekTe Hamu BeAYTCA Neperosopsi ¢
nocrasunkamu 06opyaosaHua u matepuanos Ha poccuitckom
PbIHKE U pbitKe 6nmkHero 3apyGexbs, s XOA€ KOTOPbIX Ve Ha
CErOAHAWHNA AeHb OnpeseneHo Heckonbko NEPCNeKTUBHbLIX
COBMECTHBIX NPOEKTOB.

BK: B yem otnuyue «lnombepe» ot APYrux cepBMcHbIX
KOoMnaHui?

OrserHa 3toT BOMPOC, C Halwew TOYKK 3peHus, cnefyert UckKars
Y Hawux 3akaszyukos. Komnauueii «lWniombepse» Hukorga
HE cTasunacb Bo masy yra MaKCUMMU3ALMA npubbinu. Bes
COMHEHUA, Mbl ABNSIEMCA KOMNaHWeil, paboTaloueit Ha poitike
HeTenpoMbICNOBbIX Yenyr 8 uensx peanmsauum uxtepecos

tobe anindustry leader in new technologies foe which purpose
Wwe maintain close cooperation with the biggest universities and
research centers to carry out joint work on research and deve-
lopment of new materials, tools and equipment. One example
of such cooperation is the long-term alliance of Schlumberger
Precision Tube Technology, the leading coil tubing manufac-
turer, and also with Oklahoma University, Tulsa, in the studies
of CT material physical and chemical properties. To be able to
quickly respond to the needs of the Russian customers Schlum-
berger has established the Research and Development Centerin
Moscow in conjunction with Moscow State University,

Getting back to the question regarding Russian CT market it
can be pointed that the demand for this technology is rather
high and presently it exceeds supply.

CTT: Could you give some examples of your clients in Rus-
sia? Which is the biggest client?

Our company conducts business with many big operators in
Western Siberia. With many we have long-term business relations
that we endeavor to promote by offering on a mutually benefi-
cial basis a full package of integrated proprietary solutions to
meet certain requirements of our customers. Qur point is that CT
technology provides unique means for the combining of various
technologies (drilling, geophysical, completion, stimulation, re-
medial cementing) into a one integrated technological solution
allowing our clients to achieve maximum efficiency .

CTT: Some foreign service companies choose Russian tech-
nologies and equipment to cut down the cost of services.
What is the Schlumberger policy in regard to cooperation
with the Russian companies on the acquisition of new
technologies and equipment?

Surely, our company considers technically and economically
justified ways to reduce the cost of our services including the
usage of Russian technologies and equipment. In that regard
We are negotiating with the Russian and CIS suppliers of ma-
terials and equipment so that at present we already been able
to outline some promising joint projects.

CIT: What is the difference between Schlumberger and
other service companies?

We think that you should better address this question to our
clients. Schlumberger has never regarded gaining maximum
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alnx aKUMoHepos. Tem He MeHee Mbl 0CO3HaeM, YTO JaHHble
HTepecel He ByayT obecneyeHsl 63 CylecTBEHHbIX NOCTO-
HHBIX MHBECTULWIA B NOATOTOBKY UHIKEHEPHO-TEXHUYECKOTO
0cTasa 1 pa3paboTKy HOBbIX TeXHONOrUI. Hamu HanameHsl
BA3M C NIYYWHMN y4eBHbIMU 3aBEAEHUAMMU BO BCEX CTPaHaX,
fie Mbl PUCYTCTBYEM, N0 HABOPY NEPCNEKTUBHLIX U 043 PEHHbIX
0N10AbIX CNELMANUCTOB. BCe OHM NPOXOAAT MHOTOCTYNEHYaTYI0
EXHWYECKYI0 NOATOTOBKY B HaluWx y4ebHbIX ueHTpax 8 CLUA u
bennkobputannn. OCHOBOI KafipoBOIt NONUTUKM SBARETCA AU-
epcuduKauua nepcoHana, NPUMEPOM KOTOPOM MOXKET CRYMUTb
OT (haKT, 4TO B COCTAaBE KOMNAHMM paboTaloT NpefcTasuTenu
0/1ee YeM CTa HaLYMOHANILHOCTe, MMEKLIUX aBCONIOTHO paBHble
03MOMHOCTU W 3aHUMAIOUIWE PA3NIMYHbIE NOCTHl — OT OMeparo-
a 060pynoBaHMA N0 BLICWEro PyKOBOACTBA KoMnaHuu. To xe
OHO CKa3aTb 1 O NONUTUKE NPUBNEYEHMA MECTHLIX KA POB Ha
OKanbHbIX pbiHKax. MoXHO 0TMETUTS, 410 B Poccum okono 95 %
oTpyaHuKoB «llniombepxe» asnaoTcs rpakaaHamu Poccum,
37a Uudpa NOCTOAHHO yBENMYMBAETCA.
Taioxke Hawa 6e30roBopoYyHas NpuBepieHHOCTs 6e3onacHoC-
paboTbl, HeNPUEMAEMOCTE KOMNPOMUCCOB B OTHOLEHUH PUC-
A 117 MU3HU 1 340p0BbA Niofiei, bezonacHocTi 060pynoBaHUA
COXpaHeHMA OKpYXalowen cpeibl YKPEnnaloT yBepeHHOCTb
aWNX 3aKa34MKoB B TOM, YTO NPEAOCTaBAACMbIE HAMMN YCAYTY
AyT NPOBEAEHbI NO CaMbIM BLICOKMM CTaHAapTam.

’ Cranuncnae 3arpaHuynbii
| [Mara poxpenun: 19 Hosbpa 1975 r.
Cras paborel 8 Wnombepe:

& AHBapsL 2005 r. - HAacTOAWER BpEMA —
BEAYIIMM WHKEHED NO peanu3alun yenyr kontiobuura B Foccuu,

AHBape 2004 r. — aHBaps 2005 1. -
WHIKEHEP-TEXHONOT NO yCnyram KonTibuKra,

mMapt 2003 r. - nekabpe 2003 r. ~

BEAYLMIA MHKEHED NO yenyram KonTiobunra, Hurepus,
asryct 2001 r. — despans 2003 r. -

NONEBON UHXEHEp No yeayram KonToburra, Hurepus,
HoAbpL 1999 r. — asryer 2001 r. —

NoNeBoi HHIKEHep no yonyram konmobuara, Kasaxcraw

Stanislav Zagranichniy

Date of birth: 19 November 1975

Job experience:

January 2005 - present —

Technical Sales Engineer, Coiled Tubing, Russia,
January 2004 ~ January 2005 -

Technical engineer, Coiled tubing services, Kazakhstan,
March 2003 - December 2003 -

Staff engineer, Coiled tubing services, Nigeria,
August 2001 - February 2003 -

Field Engineer, Coiled Tubing Services, Nigeria,
November 1999 — August 2001 —

Field Engineer, Coiled Tubing Services, Kazakhstan

profit as its main objective. Of course we are the comparny ope-
rating at the oilfield services market to pursue the interests
of our shareholders. However, we realize that this goal cannot
be achieved without substantial and continuous investments
into engineering and technical personnel training and devel-
opment of new technologies. We maintain connections in the
best educational institutions in all countries we operate in to
attract prospective and talented new generation. All newly
employed specialists pass multistage technical training in our
training centers located in North America and Great Britain.
The backbone of our HR policies is personnel diversification
one example of which is the fact that the company employees
represent over one hundred different nationalities having ab-
solutely equal career opportunities and filling various positions
from equipment operators to senior management. The same
applies to the employment of local staff at local geomarkets.
Respecting the Russian geomarket of Schlumberger it can be
pointed that about 95 % of company employees are the resi-
dents of Russia which percentage continues to grow.

Also our adamant commitment to operational safety, unac-
ceptability of any compromise regarding any safety risk to life,
health, equipment or environment, continue to strengthen the
confidence of our clientsin that our services would be provided
to the superior standards,
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HeTRras0BbIn IOMNETEHG

TexHonorun nosbIWeEHns
HedTeoTAauYM

HecmoTpa Ha To, 4T NporpeccMBHbIE TEXHONMOMMM OYUCTKK CTBONA aK-
TMBHO NPUMEHAIOTCA ANA YAANEHNA NecKa W NPOYNX OTNOXKEHWH, onTh-
ManbHOro NPoBe/leHHA TaKoil Onepayvuu oHu noka He o6ecnevusaior.
MNepenosaa cuctema PowerCLEAN* npesocxouT BO3MOXXHOCTH 06bI14-
HbIX METO/I0B 04MCTKM U o6ecneunBaeTt 3hheKTUBHOCTL NPU BbICOKUX
Temnepatypax u nioGbiX yrnax Haknowa cTBona.
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Peonorus paznuyHeix npoMbIBOYHBIX XHUAKOCTEH

CrpyiHan ouMcTKa cTBONa
crnocoGCTBYET NOBbilWEHUIO AefnuTa

OpHo# 13 ToOBIBAIIHX KOMIIAHHHA Ha
MeCcTOpOXK/eHHH B MeKCHKAHCKOM 3a-
JIHBE NOTPeboBa/lOCh YIATHTE DOKCHT-
HbIE OTJI0XKEHHs! ¢ KPOBIIH I'PDABHIAHOMR
HAOHBKH JI5l 3aMEHbI CeTYaThIX (HILT-
poB. JlnameTp cOyIIeHHOTO XBOCTOBH-
ka 3,5 mioiiMa, TpaeKTOpUA CTBOJIA,

Temneparypa (°F)

MCKPHUBJIEHHAA C MAKCUMAJIBHLIM YT~
aom 68°. Temneparypa Ha riybune
TPOBEIEHUA OUNCTKU Obl1a HHUHe
200F[93C].

IlnarupoBarEme, IOCTPOEHHE MOIE-
JIM | ocyIecTBIeHHe paboT ripu Tou-
HOM MOHHTOPHHTE BEIHOCHMBIX 4ac-
THI, IPOBEIEHEI ¢ IPHMEeHeHHeM Ie-
PenoBOi MOAYIBHON CHCTEMEI
PowerCLEAN. B peayarraTe crycka

DopcyHkn PowerCLEAN ofiecneynsarot Gonee aghhek TMBHBLI BEIHOC Y4CTHL B BUXPEBOM NOTOKE.

*Mapra Wnombepxe

05-C7-025

obopynosanus Ha rubxoit HKT u Be-
JeHus paboT B COOTBETCTBHHU C KOM-
NBIOTEPHON MOAENbIo, 3a 12 uacoB ua-
BJaedyeHo Dosee 5,4 TOHHBI DOKCHTOB.
ITpu norropuom cnycke 'HKT nus
KOJIOHHBI BCTAJ Ha OTMeTHe KaHaTHO-
I'o 3aMKa rpaBHHHOTO 060pyAOBaAHNUSA,
4TO CBHJETEJILCTBYET O IIOJTHOI
ouncTKe 0T 6oKcuTOR. [lebuT cKBaKu-
HEI TOgHAJICA ¢ 14 Ky6 M/cyT g0

70 xybd m/cyT.

BuxpeBoe ABMXKeHWE NPOMbIBOYHOIM
HUAKOCTH

®opcyrrn PowerCLEAN moryT pa-
forars npu Holee HUBKUX pacxojax
HHIKOCTH 110 CPABHEHUIO ¢ 00BIYHBI-
mu popeyaramMmi. Ocobeiit npoduis
OTBEPCTHI CO37IaeT BUXPEBOIl IIOTOK
JHIKOCTH, YTO ITO3BOJIAET ITOJTHEE HC-
NOJIB30BATE 9Hepruio crpyu. Ilojg eé
BOBIEHCTBHEM IIPOMCXOJUT CMeIIe-
HUEe W 3aXBaT YaCTHI] [IeCKA B IIPOMEI-
BOYHBIN MOTOK TaKUM 06pasom, 4To
MTPeOTBPAIIIaeT OCaMKIeHIEe JACTHIL
IIPH OPOMBIBKE B 3(D()eKTHBHO BEIHO-
CHT IIeCOK Ha MOBEPXHOCTh.

HoBbiit 1pOMBIBOYHEIX PACTBOP €
HHU3KUM Koa(h(PHUIIMeHTOM TPeHUA 1
VHUKAJILHEIMHU CBOIicTBamMu upu pabo-
Te B YCJIOBHUAX MOBLIIIEHHON TeMIIe-
PATYPHI IO3BOJISAET SJOCTUTATE B CHC-
TeMe GoJiee BEICOKOTO pacxoja 6es Ha-
pamuBaHuA JaBIeHUA HATHETAHUA,
YTO MOBBIIIAET IKCIIYATAIMOHHYIO
a(ppekTHBHOCTE M DE30IacHOCThL CHC-
TeMbl. MOHUTODHHT BEIHOCA YaCTHIL
HAa NOBEPXHOCTH B PEAJIbHOM BpeMeHH
MMO3BOJIAET HACTPAUBATE MMAPAMETPEL
pabdoT 1 cBOMCTBA MKHUJKOCTH B COOT-
BETCTBHH C ONTHMAJIBHEIMU TpeGoBa-
HHAMH,

HemoHcTpanusa HOBEIX BOSMOMK-
HOCTe# 0YMCTKY CKBaKHUH € IpUMe-
HernuneM cucteMmel PowerCLEAN ma
MecTopoH#qeHusAX MeKCcHKaHCKOro
3a/MBa U B IPYTUX PErMOHAX CBHE-
TEJILCTBYET O €€ BhICOKOI aherTHR-
HOCTH M YBEJIHYeHWH JeOUTOB mocie
0bpaboTKH.

www.oilfield.slb.com/powerclean

schiumberger




TEMA HOMEPA/COVER STORY

MbIl MPEAJIAFAEM NOJIHbIN
CNEKTP CEPBUCHbIX YCNYT

Interview with Deputy General Director
of CJSC FIDMASH

Dmitry Gribanovsky

B.K.: pynna ®UJ] c camoro Hayana BbINycKa KONTIOGUH-
roBbIX YCTAHOBOK OCYLUECTBAANA UX 0BCNYIKMBAHME CUNAMU
CBOMX noppasaeneHuin. Korpa v B CBA3M C 4eM BO3HMKNA
noTpe6HOCTL B BbIAENEHUN CEPBUCA B OTACNBHYIO CTPYK-
Typy? CBA3aHO NK 3T0 C pacwmpeHuem QPyHKUmn?

A.H. TpubaHoeckuit: Nioboit noTpebuTens 3aMHTepeCOBaH B
MaKCUManbHOM HagEeXHOCTU NpUobpeTeHHOro MM 000pYNOBaHUS.
A 370 03HaYaeT CoKpaLLEHUe A0 MUHUMYMA NOTEPb, BOSHUKAIOLMUX
No TEXHUYECKUM NPUYKUHAM NPU 3KCNayaTauuu. WHbiMK cnoeamm,
BCE Hawu notpebuteny 3auHTEpecoBaHsl B NONYYEHUM KaYecT-
BEHHBIX CEPBUCHBLIX YCNYT B MaKCMManbHO CHaTtble CPOKKW U NO Kak
MOMHO Boniee HU3KOM LeHe. Mbl y ceba Ha NpeanpuATUM JONTO
Pa3MblNANN HAZ 3TOW AUNEMMON U NPULLAU K @3UHOMY MHEHUIO:
Heobxoaumo co3pate MobunbHOE noppasseneHue, NpeaocTas-
NAKUEE CEPBUCHBIE YCIYTM U MAKCMManbHO NpubnnmeHHoe K
notpebutento. pu 3TOM Mbl TOCTABUAM CTPATErMUECKYIO 3a1a4Y:
KaK MOXHO BoNbLUe pacluMpUTL CNEKTP NPEAOCTaBAAEMbIX YCAYT.
Ecnu paHblue Mbl 3aHMMANUCh MaeHbIM 06pasoM ycTpaHeHnem
CNOMHbIX OTKA30B TEXHUKK, TO Y)KE CErofHA Npeanaraem nonHoli
CMeKTp cepBUca — OT NpoBefieHNns Tekywero obenymueanus (T01,
T02 1 7.n.) A0 MOAEPHU3ALMM PaHee NOCTAaBNEHHON NPOAYKLMM.
/ 370 NOAHOCTBLIO COOTBETCTBYET MUPOBO NpaKTUke obecneye-
HUA BbICOKOTO Ka4yecCTea cepeuca, Ana KOToporo H906XOAHMO:
VAeNATb 3HaYUTENbHOE BHUMaHWe npodunaKTUYeckum mepam,
HanpaBNeHHbIM Ha MaKCUManbHOE COKpaLeHWe 0TKa30B MalKH;
CTPOro BLINONHATL NPU 3TOM BCe TEXHUYECKHue pernaMeHThbl, CBOe-
BPEMEHHO NPOBOAUTL YNpemalolue pemoHThl, He Tpebyiolme
60NbLUKX 3aTPAT U He BbI3bIBAIOLME LANTENLHOTO NPOCTOSA MALINH;
NpoBOAUTL 0OCNYKUBaHKWe B TeYeHWe nnaHupyemblx NPOCTOeB
MaluH 1 B Hepaboyee Bpems.

B.K.: Kakue 3agaum ctaBut nepep coboii cepeucHoe
nogpasgenexdne ®UA?

Caman rnaBHas cTpareruyeckas uens — 6e3oTkasHo pabo-
Talouwee obopynoeanue npoussoactea fpynnsl ®UL v Hawmx
notpebutenei. 3Toro MOXHO AOCTUYb, UL AKTUBHO AEHCTBYA
no ABYM HanpaBneHUAM: NOCTOAHHO NOBLIWAA KAYECTBO BbIMYC-
kaemoit fpynnon ®U[] npoaykuumn n okasvisas notpebutento
BbICOKOKBaNUAUUNPOBAHHLIA CEPBUC, NPOBOAR AKTUBHYIO
NoNUTUKY No 0by4eHWio ero nepcoHana, NPOU3BOAA CUCTEM-
HYI0O MOCTaBKY 3anacHbiX YacTed, OKasbiBas notpebutenio
1H(DOPMaUMOHHYI0 NoafepxKy. CneyuansHo ¢ 3TON Lenbio
ANA OpraHu3auui, 3aKNYMBIKMX C HAMW KOHTPaKTbl Ha
cepeucHoe obcnyuBanne, AencTeyIOT TenedoHbl Kpyr-
NIOCYTOYHON TeXHUYeCKOW noppaepxku 8-(916) 8055890,
8-(916) 8055897, 4T BbI3LIBAET MHOTOYUCIEHHbLIE MO-
NO¥UTENBHbIE OT3bIBbI, TOCKONbKY HEPEAKO HaM YAAETCA
pelwarb BO3HUKWMKE y noTpebutens npobnemsl npsamo
no tenedony.

Xo4y 0TMeTUTb, YT0 06a 3TU HanpasieHus TECHO B3a-
MMOCBA3aHbl. Beflb MMEHHO UCXOAA M3 HALWEro OMNbITa,
OnbiTa CEPBUCHOM CNYKOBI, KOHCTPYKTOPBI U TEXHONOTH
npeanpuatuid fpynnsl ®U nonyyaoT gaHHbie o Tex

e e
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WHTepskio ¢ 3amectutenem FEHépanhHaro
Hupektopa C3A0 «GUOMALL

Omutpuem Hukonaesuuem MNpubaHoBCKUM

WE OFFER A COMPREHENSIVE
RANGE OF SERVICES

CTT: FID group from the beginning of coiled tubing unit
manufacturing provides servicing and maintenance activi-
ties with its own divisions. How and when there arose a
need for establishment of a separate service division? Was
it connected with expansion of service functions?

D. Gribanovsky: Any consumer is interested in maximum
reliability of acquired equipment. This means reduction of
losses, that arise due to technical reasons, to a minimum
extent. In other words, all our consumers are interested in
quality servicing within shortest time possible and at a low-
est possible cost. At our enterprise we were thinking over this
dilemma and came to consensus of opinions that we should
establish a mobile division that would provide servicing and
would be closer to customer. We assigned a strategic mission:
to expand the servicing range as much as possible. We were
busy with equipment failures before, but today we offer the
comprehensive range of services — from current servicing to
modernization of earlier supplied equipment. This fully corre-
sponds the world practice of high level servicing, that requires
preventive measures, aimed at maximum failures elimination,
strictly adhere to all technical prescriptions and norms: duly
conduct preventative servicing, that do not incur high costs
and do not cause large periods of down time, conduct servicing
within planned downtime and time off.

CTT: Which objectives does service department have?

The primary objective is to provide faultless equipment for
our customers. This could be achieved actively following two
directions — constant quality increase of manufactured prod-
ucts and rendering highly qualified servicing, actively train
personnel, system supply of spare parts, proving customers
with information support. For this
purpose, for companies that
had concluded agreements

for after-sales service there
are phone lines of 24-hour
technical support 8-(916)
8055890, 8-(916) 8055897,
that caused a lot of positive
responses, because we of-
ten manage to solve
customer issues on
the telephone.
I would like to
empathize that
the both trends
are interrelated.
Based upon our
experi-
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netansx, 6nokax u yanax, Kotopble
TpebyoT fopaboTku Ans noBbiwe-
HUA HafJeXHOCTH.

Ho xo4etcs ocobo oTmeTuTs, Yto
HazemHocTb paboTbl 060pynoBaHUS
obecneynsaercs He Tonbko 6naro-
AApPA NOCTOAHHLIM TEXHUUYECKUM
YCOBEPLIEHCTBOBAHWAM, HO U KOM-
NeTeHTHOCTU obCnyKMUBaIWero
nepcoxana. [loatomy aBa Kioye-
BbiX HanpaeneHua paboTsl Halwen
CepBUCHOI cnyKBoil 3aknoyalTca
B obecneyeHun GecnepeboitHoil
paboTsl 0bopynoBaHus U cosep-
WEeHCTBOBAHWW HABLIKOB NePCOHa-
N3, ero 3KCNAyaTupyioLero.

Takum obpasom, nepes pabotHu- |
KaMmiu CepBUCHOTO nogpasfeneHus
fpynner ®U]] cToaT cnegylouue
3apauu:
® NnaHUpoBaHWe, opraHU3aLns u

npoBefeHue WedMoHTama Bcex

B1UA0B 060PYAOBaHUSA, BbINYC-

kaemoro lpynnoit ®WUJl, u o6yueHue nepcoHana 3akazuuka

pabote Ha Hem;
® rapaHTUitHoe 1 nocnerapaHTuitHoe 0bcnyKuBaHue 06opyo-

BaHua, nocrasnsemoro lpynnoit GU[;
® aHanu3 U TeXHUYECKMI y4eT 3Kkcnnyataunm 06opynosaHus;
® BbIpaboTKa peKOMeHAALMIA, KOHCYNETaUMA NoTpebuTeneil;
® peanusauus 3agad no obecneyeHnio MaKCUManbHOTo Kayec-

TBA NPOAYKLUMY,

B.K.: CKONbKO KOMNaHUi 0XBaYeHo BaWWUM BHUMaHUEM?
Ecte nu cpeam Hux 3apybexHble?

(BaKTUYECKN CO BCEMU HAWMMMN NOTPEBUTENAMM, A UX B HACTO-
AN MOMEHT ABAALATL, YCTAHOBJEHBI NPOYHbIE CBA3W. OHU
NpeAnpUATUA 3aKa3bIBAIOT TONBKO 3aNaACHLIE YaCTH, ipyrue — 3a-
nacHele YacTu c ycnyramu. B Poccun mul pabotaem ¢ goyepHumu
crpyktypamu OAO «[aznpom», 0AD «TatHedTb», 0AQ «bawHedTs,
000 «Cubupsrpanccepsuc» u gpyrumu. 3a nocnegHue rogsl reo-
rpaus 06cnyKUBaEMbIX HaMU YCTAHOBOK PacliMpUAach 3a cHer
3apybexHbix 3aKa3os u3 Wtanuu, Asepbaiipxana u YkpauHsi.

B.K.: TapaHTuitHbIi CpoK 06CnyMMBaHMA YCTaHOBOK C
MOMEHTa UX NOCTABKU — 3TO BeNUYMUHA nocToAHHanA? Ecau
HeT, TO OT Yero OHa 3aBuUCUT?

Ecte cTanaapTHbIt Cpok, ycTaHoBAEHHBIH Npou3BoaUTENEM
npoAyKunu, — 1 rof, HO N0 MENAHWUIO KNMEHTA OH MOXET BbiTh
yBenuyeH. EcrecteeHHo, Takoe yBenuyeHue cpoka rapaHTuitHo-
ro 06CNYKMBAHNA CONPOBOKAAETCA HEKOTOPIM MOBbILEHUEM
UeHbl U3AeNUA, HO MHOTUE KAWEHTBI MAYT Ha 3TO, TaK KaK KO-
HOMUYECKM OHO OnpaBAaHo. Takoe AeiicTBUE YEM-TO CPOAHM
CTPAaxoBaHWUIO OT HeNpefBUAEHHbIX OTKA30B, @ 3HAYWUT, faeT
YBEPEHHOCTb B HAJIEKHOCTU TEXHWUKM NPW €e 3KCIyaTaumuu.

B.K.: Kontponupyete nu Bbi kKauecTBo pa6oTsi Tex ycraHo-
BOK, FapaHTUA Ha 06CAYHUBAHUE KOTOPbIX 3aKOHYMNACH?

Bce oTKa3bl TeXHUKM, KaK B rapaHTMiiHbIi, Tak U B nocTra-
PaHTUHLIA Nepuoa GUKCUPYIOTCA COTPYAHUKAMU CEPBUCHONO
noapaspenenns pynnel ®UJL u 3aHocsTCs B eguHylo 6asy gaH-
Hbix. XOPolyio NOYBY AN PasMblWNEHWI JAET U aHaNu3 HOMEeH-
KAaTypbl 3aKa3biBaeMbix noTpebutensamu sanyacrein. AKTUBHO
nomMoraioT Ham u camu notpebutenu. Ocobyio GnarogapHocTb
& CBA3M C 3TUM X0Tesnoch Obl BbIpa3uTL gupextopy YUPC 000

ence, experience of servicing department, our engineers and

production engineers of FID group obtain data on the parts,

units and items that require revision for reliability increase.

I would like to draw attention especially that reliability of
equipment operation is provided not only due to technical en-
hancements, but also due to personnel competency. That is why
two key activity trends are to provide fail-safety of equipment
operation and perfection of operating personnel skills.

Thus, FIDservice workers have following tasks:

* planning, organizing and conducting of mounting of all kinds
of equipment produced by FID group and customer personnel
training;

* guarantee and after guarantee servicing of equipment sup-
plied by FID group;

* analysis and technical registration of equipment opera-
tion;

e formulization of recommendations, customer consulting;

* fulfillment of goals aimed at provision with maximum pos-
sible quality,

CTT: How many companies are falling under your atten-
tion? Are there any foreign companies among them?

In fact, we have strong business contacts almost with all our
customers. Today we have twenty of them. Some enterprises
order only spares, some — spares along with services. In Rus-
sia we work with numerous enterprises of Gazprom, as well as
Lukoil, Tatneft, Bashneft, Kavkaztransgaz, Yamburggazdobycha,
Tyumenburgaz, Noyabrskgazdobycha, Tyumentransgaz, Si-
birtransservice, Grozneft and others.

Last time the geography of serviced units expanded due to
the customers from Italy, received orders from Azerbaijan and
Ukraine.

CTT: Is a guarantee period of the units from the date of its
delivery a constant term? If not, what does it depend on?

If it goes about a standard term, set by equipment manufac-
turer, this is one year, but it could be prolonged according to
customer’s request. Of course the increase of guarantee period
insignificantly affects the price, but many customers go forit,
since it is economically justified. This is in relationship to insur-
ance from unexpected failures, and thus provides confidence
in equipment reliability while it is being operated.

AYOLS ¥3IAOD/VdIWOH YINIL
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TEMA HOMEPA/COVER STORY

«YpeHroiraznpomy» A.A. AxmeToBY,
rnaeHomy uHxeHepy H.B. Paxumo-
BY W masHoMy mexaHuky [1.B. Ky3b-
MEHKO 33 NOMOWb B NONYYEHUU
UH(OPMaLUN O COCTOAHUM HALNX
YCTaHOBOK. 370 noucTuHe BecuyeH-
HbIA ANA Hac matepuan, KOTOPblii
NO3BOMUT 3HAYUTENBHO YAYHILUTD
Ka4yecTBo NPOU3BOAUMON HaMK
NPOAYKUWK.

Boobuwe mexay notpebutens-
MU W paboTHUKAMWU CEPBUCHOTO
nogpasgenexus fpynnel ®UL ye-
TaHOBUNIUCh TECHBIE MapTHepCKue
B3aUMOOTHOWEHUA, OCHOBAHHbIE
Ha AOBEPUU W NOHUMAHUW. Mbl |
BCEr/ia roToBbl JaTh KOHCYNbTaLUK
Mo NOBbIWEHWUID 3PPEKTUBHOCTH
3KCnAyaTauum u pemonTy obopygo- |
BaHus, a notpebutens sceraa umeer
BO3MOMHOCTb BAUATH HA KaYeCTBO U
ONepaTUBHOCTL BbINOAHEHWA HALIKUX
rapaHTHitHbiX 06A3aTenscTs.

B.K.: Mpuxoaunock nNu CEPBUCHLIM NOAPa3feNeHUAM
CTaNKMBaTbCA C CEpbe3HbIMU Pa3NMYUAMM B NOAX0AAX K
3KCnAyaTayum, 06yCNoBNEHHBIMU KNMMAaTOM WIN KaKUMK-
nu60 MHbIMK 0coBeHHOCTAMK?

[leficTeuTenbHO, reorpadna NOCTABOK HaKnajblBaeT CBOW
OTNEeYaTOK KaK Ha KOHCTPYKTUBHbIE 0COBEHHOCTH YCTaHOBOK,
TaK 1 Ha 0COBEHHOCTM TexHUYecKoro o6cnymueanua. HxHble
M CEeBEpPHLIE PerMoHbl 3HAYUTENbLHO Pa3nUYaIoTCA N0 KNKMa-
TUYECKMM YCNOBUAM, COOTBETCTBEHHO Pa3fiNyHbl U PEXUMBI
3Kcnnyarauuu 060pya0BaHUS, U NOAXOAL! K ero 0BCNYKUBAHUIO,
I70 OTpaMaETCA B NEPBYIO OYEPefb HA NEPUOANYHOCTH Texo6-
CNYXWBAHWUA U NPUMEHEHWMW FOPI0Ye-CMa30YHbIX MaTepuanos.
TakoKe pasnuyHbl MHTEHCMBHOCTL paboTbl M Harpy3ka Ha obo-
pyAOBaHWe, KOTOPbIE 3aBUCAT OT MyBUHb U BUAOB CKBAXMH,
OT AanbHOCTK NEperoHoB, OT KONWYECTBA M KayecTsa JOpor u
HEKOTOpbIX APYrux thakTopoB. [103TOMY B KaXAOM OTAENbHOM

CTT: Do you trace the quality of work of the units in
after-guarantee period?

All the failures of the equipment within guarantee and
after-guarantee terms are registered by FID workers, and are
included in a unified database. The good reason for thinking
gives an analysis of range of spare parts ordered by customers.
The customers also take an active part. We would like to express
especial gratitude to chief engineer of N.V.Rakhimov and chief
mechanical engineer D.V.Kuzmenko of UIRS Urengoigazprom
for the help in gathering data on working conditions of our
units. This is invaluable data which would allow a significant
quality increase of our products.

In general, there are good partner relations between cus-
tomers and service workers of FID, based on confidence and
understanding. We are always ready to consult on efficiency
increase and equipment servicing, and customers always have

an opportunity to affect the quality

and efficiency of fulfillment of our
- guarantee liabilities.

CTT: We would like to know if
the service crews had faced seri-
ous differences in approaches
towards operating, stipulated
by climate or any other differ-
ences?

The supply geography actually
affects design features, and main-
tenance peculiarities. North and
south regions have very different
climates, accordingly operation
modes are also different, as well as
different approaches towards its
servicing and maintenance. First
of all this affects maintenance
frequency and use of combustive-
lubricating materials. The intensity
of work and equipment loads are
also different and depend on depth
and kinds of wells, haulage, num-
ber and quality of roads and some
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Cny4ae Mbl NpefocTasnsem noTpebuTenio CBOM peKoMeHaaLun
N0 OpraHU3aLum IKCNYaTaLum U TEXHUYECKOTO 06CTYKUBAHUS,
KOTOPbIE COCTABNAIOTCA UCXOAA B NEPBYIO 04epesb U3 obecneye-
Hus BeonacHocTu obCayKMBaIOWEro NnepcoHana npu paborte c
KONTIOOMHIOBBIMMU YCTAHOBKAMM 1 0BECNIEYEHUS MAKCHMANBHOI
HafeXHocT 06opyaoBaHUA.

B.K.: Ckonbko cotpyaHukoe ®UJl HenocpeacTBeHHO 3a-
Ae1CTBOBAHO B OCYLECTBNGHUM CepBuca’?

B Hawem wrate wects BLICOKOKBANMGULMPOBAHHBIX UHKEHE-
POB, HO NPK HEOHXOMMOCTH Mbl SOCTATOYHO YACTO NPUBNEKAEM
K NPOBEeHNI0 CepPBUCHBIX PAbOT KaK OCHOBHbIX NPOM3BOA-
CTBEHHbIX paboumx cbopouHoro uexa C3A0 «®UAmawy, Tak u
WHXEHepoB npeanpuaTua-paspabotumnka — Y «HosuHKay.

B.K.: Pacckamurte, noxanyicra, o BaWux nnaHax Ha
2005 rog.

Ha 2005 rop mbl nepep coboit nocrasunu cnepyiolue crpa-
Termyeckue 3apgayu:

1)CHU3UTb CPOKYM NOCTABKYM 3aNacHbiX YacTeil IKCNAyaTUpyio-

W1M npeanpuaTuam. [Ina BLINONHEHUS aHHO 3agayn Ml

NNaHupyem 3HaUUTENbHO PACLIMPUTL HOMEHKNATYPY 3anyac-

Teil, HAXOAAMXCA Ha CKNafje, 3 TAKKE CO3AaTh BTOPOIA Cknag

B TlomeHcKoit obnacrtu;
2)NpoBecTH psp MoAepHU3aLuit BbINYUWEHHOW Hamu B

2000-2001 ropax KoNTOUHTOBOI TeXHUKW. 3TU paboThl

Mbl NNaHMpyeM NPOBECTW Npex /e BCero Ha ycraHoekax 0AQ

«faznpom»;
3)BbibpaTh HapeXHOro napTHepa U co3aaTh CePBUCHSII LIEHTP.

B 2006 roay KonTO6MHrOBbIE YCTAHOBKM NEPBbIX NIET BbINYCKA

notpebytoT KanuTansHoro pemonTa. OnTUManbHoe MecTo npo-

BeAeHNA Takux pabot — B peruoHe akcnayaraumu.

Hawa 3agaya — ybenute notpebuteneii, uto Tonsko npodec-
CUOHaNbHbIE CePBUCHBLIE YCAYTW, BLINOJIHAEMbIE NPOU3BOAUTE-
NeM NPOAYKUMM, MOTYT BbITh MAKCUMANbHO IDHEKTUBHBIMHK,
Befib BCE IKCMNyaTUpylOLiMe opraHu3aumu 6e3 UCKNIYeHus
nmeroT cobcTBeHHbIe CyKObI IMaBHOrO MexaHuka u, B NPUH-
uune, cnocobHel CaMOCTOSTENLHO NPOU3BOAUTL TEXHUYECKOE
obcnykusanme pabotaiouei y Hux TexHukn. M npaktuyecku
BCErAa HaM 3T0 yaeTcs.

other factors. That is why in each separate
case we provide customer with our recom-
mendations for operation and maintenance,
which are prepared on a basis of safety of
personnel while working with coiled tubing
units and provision of maximum equipment
safety.

CIT: How many people in FID are en-
gaged in servicing operations?

Our company employs 6 full-time work-
ers, but if necessary we often employ for
servicing main workers of assembly shop
FIDMASH, as well as engineers of design
company — Novinka.

CTT: Please, tell us your plans for
~ 2005.

For the 2005 we set the next strategic
problems:
1) to reduce the spares delivery terms for
the customers. To realize this we plan to
extend the stock-list of spares and to set one more stock
in Tyumen region;

2) to carry out modernization of the equipment produced
in 2000-2001. First of all this is related to Gazprom tech-
nique;

3) to find a safe partner and to create a servicing center. In
2006 coiled tubing units of the first generation will need
the complete overhaul. The optimal place for this works is
the region of exploitation.

Itis our task to persuade the customers, that only professional
manufacturer servicing could have maximum effect, because all
the exploiting organizations without exclusion have their own
mechanical supervisor staff and can realize technique workover.
And we are successfull in this almost all the time.
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OnbIT PABOTbI

000 «YPAN-AU3AWNH-MHIM»

B OBJIACTU NPUMEHEHUHA
KOJIOHH TMBKUX TPYB

A.A. Mokrushin,

chief geologist of Ural-Design PNP Lid.,

S.V. Kozhin,

production engineer of Ural-Design PNP Ltd.

CepeucHas komnanua 3A0 «Ypan-[n3aiiHy, a Bnocnepc-
Teun 000 «Ypan-fuzainn-MNHM» ocyuectenaer cBolo npous-
BOA-CTBEHHYIO feaTenbHocTs ¢ 1997 r. B HacToAawee spems
npeanpuaTuem npoeoaatcs pabotel Ha mectopoxaeHusx 000
«JIYKOWN-NEPMb» u 0AO «YamypTHedTb». OCHOBHBIM Ha-
npasneHueM B AeATeNbHOCTU KOMNAHUU ABAATCA paboTsl no
NoBbIWERKI0 HedTeoTaauun NnacTos, MHTeHcuduKauuu gebuta
HedTH M oNnTUMKM3aLUK paboTbl CKBAMMH.

B 2000 r. komnaHus ogHOW 3 nepebix B Poccuun Havana npu-
MEHEeHWe KONTIOBUHIOBbIX TEXHONOTWIA C UCNONb30BaHUEM yCTa-
HoBku PAHT-M10 npoussoacTea komnanum C3A0 « PUAMALL»
(Pecny6nuka bBenapyck). N3HayansHo nepevyeHb TeXHONOMUIA
OrpaHuyuBanca Nullb BOCCTAHOBUTENbHBIMKW PEMOHTAMK Ha
HarHetaresibHOM DOHAE CKBAaMMWH, CBA3AHHBIMU C MPOMbIBKO
3a60s u BoccTaHoBneHnem npoxoaumocti B HKT. Bnocnepc-
TBUM Bbinn ocBOeHBl XUMUyeckaa obpabotka [3[1, ropayas
npombieka noasemHoro obopyaosanus, 0MN3 HarHeratenbHbix
CKBAWMWH rugposubpocsabupoBaHnem ¢ UCNoNb3oBaHUEM
reHeparopa [[12B.

[lo HacTosuero BpemeHu B paboTe ucnonb3osanach He-
npepsieHas Tpyba guameTtpom 33,5 MM npoussoactea 0AQ
«Ypan/lYKrpybmaw». NpumeHeHune Tpybsl guametpom 33,5 MM
MMeeT CBOW HEAOCTaTKM, MaBHbLIM U3 KOTOPbIX ABNAETCA
OrpaHM4YeHHOCTb NEPeYHA NPUMEHAEMBIX TEXHONOTMIA M3-3a
OrpaHUyYyeHUA BENWYMH PAcXOAa M [aBNEHUA NPU NPOXOMKAe-
HUW Yepe3 Hee TeXHONOTUYECKUX MuaKocTei. B ceazmu ¢ 3Tum
PYKOBOJCTBOM KOMMNAHUW 66110 NPUHATO PEWEHUE N0 NEPEXOAY
Ha HenpepiBHyO TpyOy Anametpom 38,1 MM, YTO NO3BOAKMNO
pacwWMpuTh BOIMOXHOCTH NPUMEHEHUA KONTIOBMHIOBOW ycTa-
HoBku PAHT-M10.

B Hactosawee epems 000 «Ypan-fuzann-MHM» npumenser
cnepyiollne TeXHONOTUN:

® ounctka konoHHbl HKT ot ACMB ¢ ucnons3oeanmuem ckpebka;

® NPOMbIBKA 32608 CKBAMMUHbI C UCMIONb3OBAHUEM FMAPOMO-
HWUTOPHOI HacapKu;

® kucnoTHas obpaboTka u 0bpaboTka pacTROpUTENAMM NPO-
AYKTUBHOTO NNACTa CKBaMMUHbI;

® ceneKTUBHan (NOMHTEpBanbHas) KMCNoTHas obpaboTka C
Ucnonb3oBaHMeM ManorabapuTHblX HAayBHbIX NAaKEpoB;

® BMM (KAP®AC, MAC-200, AHTIX, CHINX u T.4.);

* O3 HarHeTaTeNbHbIX CKBaXUH rugpoeubpoceabuposarmnem
€ ucnonb3opaHuem reHepartopa [[12B;

® ropsaYas NPOMbLIBKA HedTbH NapadWHOBLIX U TUAPATHLIX
npo6ok B oHTaHHbIX U 06opyaoBaHHbIX AUH ckeaxuHax;

® yaaneHue MUAKOCTU U3 ra3oBbiX CKBAKMH.

He octaHaenueasacb Ha pgocTurHytom, cneumnanuctel 000
«Ypan-[nzain-NHM» pazpabariBaloT HOBbIE TEXHONOTUN NPU-
MEHEHWA KONOHH HenpepbiBHbIX TpyB, Haubonee UHTEpECHbIMU
HaxO/IKaMK B ITOM 0BNACTH ABUNUCH:

® JIFPTI MHOFOKPATHBIMKU UMNAO3NOHHBIMW TMAPOUMIYABCHbI-
MW BO3JENCTEUAMU;

® rnybokonpoHukawowas nepdopauus.

THE EXPERIENCE

OF CT APPLICATION
IN URAL-DESIGN PNP LTD.

AA. Mokpyuns,

sBeayumii reonor Q00 «Ypan-Ouaaiid-MHMN»,
C.B. KoxuH,

Texvonor 000 «Ypan-Auaains-MHM»

A servicing company Ural-Design Ltd., later Ural-Design
PNP Ltd. renders services since 1997. Today the company
works with fields of LUKoil Perm and Udmurtneftegaz. The
primary activity trend of the company is servicing aimed at
layer production stimulation, oil production stimulation ané
well operation optimizing.

In 2000 the company was among the first companies that
started coiled tubing services with RANT-M10 manufacturec
by FIDMASH (Belarus). The initial range of offered services was
limited to servicing of injection well stock, bottomhole flushing
and tubing passability inside tubing string. Afterwards they
mastered such technologies as bottnhole zone treatment of
injection wells with hydraulic swabbing with oscillator GD2V.

Until now they were using CT with 0.D. of 33.5 mm manu-
factured by UralLUKtrubmash. The application of tubing with
0.D. of 33.5 hasits disadvantages, the main disadvantage is the
restricted list of applied services due to limited values of flow
ratio and pressure as hydraulic fluids are passing the tubing.
Because of this fact, the company management made a decision
to use CT 0.D. of 38.1 mm that allowed broadening the range
of CT application of CTU RANT-M10:

Today Ural-Design PNP Ltd offers following services:

* cleaning tubing string from asphaltene-resin-paraffin
deposits with wiper;

* flushing of well bottomhole zone with jet nozzle;

® acid and solvent treatment of pay zone;

* selective acid treatment with application of small inflat-
able packer systems;

 conformance control (KARFAS, MAS-200, DNPH, SNPH, etc.);

® bottomhole formation zone treatment of injection wells
with hydraulic swabbing with oscillator GD2V;

® hot flushing with oil of paraffin and hydrate blocks in flow
and wells equipped with electric rotary pumps;
® water drainage from gas wells.

Furthermore, specialists of Ural-Design-PNP are looking for
and developing new technologies regarding new fields of ap-
plication of CT strings, the most interesting inventions in this
field appeared:

® local fracturing with multiple implosive hydraulic pulse
treatments;

® deep perforation.

Both technologies are on development and introduction stage.

LOCAL FRACTURING WITH MULTIPLE
IMPLOSIVE HYDRAULIC PULSE IMPACTS

According to the technology, a device for multiple implosion in
perforated interval produces hydraulic pulses, with length of 0.1
second with pressure 100-150 mPa, that exceeds rock pressure
and that is enough to produce man-caused cracks with length up
to 30 m with residual rolling-on of 2-3 mm. Each hydraulic pulse
is followed with depression pulse, as a result it cleans perforation
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06e TexHONOrMM HaXoAsTCA B AaHHbI MOMEHT B CTaAuUM
AopaboTku u BHeppeHuA.

JIrPN MHOIMOKPATHBIMW
MMITJTOSNOHHBIMIA
rMMAPOUMINYJIbCHLIMW
BO3AENCTBUAMU

Mo AAHHOM TEXHONOrMM YCTPOHCTBOM ANA MHOrOKpPaTHOI
MMNI03UKU CcO3[al0TCA B NepdopaLMoOHHONM 30He ruapoyaapsl
AnutensHocteio 0,1 ¢ ¢ pasneHuem 100-150 MMa, npessbliwa-
IOUWM FOPHOE U AOCTaTOYHLIM A 00P3a30BaAHUA TEXHOTEHHbIX
TpewmH 4o 30 M C 0CTaTO4HLIM packpbiTUem 2—3 MM. [pu 3ToM
Kaablil rTMAPOYAAp CONPOBOXAAETCA UMMYNLCOM JENPeCcCui, B
pe3ynbrare Yero NpoUCXoAUT 04UCTKA NepPopaLUOHHON 30HbI.
Takum 06pa3om, BO3AEHCTENE Ha NNACT 3aKI04ALTCA B CO3Aa-
HUM ry6OKO NPOHMKAIOWNX PENnpeccHil, OCyWecTBAAEMbIX C
NOMOLLbI0 UMNIO3UMOHHOM Kamepsl, KoTopas cnyckaetcs Ha HKT.
[Tpu nomoLyy nnyHKepa, KOTOPbIi NepemMeLaeTcs HenpepsBHoi
TPy60M, CO3aaeTCA pa3pAXKeHUe C NOCAeAYIOLMM FAPOYAAPOM
cTonba CKBaXMHHOM Mup-
koctu B o6pabatbiBaemom
WHTepBane.

Mocne nposegenus obpa-
BOTKM KaK B J06bIBAOWLMX,
TaK MU B HarHeTatenbHbIX
CKB)XXWHAX NPOM3BOAUTEN-
HOCTb YBENUYWUBALTCA OT 2 10
5 pa3, a achdbekT coxpaHserca
KaK MUHUMYM B Te4YeHHue
6 mecsaues.

YeTpoiicTBO MMeeT KOoHc-
TpyKumio (puc. 1), koTopas
NO3BONAGT CYWECTBEHHO
CHU3UTbL Harpysky Ha HKT,
NpefoxpaHuTh IKCnyaTaym-
OHHYI0 KONIOHHY OT BO3ieiC-
TEWA BLICOKOro gasneHua
NoBbICUTL IPEKTUBHOCTD
rMapoyAapos.

TTYBOKOMNPOHU-
KAIOLLAA NEP®O-
PALIUA C NCIMOJ1b-
30BAHUVEM TEP-
®OPATOPA INr-03

Tpy6a HKT
Tubing string

3axeaTHbId MEXaHM3M
Picker mechanism

Kamepa c otBepcTusaMm
ANA BXOAA XUOKOCTH
Chamber with holes for fluid

Cylinder of implosion chamber

KnanaH umnnoauoHHon kamephl
Valve of implosion chamber

HeTpaguMuuoHHoe uc-
nonb3oBaHue rubkoi Tpybbi
CBA3aHO C NPOBEAEHUEM
ry6oKonpoHuKaWen nep-
popaLumu CKBAKUH,

Mepdopatop rugpas-
nuyeckuin (puc. 2) (Kouc-
Tpykuus MHUTHK, r. Nepmsb)
COIEPXMUT Hanpapnawliee
YCTPOMCTBO, KOTOPOE nof-
BEWMUBAETCA HA KONOHHE
HaCOCHO-KOMNPECCOPHbIX
tpy6 (HKT) u 3akpennsetcs
B KONOHHe 06cagHbix Tpy6 ¢
NOMOLLLI0 AKOPA.

B Hanpasnawowem ycr-
POMCTBE BLINOAHEH Hanpas-
NAKUWKIA KaHan ana rubkoro
PyKaBa C TMAPOMOHUTOPHbLIM
CONNOM Ha HUIKHEM KOHLUE,

Kamepa c otBepctmamm
ANA BbIX0Aa XUOKOCTK
Chamber with fluid outlets

Mnact
Layer

LnnmHap uMnnosnoHHoi kamepsl

interval. So, the influence on layer is generation of deep penetrat-
ing repressions, by means of implosion chamber, that has been
deployed by tubing string. With a help of a piston, that is driven
by coiled tubing, there arises depression with a following hydraulic
impact of downhole fluid column inside treated interval.

After the treatment is over, the output of producing well as
well as in injection wells, increases in 2-5 times, and the effect
lasts for at least 6 months.

The device has following design (fig.1), which allows to re-
duce tubing string loads significantly, such as high pressure it is
being subjected to, and to increase efficiency of hydroblows.

DEEP PERFORATION WITH
THE USE OF PG-03 PERFORATOR

The non-conventional use of coiled tubing is connected with
deep well perforation.

The hydraulic perforator (fig.2) (PNITI design, Perm) includes
guiding tool that is attached to a tubing string and is fixed
inside casing string with an anchor.

LUtaHra
CkBaxuHa

%8 / h
‘I / Well

WraHra
Rod

BxogHble oTBepcTUA 3a60pHOI YacTu
MMMMO3WOHHOW Kamepbi
Inlet for implosion chamber

MnyHxep UMNNO3MOHHON Kamepsi
Piston of implosion chamber

KoHueHTpaTop gaeneHus
Pressure enhancer

BbixogHble oTBEpCTUSA
MMNIIO3UOHHOW Kamephbl
Outlet of implosion chamber

KoHueHTpaTop gasnenuns
Pressure enhancer

Puc. 1. YctpoicTao Ans MHOrOKPaTHOR MMNA03MK (MMNNO3MOHHBIK TMAPOreHepaTop AaBNCHUA — urrg)
Fig. 1. Tool for multiple implosion (Implosion hydraulic pressure oscillator GG D)

AYOLS ¥IAOD/VdINOH YIWIL
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nbkas Tpyba
" / Coiled tubing
R

-]

HKT
Tubing string

3kennyaTtaunoHHasi KONoHHa
Production string

Hanpagnstowmi kaHan
Guiding channel

Hanpaensowiee ycTpoicTeo
Guide

LWTaHra
Rod

Kauan
Channel

XBOCTOBUK
Liner

Mpy*xwvHa
Spring

Axopb
Anchor

BepxHui KoHel, rubKoro pykasa CBA3aH ¢ HenpepbBHON Tpy6oit
arperara W ¢ NoMolLblo KONTIOGUHIa fOCTaBNAETCA B HANpaB-
NAWMIA KaHan.

B npumenaemoit TexHonoruu rubroi Tpy6oin ocyuectenaetca
nofiaya gpesbl 417 BbIPe3KM OKHA B 06CaAHOM KONOHHE pa3Mepom
41x110 MM, 3aTeM NPOUCXOAUT NepemeleHre rMBKOro pyKaea,
YTO NO3BONAET Pa3MblBaTh NepopaLMOHHbIA KaHan SAUHOM| [0
3 m (0T 0K CKBaXMHBI), T.€, arperat PAHT-M10 npou3soauT cnyck
rubkoii Tpybel U 0becneynBaeT nposBMKEHNE rMBKOrO pyKasa
nepdoparopa (Mr-03). Mo okoH4aHnM nepdopaumm rubras Tpyda
AOXOAMUT [0 YNopa, Nocne Yero CHUMaloT nepdoparop ¢ AKOpS,
nepeMewaioT B 30Hy nepdopauuu cneylouero kaHana, CTagar
neptopatop Ha AKOPb U BHOBb NMOBTOPSIOT ONEpPaLMio.

[ins ocesoil nopauun dpessi nytem nepemelieHma ruapoaBu-
ratens BBEPX B HUMHEW yacTu rubkoit Tpybel pacnonomeHo
nojatoliee yCTPOMCTBO, KOTOPOE COCTOMT U3 NONOFO HaKOHeY-
HWKa, B3aUMO/IeCTBYIOLEro C LLAaHTOW, Yepe3 TArY CORAMHEHHOH
C rugpofgsurarenem.

WNcTouHUKOM NaBneHus Ans BpaleHns rugpoasuratens u ana
nogaqyu XuaKocTu Ha FHﬂ,pUMGHMTOpHOE conno FH6KCIFCI PyKaBa
CNYIUT HACOCHbIN arperar.

MpumeHenue MNM-03 nossonser uzberars yapHoro Bo3aenc-
TBUA HA 3KCNNyaTaUMOHHYIO KONOHHY M LUEMEHTHBIA KaMeHb
Mo CPaBHEHUIO C KYMYNATUBHOI nepdopauneir, ysenmynears
rny6uHY BCKPBITUA U 061acTU ApeHaxa NNacToe no cpaBHe-
HUIO CO BCEMW OCTaNbHLIMU MeToAamu nepdopaynoHHOro
BCKPbITHA.

i

_ Lavra
Collet
. HakoHe4Huk

mbkuii pykas
Flexible hose

MOPOMOHUTOPHbIN
(Dpeaa HaKOHEeYHWK
Mill Jet nozzle

Hanpaensiowwmin kaHan
Guiding channel

MBkwuiA Ban
Flexible axle

Moponswratens
Hydraulic motor

M'apounnuHap
Hydraulic cylinder

Puc. 2. Cxema nepcpoparopa Nr-03
Fig. 2. Perforator PG-03

The guiding tool has a guiding channel for flexible
hose with jet nozzle at a lower end. The upper part of
flexible hose with coiled tubing is being fed to a guiding
channel.

The applied technology of CT is effected by means of mill
deployment for window milling in casing string (41x110 mm),
than flexible hose is moved, that allows to flush perforat-
ing channel up to 3 m long (from the well axis), that is unit
RANT-M10 runs tubing in well and provides for mill flexible
hose movement (PG-03). After the perforation is finished the
coiled tubing reaches the end, afterwards, the perforator is
being removed from the anchor, moved to a next perforating
zone, than perforator is fixed with an anchor and the opera-
tion is repeated.

In order to run the mill by means of movement of hydraulic
motor upstream the lower part of coiled tubing, there is a feed-
ing device located in lower part of the tubing, that comprises
a hollow nose, that act with collet, that is connected with
hydraulic motor via rod.

There is a pumping unit that acts as pressure source for
hydraulic motor actuation (rotation) and supply of hydraulic
fluid to jet nozzle of flexible hose.

The use of PG-03 allows avoiding impact action on produc-
tion string and cementing stone comparing to cumulative
perforation, increasing development depth and formation
drainage area comparing to other ways of perforation de-
velopment.

|
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KAK YBEJINMUTDb AOJIrOBEYHHOCTb

KOJITIOBUHIA?

Ken Newman,
president CTES, L.P.

Imo mpembs, 3aKM0YUMENbHAS CMAMbA U3 YUKAA, NOCBA-
WeHHO20 CpoKy cayxbbi HenpepbisHol mpybs! (konmiobuHza).
Hepsaﬂ cmameA oceewana sonpoc, Yimo maxoe ycmanocms U Kak
nposodums ycmanocmusie ucnsimarus. Bmopas cmames kaca-
Aacb BONPOCOB IKOHOMUU Cpedcms nymemM MoOenuposaHus u
omcenexusanus yemanocmHod donzogedHocmu mpybsl. Tpemss,
3aKMOYUMeNbHAA CIMames onucsIBaem cnocobbl NOBbIWLIEHUSA
donzoseyHocmu HenpepsisHol mpyobl.

MUHUMUIALINA BO3OENCTBUSA
MPOLECCA YCTANNIOCTW HA KONTIOBUHT

WcnbiTaHWA Ha ycTanocTb M KOMNbIOTEPHOE MOAENUPOBAHME,
obcyAaBWMECs B MPEabIAYLLMX CTATbAX, MOKA3bIBAIOT, YTO CPOK
cnyx6bl HenpepbIBHOM TPY6Gbl yBENUYUBAETCA NPHU:

® yBEAUYEHUN TONUMHBI CTEHKN TPYObI;

® yMeHbleHUu fuameTpa Tpydbl;

® yBENMYEHMM pajiMyca Hanpasnsioulen;

® yBenMyeHUMU auameTpa bapabaHa;

® CHUKEHWU BHYTPEHHEro AaBNeHus;

® yBeIMYEHUW Npefena TeKy4ecT matepuana.

Onepatop KonTOGMHIOBOM YCTAHOBKM MOMET NPEANpPUHATL
HECKONBKO NPaKTUHECKKUX Waros C Uenbio yMeHblleHNAa pUCKa
YCTaNOCTHOTO pa3pyleHus TpyObl, BKIKOYAA:

® CHUXeHWe BHYTPEHHEero aBneHus B KoNTOUHre B xofe
CNYCKONOABLEMHOMW Onepauuu;

® CHUXEHME UMKNUYECKON IKCnNyaTaLum yyacTka Tpybbl Ha
Hanpasnawwen;

® ycnonb3opaHue 6apabaHa C MAKCUMaNbHLIM AUaMETPOM;

® CNONb30BAHUE Matepuana c MakCUManbHLIM Npefenom
TeKy4ecTu npu paboTe ¢ BLICOKUM AaBneHuem,

Jliobas onepauusa, KOTOpas NOABEPraeT LMKNNYECKON Harpy3-
Ke y4acToK Tpy6bl Ha HanpasnAoLeit (KOPOTKUIA LLMKN ), 3HAYM-
TeNbHO YBENUYMBAET PUCK YCTANOCTHOTO NOBPEXAEHUA HA 3TOM
yuacrtke. MogobHas onepauus HakanIMBaeT ycTanocTHOE noB-
peXpeHue Ha OTHOCUTENbHO KOPOTKOM yyacTKe Tpybbl. 3akadka
TEXHONOTUYECKON MUAKOCTH Yepe3 KONTIOOUHT B XOfe KOPOTKUX
LMKNIOB YBENMYUBAET YCTANOCTHOE NOBpexaeHue. PerynapHoe
yKopayuBaHue KonTio6uHra co ceobogHOro KOHLUA CUNLHO
yBENUYMBAET NONE3HbIA CPOK CAYKOLI NyTEM nepeasuKeHus
Haubonee NOABEPKEHHOTO YCTANOCTH Y4aACTKA TPYObI OT UCTOY-
HMKA NOBPEXAEHUA — NOBEPXHOCTHOrO 060PYAOBAHKA.

N3MEHEHWE HAMPABAIOLLEN

W3 Bcex nepeymncneHHbix BbILE ONLMIA, CHUKAIOWLMX YCTanocT-
Hoe nospexfeHue Tpybbl, yBeNUUEHWe paanyca Hanpaenswo-
e 3avactyio agnserca Haubonee adpdekTUBHLIM cnocobom.
Onuuu M3MEHEHUs reoMeTpumn KonTiOUMHIOBOro Ha3eMHOro
o6opyfoBaHUA, UCNOAB3YEMOTO ANS CTAHAAPTHBIX Onepauui
KanuTanekHOr0 PEMOHTA, AOCTaTOYHO OTPaHUYEHHBI, TaK Kak
BONbWHWHCTBO NPOU3BOANTENEH Npeanaraer «CTaHAapTHbIE»
mopenu. KontiobuHrosoe obopyaoeaxue, npoektupyemoe ans
cneumanbHbIX onepauunii, Hanpumep bypeHus, — apyroi son-
poc. Ha puc. 1 noKka3aHo OfHO U3 pelWweHuid Ans YBENUYEHUS
paauvyca Hanpasnsioweit. BHI cnpoekTupoBana Hanpaenaioulyio

| HOW CAN CT FATIGUE BE REDUCED?

Kex HelomaH,
npeangeHT CTES, L.P.

This is the third of 3 articles about the working life of coilec
tubing. The first article discussed what fatigue is and how we
perform fatigue testing. The second article discussed saving
money by modeling and tracking CT fatigue. This third and fina:
article discusses ways CT fatigue can be reduced.

MINIMIZING CT FATIGUE

Both fatigue testing and computer modeling discussed in
previous articles show that CT working life increases with:

® increasing tubing wall thickness;

® decreasing tubing 0D;

® increasing guide arch radius;

® increasing reel diameter;

® decreasing internal pressure;

® increasing material yield strength.

A CT operator can take several practical steps to minimize
the risk of CT fatigue failure including:

* reducing CT internal pressure during trips;

* minimize cycling the same segment over the guide arch;

® using the largest reel diameter available;

* designing CT strings with the thickest wall possible;

* using the largest guide arch radius possible;

* using the highest yield strength material possible when
operating at high pressures.

Any operation that repeatedly cycles a given segment of
tubing over the guide arch (short-cycling) significantly in-
creases the risk of fatigue failure in that segment. Such an
operation concentrates fatigue damage over a relatively short
length of tubing. Pumping through the CT during short-cycling
compounds this fatigue damage. Regularly cutting a length
of tubing from the free end greatly prolongs its useful life by
moving the most heavily fatigued CT away from the source of
the damage, the surface equipment.

CHANGING THE GUIDE ARCH

Of the options listed above that reduce CT fatigue, increasing
the guide arch radius is often the most effective. The options
for changing the geometry of CT surface equipment used for
typical workover operations are fairly limited because most of
the equipment manufacturers offer only “standard” models.
CT equipment designed for special applications like drilling is
a different matter. Figure 1 shows one solution for enlarging
the guide arch radius. BHI designed a 20-ft radius for their
Copernicus CTD rig.

Transocean decided to eliminate the guide arch entirely from
their CDR #1 (Chameleon) CTD rig. The CT unwinds directly
from the large-diameter reel into the top of the injector head.
Figure 2 shows this unique combination of features that dra-
matically increases the working life of their CT strings. The
reel tilts toward or away from the vertical axis of the injector
to keep the CT properly aligned with the chains and moves
back and forth on its axis of rotation to perform the function
of a level wind.
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paauycom 20 dyToB Ans CBOEN YCTAHOBKM ANS KONTIOBUHIOBOO
6ypetus Copernicus.

Transocean pewnna noaHocTbio YAANUTL M3 KOHCTPYKUMM
Hanpasnaiolyio B coctase yctaHoBKu gna Gyperus CDR #1
(Chameleon).

lMbKas Tpyba pasmarsisaeTcs ¢ 6apabana 6onbuworo guamer-
pa HeNnoCpeACTBEHHO Ha BEPXHIOK YacTb UHMeKTopa. Puc. 2
MOKA3bIBAET yHUKaNbHOE COYeTaHue, KOTOPoe no3Bonser
PE3KO YBENNYUTD CPOK CAIYXHKObI KONOHH FUBKMX TPY6. bapa6an
HAKNOHAETCA BNEepes UMK OTKNOHAETCA OT BEPTUKANBHOIM OCK
WHXEKTOPA, YTOBbI 06ECNEYNTL HAKIOH B IUHUK C Lenbio, 1
ABVIKETCA BNEpep W Hasaj no 0CK BPauleHus Ans BbINOAHEHUS
(YHKUMM yrNapymKa.

BHI paspa6orana ewe ogHo pewenne ANA MUHUMUM3aLUMK yCTa-
IOCTHOTO NOBPEXAEHNA Ha ycTaHOBKe Ans Bypekus Galileo #2,
KOTOpO@ Npy Ucnonb3oBaHMN CTano U3BECTHO Kak napabonu-
H€cKas Hanpasnsaowas. Puc. 3 nokasbisaeT orpomHbii bapaban
(npumepHo 24 dyra B AMaMeTpe) c HebOoNbLWIUM MHKeKTOPOM,
YCTAHOBN@HHLIM HA YKNAAuUKe, U OCHOBHBIM UHXEKTOPOM,
pabotalium CoBMECTHO ana noafepMaqns csobofHo cTos-
el Hanpasnawwei KonTo6uHra. Takas cucrema ycTpaHaer
HeoBXoAMMOCTbL B 0BLIYHOI Hanpaenalowen, u ctaHgapTHas
Hanpasnfiolas Manoro AuameTpa, NoKasaHHas Ha PUCYHKe M

Puc. 2. bapab6au 6onbuworo AMAMETPa W OTCYTCTBME HaNpaBnAwei
ANA CHWKEHUA YCTANOCTHOrO MOBPEKACHUA TPYGbI

Fig. 2. Large-Diameter Reel and Elimination of the Guide Arch for
Reducing CT Fatigue Damage

MCNONb3YEMasn TONLKO B HaYane onepawuu, He Bbi3bIBAeT MNac-
TUeCKo aedopmauuu rubkoit Tpy6el. Tpyba nogsepraercs
nnacTuyeckoi pedopmaumm TonbKo Ha 6apabaHe. Gonbwoil
paguyc usrnba napabonsl KonTio6UHra MEXAY OCHOBHbBIM U
AONONHUTENbHBIM WHIKEKTOPOM NUGO Bbi3biBaeT Manylo nnac-
TUYecKyio fedopmauuio, NMBo He BbI3biBaET ee Boobue.

BHI npumennna napa6onuyeckyio cB06OAHYIO hopMY TPY6bI
MENKAY MHKEKTOPAMU Ha TPex KONTIOOMHIOBLIX YCTaHOBKAX
Galileo ana 6ypenns. Puc. 4 u 5 nokassisaoT [Be NofobHble
cxemsl. B obuwem, napabonuyeckas popma TPY6bI MEXAY MHKeK-
TOpaMit CHWKAET yCTaNnoCTHOE NOBPEXEHMUE 40 OfHON TPeTn ot
NOBPEXACHUA, KOTOPOE MOXKET BOHUKHYTL NPU UCNONL30BAHMUN
TPAAULMOHHOWM Hanpasngaiowen.

lpyras cucrema 6bina paspabotana uns cHuKeHUs ycranocty,
BbI3bIBAEMOM NOBTOPAIWMMUCA IBUKEHUAMU HA HEBONBIIOM
WHTepsane. Heckonbko npumepoe 3tux onepauuii — nosunb-
Hble pabotel, dpeseposanue okHa, onepauun NOBTOPHOro
BXOA2 B DOKOBbIE CTBO/ILI U ONEPALUM, BLINOAHAEMbIE B CKBa-
WuHe. [peumyuectBom 3ol cuctemsl senseTcs CnocobHoCTh
YCTPaHWUTb CaMble 3HaYUTeNbHbIE UMKAMYECKUE HANPAKEHUs
MOCPEACTBOM TOrO, 4TO Tpyba ABMMKETCH Ge3 o6pasosanus
nnactuyeckoin gedopmaumu. Cuctema paboraer, ocraenss
6apabaH B HenoaBMKHOCTH, NpU OCYWECTBAEHNU HeBOoN BN
nepemewenni Tpybul. B 3asucumoctn ot pasnenus u PEWM-

Puc. 1. Hanpaensaowas MaKCMManbLHOro paguyca ANA CHUMEHUA
ycranocrHoro nospemaeHun rubkoi Tpy6ui

Fig. 1. Extreme Guide Arch Radius for Reducing CT Fatigue Damage

BHI developed another solution for minimizing CT fatigue for
their Galileo #2 CTD rig, by using what has become known in
the industry as a parabolic arch. Figure 3 shows the giant reel
(approximately 24 ft diameter) with a small injector on the level
wind and the main injector operating in concert to maintain
a stable free-standing arch in the CT. This system eliminates
the need for a conventional guide arch, and the small guide
arch in the picture does not cause any plastic deformation in
the CT. The CT does not undergo plastic deformation except at
the reel. The large bending radius of the parabolic arch causes
little or no plastic strains.

BHIimplemented parabolic arches on three Galileo CTD rigs.
Figure 4 and Figure 5 show two of these implementations.
In general, a parabolic arch reduces the fatigue damage to
about one third
of the damage .
that would occur : \
with a conven-
tional guide arch
arrangement.

Another sys-
tem was devel-
oped to reduce
the fatigue in-
duced by repeti-
tive movements
over a small in-
terval. A few ex-
amples of these
operations are
fishing, window
milling, multi-
lateral re-entry
and downhole
manipulations.
The benefit of
this systemisits pyc, 3. Napa6ona ceobogHoi NUHUKM KONTIOGKH-
ability to elimi- ra MUHUMUIUDYET YCTaNnOCTHBIE NOBPEMAEHHA
nate the major Fig. 3. A CT Parabolic Arch Minimizes Fatigue
fatigue peaks by Damage
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Puc. 4. bapmwa «BHI» na o3epe Mapaku6o

Fig. 4. Parabolic Arch — BHI Barge on Lake
Maracaibo

Ma ABWKEHUA TPYObI UMKAMYECKUe HanpsKeHus MoryT ObiTb
cHUKeHbl Ha 10-15 %. 370 cHMMXEHWe HanpsxeHuit B Tpybe
MPOMCXOANT TONBKO B MHTEpBanax, rae NpouCcxXopaT Hebonblume
ABUMEHUSA, HO 0BBIYHO Ha y4acTKax TPy6bl C HAMBONLLIMMK Ha-
NpsXeHnAMKM, KOTOpbIE W onpeaenatT Gﬁbl'—IHO BpeMs Bbixoaa
Tpy6bl U3 CcTpoA.

Cucrema paﬁoTaeT nyTeM akTMBM3ayunu TGpM03HI’.JlT1 CUCTEeMbI
Ha y3e YKNaa4uKa, Kotopas npeoTBpaLiaeT HaMoTKy TpyObl Ha
bapabaH (cm. puc. 6). B npouecce u3BneyeHus 13 CKBKUHbI
Tpyba nokupaeT Hanpaensiowyio u obpasyercs apka (nemns)
Mexfy uHxexkTopom u 6apabaHom. Korga gocturaerca sepx-
HAA, KPUTMYECKan Touka, BpaweHue BapabaHa yckopsercs,
4To6bl COOTBETCTBOBATL CKOPOCTU MHXKEKTOPA W YToObI Tpy6a
He NoTepAna YyCTOWYUBOCTH.

Korpa cucrema cnyckaet Tpyby 8 cKBamuHy, nocne 06pa3osa-
HWA apKK Mexay 6apabaHoM 1 MHKEKTOPOM BbICOTA APKM YMEHb-
WaeTCA 0 TeX NOp, NoKa Tpyba He ByeT HaxoAUTLECA Ha rycake u
cucTema He HayHeT paborarb B 06bI4HOM pexxume (puc. 7).

—
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I
Brake is
Activated

Brake is
Activated

Puc. 7. MNocneposatensHOCTb AEHCTBUI
npwm cnycke Tpy6bl B CKBAKHHY

Fig. 7. Steps when RIH

KeH HelomaH — ocHoBaTens u npeaupeHT CTES,
L.P., MHMUHUPUHIOBOW KOMNaHuu, duauana
National Oilwell Varco. CTES - Beayias KoMnaHus
B 061acTH MOAENUPYIOWEro NPOrpaMMHoro obec-
neyeHus u cuctem CKP ana cksawmu. Ken Hotoman
anaeTca uzobperarenem SmarTract — CKBaXMHHO-
ro TpakTopa, B HacTosliee BPpeMA NPOAABAEMOr0
Expro, a Takxe aBTOPOM MHOTO4YUCIEHHbIX HayYHbIX
cTateit U nybaukauuit B pasnuuHbIX XypHanax.
OH umeeT cTeneHb MarucTpa B MaWMHOCTPOEHUU
MaccauyceTcKoro TeXHONOTMYECKOr0 WHCTUTYTA
1 asnserca opuuManbHeiM npodeccuoHanbHbIM
MHXeHepom wrara Texac.
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Puc. 5. Kontiobunroeas Gypoeas ycra-
HoBKa «BHI» g Omane

Fig. 5. Parabolic Arch — BHI CT Drilling

Brake is
Activated

\ - N B3
.. /% N - 5
Brake is Brake is
Activated Released

Rig in Oman

allowing the pipe to cycle up and down without inducing a
plastic deformation.

The system works by keeping the reel in a stationary positic
while making small movements. Depending on the circulat
ing pressure and pipe movement schedule, the fatigue can be
reduced by 10% to 15%. This reduction in pipe fatigue onls
occurs at the peak points where small movements occur, bu
is normally the highest fatigue areas and usually determine:
when the string is scrapped. The system works by activatine
a brake system on the levelwind assembly that stops the res
from spooling, see Figure 6. As the pipe is POOH, the tubing lifts
off the gooseneck and a continuous arch is formed between the
injector head and reel. When the upper limit is reached, the
reel speeds up to match the speed of the injector head. Figure
6: Steps when POOH When the system is RIH after forming =
continuous arch between the reel and injector head, the height
of the arch is reduced until the tubing rests on the gooseneck
and the system is run in the conventional way, Figure 7,

= S
X
Puc. 6. MocneposarensHoOCT AEHCTBUIA NPU
Brake is U3BNEYEHNH TPYEbl U3 CKBAMMHBI
Released Fig. 6. Steps when POOH
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MATEMATUYHECKOE

MOAEJIMPOBAHME
KOJITIOBMHIOBOIO BYPEHUS

Mohamad Al-Dujaili,
Modelling Engineering & Development Company
Limited (MEDCO), Surrey, United Kingdom

B 370# cTatbe chenaH 0630p 1 NpUBOAMTCA 0BCYMAEHUE KOMMNbIO-
TEPHOro UK MaremaTu4ecKoro MoaennpoBaHua, HEO6X{)}1HMOFO ana
nnaHupoBaHua onepauuit kontiobunroeoro Gypequs (KTB).

B uenom onepauuu, nogobHeie KonTobUHroBoMy BypeHuio,
MCMONbL30BaNnUChL U A0 NposeeHus nepebix padot no KTb. 3t1 one-
pauuu BKIKOYANK paclumpeHme CTBoMa W Gpe3epoBaHime, Npudem
3ab0iiHbIi ABUraTeNb MCNOML30BANCA A/IA NOBOPOTA PACLIMPUTENS
npu GypeHuu Yepes y4acToK CMATON 06CafHOM KONOHHBI UNK Npe-
NATCTBUA B CKBaMUHe. Takum obpasom, KonTiobuHrosoe BypeHue
Tpebyet obecneyeHuns KOHTpONs nosegeHus TpyGbl ans obecneye-
HuA Tpebyemoit TpaeKTopun ckeamHbl. KonTiobnHrosoe bypexue
MMeeT nepcnekTuBbl Baarofaps HOBbIM 3a60MHbIM MHCTPYMEHTAM
W fansHerwnm paspabotkam B obnactu camux Tpyb.

KontiobuHrosoe GypeHne Hayano cepbesHo NpoOBOAMTLCA B
1991 r.,u k 1997 r. 0HO NpUMeHsANockL Bonee Yyem Ha 225 CKBAXMMHAX,
pa36pocaHHbIX Mo BCeMy MUPY, HO MaBHbiM 06pa3oM B AMEpUKE.
TexHonorua umeeT 601bLWON NOTEHLMAN ANA CHUMEHUA CTOUMOCTH
Mo CPaBHeHWIO C TPAAMLMOHHBIM BypeHUEM, OHa TaKKe No3BoNsAeT
NPOBOAWTL CONYTCTRYIOLLME OYPOBbIE ONepaLun 1 TakuM 0bpasom
VBENMYNBAET CKOPOCTb pa3paboTku KonneKTopa. 31a BO3MOXKHOCTb
NpoBefieHA COMyTCTBYIOWMX onepauuii obneryaet 6esonacHoe npo-
BefleHne OAHOBpPEeMEHHbIX paﬁm’c NOMOLLBHD CTaH,[[apTHGIFI BbILLIKK W
o6opynoBaHus ans Gyposbix paboT C NOMOWLIO KONTIOOUHTa.

Euje ogHum akTopoM, KOTOPbINA MOXET BbITb 3aCYUTAH B NONb3Y
KOJ"ITICIGVIHI'a B OTHOLWeEHUW Noboit CHBaXWHLI, ABNAETCA NONHbIN
KOHTPO/Ib Haj, CKBaXUHOI ans GesonacHoro bypeHuns B yCNOBMAX
oTpULaTeNbLHOro nepenaga AasneHus, UNK B TO BPEMA, KOrAa
CHBa¥WHa HaXo0aWTCA B COCTOAHMK ,q06b|'—| W, CHUX¥dA BOIMOMHOCTb
NOBPEXAEHNA HAPYXXHOTO NPOAYKTUBHOTO Nnacra.

Y1o6bl OCYLLECTBUTL YCTIEWHYIO ONepaumrio KoNToBUHIOBOMO
BypeHus, HeOBX0AMMO BLINONHUTL HEKOTOPbIE PACYETHI 1A OLIEHK
BLINOAHMMOCTY NpoekTa. [NA MaTeMaTuyeckoro MOAeNMpoBaHNs
66110 pa3paboTaHo HECKONBKO KOMNLIOTEPHBIX Mogeneit. OgHu
naketbl 6blIM pa3paboTaHsl CBOMMW CUNAMU HECKONIbKUMU U3
KpyNHeHWMX NoapALYUKOB PbIHKA KONTHGUHIOBLIX YCAYT, U 3TO
nporpamMmHoe obecneyeHKe He NPeOCTaBAAETCA ANA UCNO/Nb30Ba-
HWA TPeTbUM nuuam. CyLEeCTBYIOT HE3aBUCHMbIE MOARNU, KOTOPbIE
UCNONBL30BANUCh B TEYEHUE HEKOTOPOrO BPEMEHMU C 0CTATOYHON
CTeneHbio HaeXHOCTH B OTHOLIEHMM KONTIOBUHTOBOTO BypeHus u
NpOYMX KONTIOOMHIOBBIX ONepaumii. OfHOM TaKOM MOfIENbIO ABNAETCA
«Cncrema Ananuza Tpy6ei» — CAT (TubingAnalysis System — TAS),
paspabotaHHas Medco B 1992 r., KoTopas npogonkana popabarbi-
BaTbCA AN COOTBETCTBUA Pa3BUTUIO KOATIOBMHIOBOW MPOMbILLIEH-
HOCTH 1 OMepaumaM, 1A KOTOpbIX OHa Gy[eT MCNoNb30BaThCA.

KomnbioTepHoe MOAenupoBaHue COCTOMT M3 TPeX OCHOBHbIX
KOMMOHEHTOB:

® aHANKU3 YCUIINIA U HANPAMEHUSA;

® LUPKYNALMA KUAKOCTH;

® aHANN3 YCTaNnoCTH.

AHAJTTN3 YCWITUN N HANPAXEHNA
TpapuUMOHHO MCNONL3YETCA ANS NPOrHO3MPOBAHMA MaKCUMANLHOI
y61HbI NCNONB30BAHWA KONTIOBWHIA NPY 3aaHHOM BECE Ha 0N0Te
(WOB) wnn makcmanbHOM Bece Ha A0/I0Te Ha 3a4aHHON MyBuHe.
3T0T TMN aHanu3a y4YuTHIBAET BEC, NNABYYECTb, TDEHUE MEKAY
KONTIOBMHIOM 1 CTBOIOM CKBAXMHbI M YCTORYMBOCTL TPYOLI. Korpa

MATHEMATICAL MODELLIN
FOR COILED TUBING DRILLING

Moxaman ans-Ayanan

Modelling Engineering & Development Company Limit
(MEDCO), Surrey, O6sepuHerHoe KoponescTeo

This article reviews and discusses the computer simulatio
or mathematical modelling, required for the planning of a Coil
Tubing Drilling (CTD) operation.

Services similar to CTD, in principle, were used well before
first CTD job. These services included under-reaming and millin
where a downhole motor is used to turn a reamer to drill throug
debris or obstaclesin the well. CTD, though, requires more con
of the coiled tubing to enable control of the trajectory of the well
New downhole tools and further advances in the coiled tubins
made CTD possible.

CTD seriously commenced in 1991, and by 1997 CTD has bees
used in over 225 wells worldwide mostly in the Americas. The tech-
nology provides excellent potential for cost reductions compares.
with conventional drilling, it also allows concurrent drilling opera-
tions and thereby enhances the speed of reservoir development.
This ability to conduct concurrent operations facilitates the safe
conduct of simultaneous rig and CTD operations.

A further factor which may be in coiled tubing’s favour for any
wellis the capability to have full well control and to drill safely whils
under-balanced or with the wellin production, reducing to virtually
zero any possibility of skin or mud damage to the formation.

To be able to perform a successful CTD operation, it is essentiz
to carry out some calculations to evaluate the feasibility. Severa:
computer models have been developed to perform the mathemati-
cal modelling. Some of these packages were developed in-house
by some of the major coiled tubing service contractors and are
not available for use by others. Independent models that have
been around for some time and have been reliably used, for CTD
and other coiled tubing operations, do exist. One such model is
Tubing Analysis System — TAS developed by MEDCO in 1992 whick
continued to evolve to accommodate the coiled tubing industry
expansion of its applications.

The computer simulations consist of three main components:

® Force and Stress Analysis

® Fluid Circulation

* Fatigue Analysis

FORCE AND STRESS ANALYSIS

Typically used to predict the maximum reach of the coiled
tubing with a given Weight-On-Bit (WOB) or the maximum WOE
at a given depth.

This type of analysis, takes into consideration the weight
buoyancy, friction between the coiled tubing and the wellbore.
and the coiled tubing stability. When the coiled tubing becomes
unstable, the instability will manifest itself in the form of buck-
ling. In the case of buckled coiled tubing, the main concern is the
“lockup” condition.

Coiled tubing lockup is a term used to refer to a particular
condition in which no coiled tubing movement or forces can be
transmitted downhole. Normally, lockup is said to occur when the
weight of the coiled tubing, as seen at surface, drops dramatically
over a very short slack off, or running-in, distance.

Physically, the coiled tubing would go through a sequence of
sinusoidal and helical buckling. The bottom section of the coiled
tubing will not suffer any buckling, but further up the well, parts
of the coiled tubing will be in sinusoidal buckling followed by

8
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Tpyba TepseT yCTONYUBOCTD, 3TO NPUBOAUT K ee U3ruby. B cayuae
€ 13rnbom Tpybbl MAKCUMANBHOE BHUMAHKE YAeNSeTCa YCNoBUAM
3aBUcaHKua nocnefHeil B 06cagHoi KOMOHHe.

3JaBucaHme TpyBbl — TePMUH, UCNONb3YEMBIiA iR ONpeneneHHbIX
YCNOBWIA, NPU KOTOPLIX HY ABUMEHWE CaMoit TPYObI, HU YCUNUSA C
ee nomoLLbi0 He MOTYT nepefasatbca B CKBaUHy. 06bi4HO 370
NPOUCXONT, KOrAa Bec TPyObI, pErUCTPUPYEMBIA Ha MOBEPXHOCTH,
PesKo nagaer npu HeGONbILOM NEpEMELEHUI ee NPK CTIYCKe.

®u3ndecky Tpy6a NPOXOAMUT Yepes NOCNeoBaTeNbHOCTL CUHY-
COMAANBHbBIX M CIupanbHeiX U3rnbos. HKHMIA yuacTok TpyBbl He
ByAeT nogsepratbca U3ruby, HO BBEPX N0 CKBAKMHE YacTU TpyGbI
GyAyT HaXOAMTLCA B COCTORHUM CUHYCOMAANLHOTO M3rMba, Yepe-
Aytouierocs co cnupansHeiM usrubom. CnupanbHo usorkytas tpy6a
MOXKET HaXOANTLCA B TAKOM COCTOSAHWU 10 camoii nosepxHocTu. Ha
Y4acTKax cnupanbHo U30rHyTOM TPYObI KOHTAKTHOE YCUNKe MeXaY
TPY6OIt U CTEHKOW CKBAXUHBI BbICTPO BO3PACTAET, B KOHEYHOM
uTOre JOCTUran acMMNTOTbI. 3T0 KOHTAKTHOE YCU/UE BbI30BET Npo-
NOpLMOHANEHOE YBENMHEHWE CINbI TDEHUSA, 33 CYET YEro CHIUKAETCA
BEC MHCTPYMEHTA, PErUCTPUPYEMLIA HA NOBEPXHOCTU.

Caepxusaiowmm hakropom B cnyyae ¢ usrubom aBnsercs
MaKCUMankHoe TPeXKoopAUHaTHOE HanpsaxeHne. OHo BKAOYaeT
TPy COCTaBnAloWMe: 0CEBYIO, PaAUaNbHYI0 U KonbLeByto (nepude-
pudeckyio) Harpy3ku. KoMnoHeHT oceBoit Harpy3ku so3pacTaer,
KOra pexmm u3rnba sknioyaer B cebs BozpeiicTane usrnbaiowero
HanpseHus. Korga TpexkooparHaTHoOe HanpsKeHne JocTuraer
MWHWUMANLHOTO Npepena Tekyyectu rubkoi Tpybbl, focTUraloTCs
YCNOBUA NOCTOAHHOTO BUHTOODpPasHoro usruba. Takue ycnosus
ABNAKOTCA KPUTUHECKMMU W CO3AAIOT TPYAHOCTH Ans BGe3onacHoro
U3BNeYeHns TpyObl U3 CKBAKMHBI.

CywjecTayer MHOO CNOCOGOB yBEMYEHNA MAKCUMANbHOIM MYBMHbI
rubkoit Tpy6el. Hanpumep, pyba ¢ 60nbLinM guameTpom, BepoATHO,
Byner 6onee ycroirunsoit. K gononHutensHeiM daktopam oTHOCAT
XapaKTepUCTUKN MaTepuana rubKoi TpyObl, TPABKTOPUIO CKBAMKMHSI
1 3aKaH4mBaHus. (Kommenmapui pedakmopa: écmrocms mpy6ii
3asucum om BHeWlHe20 u BHympeHHe2o duamempa 8 yemsepmoli
CrmeneHu, 0mseca no2oHHo20 Mempa mpybbl, 0m MOOyA ynpy20cmu
Mamepuana u 06pamHo NPONOPULIOHANEHA MAKCUMATBHO BO3MOXKHO-
My npozuby mpybb! 8 06CAOHOU KONOHHE UL CKBAXUHE. )

ficHo, YTO pacyerTsbl, MCNoNb3yeMble B AAHHOM CLEHapUK, MOTyT
He COOTBETCTBOBATH iericTBUTENLHOCTH! [T03TOMY KOMNbIOTEPHOE
MogenuMpoBaHue 6onee NPUrOAHO ANA TAKOro BUAA CNOMHBLIX
pabot. HekoTopble cueHapuu MoryT GbiTb CMOAENMPOBAHBI 33
HECKONbKO MUHYT, W UX Pe3ynbTaThl MOrYT GbiTh MCNOAb3OBAHbI
ANA onpefeneHuns oNTUManbHbIX YCNOBUIA.

UNPKYNALINA XXKMOKOCTU

[naBHO LUeNbIo aHanM3a LMPKYNALMK KUGKOCTU ABNAETCA Npo-
rHO3UpOBaHUE AaBNEHUA U CKOPOCTEH MUOKOCTU.

lMokaszatenu paBneHua Ha yCTbe CKBAXMWHLI W A3BNEHUS
3aKayKu 0BLIYHO NONYYUTE HECTIONKHO, U 3TO MOXKHO CAENATH C
NOMOULbIO AATYMKOB/CEHCOPOB AaB/IEHUA Ha NOBEPXHOCTHU. Ho
AasneHue Ha 3aboe ABnAeTCA GaKTOPOM NepBOOYEPeHON BaxK-
HOCTK, TaK KaK 3TOT NapaMeTp TPYAHO ONpPeAenuTb B peanbHom
BPEMEHMU, 32 UCKIIOYEHHUEM CNyYaeB, KOTAA MCNIONb3YIOTCA CKBa-
HKWUHHbIE NaTYUKK faBneHua ¢ kabenem. B ciyyae ¢ BypeHuenm
Npy OTPULATENLHOM Nepenaje AaBNeHNs WMEeNaTensHo aepxarb
3a60iH0e faBneHue B AUanasoHe Mex/y NOPoBbIM AaBAEHUEM
W paspyllialolnm JaBieHuem nnacra.

CKOpOCTb KUAKOCTM [OMKHA YAEPKMBATLCA HA JOCTATOYHO
BbLICOKOM ypOBHE, 0cO6eHHO B 3aTpybHOM NpocTpaHcTee, Ans
obecneuenun Gonee ahheKTUBHOM OYUCTKM CTBONA. Kpome
T0r0, B BONbWHHCTBE Onepaymit KonT6UHroBoro ypeHus 3a-
BOHbLINA aBUraTenb MCNONb3YETCA ANA BPALLEHMA A0N0Ta, TAKUM
o6pa3zom, Tpebya AONONHUTENLHOTO KONMYECTBA KUAKOCTH,
NpOTEKAIOWero B eAUHULY BpeMeHH,

HdanbHeiwne acnextsl aHanu3a UMPKYAALNM KUAKOCTH
BKJIIOYAIOT pacyer BbiHOCA BbIOYPEHHOI MOPOAbl, BCKPLITHA
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Fig. 1. Force-in vs. Force-out behaviour of helically buckled
coiled tubing

Puc. 1. Nosegenue KonTio6UHra npu NpoTanKUBaH1M ero B
CKBaMMUHY

parts in helical buckling. The helically buckled coiled tubing
could extend all the way to surface. In the parts of the coiled
tubing that are helically buckled, the normal contact force in-
creases rapidly eventually reaching an asymptote. This contact
force will cause the friction force to increase proportionally thus
reducing the weight seen at surface.

The limiting factor, in the case of buckling, is the maximum
tri-axial stress. The tri-axial stress is made up of three compo-
nents; axial, radial, and hoop (circumferential) stress. The axial
stress component is further increased when in buckling mode to
include the effects of bending stress. If the tri-axial stress reaches
the minimum yield stress of the coiled tubing, then a condition
of “permanent cork screw” is attained. Thisis a critical condition
and causes difficulties to safely pull out of the well.

There are many ways of enhancing the coiled tubing reach. For
example, if other sizes of coiled tubing are available, then larger
coiled tubing most likely will be more resilient. Other factors
include the material properties of the coiled tubing and the well
trajectory and completion. (The Editorship comments: Coiled
Tubing stiffness depends from the ID and 0D biquadrate, gravity
weight of the running meter of tubing, from the modulus of elasticity
and is in inverse proportion to the maximum possible CT bending
in the casing string or in a well.)

Clearly, the calculations involved for one scenario can easily get
out-of-hand. Computer simulations are, therefore, better suited for
these applications. Several scenarios can be simulated in a matter
of minutes and the results can then be utilized to determine the
optimum conditions.

FLUID CIRCULATION

The primary objectives of the fluid circulation analysis are to
predict the fluid pressures and velocities.

The wellhead and pump pressures are readily available and in
most cases can be read by pressure gauges/sensors at surface. But
the bottom hole pressure is of prime concern as this parameter is
difficult to read in real-time, unless wireline and downhole pres-
sure sub are used. In the case of Under-Balanced Drilling (UBD),
it would be desired to keep the bottom hole pressure between the
pore and collapse pressures of the formation.

Fluid velocities need to be maintained sufficiently high, particu-
larly in the annulus, to ensure efficient hole cleaning. In addition,
in most CTD operations a downhole motor is utilized to turn the
drill bit, thus requiring a minimum flow rate of fluids.
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Fig. 2. In multi-phase flow, it is necessary to consider the

liquid phase velocity vs. the cuttings settling velocity
Puc. 2. B MHorochasHoM noToKe Heo6X0AMMO YUUTBIBATL
B3aMMOCBA3b CHOPOCTH }HHAKDﬁ C]Ja!bl U CKOpOCTH
ocampeHuA BbIGYPeHHOH NOPOAbI
KONNEeKTOpa, UCNONb30BaHMA MHOrO(a3HOro NOTOKa, NeHbl 1
HEHBHOTOHOBCKKUX }KHAKOCTEFI.
lpu npoeKkTMpoBaHuu nporpammel BypeHus Heobxopumo:
® onpefenuTL orpaHuyeHus no 3aboitHomy fasneHuio. JomKH.I
6biTb YYTEHbI MOPOBOE AABNEHWE/QaBNEHUE KONNEKTOPA U
pa3pyLualoLee AaBneHue nnacta;

® Bbibpark KUAKOCTL, KOTOPas ByeT UCNONbL30BATLCA, B 3aBU-
cUMOCTKM 0T cnocoba ee pearnpoeaHua C NNacTom;

® OnpefenuTb BLIHOC BbIOYpPEHHOM nopogsl. 3Has, € KaKuMK
nnactami NPUAETCA CTONKHYTLCS, ByaeT BO3MOMHO Npou3secTy
OLieHKY BbIBYPEHHOM NOPOAbI U MNOTHOCTb. Kak Tonbko byayT
M3BECTHbI 3TW NapameTpsl BbIGYPeHHOM NOpoabl, MOXKET BbITb
onpefieneHa CKOpOCTb OCAMAEHUA BbIBYPEHHOH NOPoOAbI;

®  OnpefenuTh MUHUManbHble Tpebyemble CKOPOCTH MUAKOCTH B 3a3-
TpyBHOM NpocTpaHcTBe. M 3KCnepuMeHTanbHbIN, M TeOpeTUYeCKIi
aHanu3bl NoKa3anu, 4To camble Xyfiiline YCNoBMs ANs BbIHOCA Bbiby-
PeHHOi NOPO/AbI HABNKOAAKTCS NPK YT HAKIOHA OCH CKBAMMHBI K
BepTUKanu B 55-60 rpapycos. MUHUManbHLIE TpeByemble CKOPOCTH
noToKa B 3aTpybHOM NPOCTPaHCTBE ONpeaensT MUHUMANBHYIO
MHTEHCUBHOCTb PACXOfd NPOMbIBOYHOM MUAKOCTH;

®  y6eauTbCS, YTO PACXOA KMAKOCTH ABNAETCA JOCTATONHLIM ANA
BpalieHua 3ab0HHOTo MHCTPYMEHTa;

®  1CNONb30BATH BbILLENpPKBEAEHHYIO MHPOPMALMIO ANA onpegene-
HA BO3MOMHOCTW BbIHOCA NOPOJbI HA NMOBEPXHOCTb. B NPOTMBHOM
cyyae HeobXoANMO PacCMOTPETb BO3MOMHOCTL MCMONL30BAHMSA
3aryLeHHbIX XWUAKOCTeit AnA yBeudeHus CrocoBHOCTH BbIHOCA
HWOKOCTY, 3aTeM CHU3WUTL CHOPOCTb MHOI'0¢I33HOI'0 NoTOKa AanA
CHIXEHKA 3aB0IHOrO MK LMPKYNALUMOHHOTO AABNEHUA.

W cHOBa Mbl BUAUM, YTO aHANU3 UUPKYAALNM HUAKOCTU
ABNACTCA HEOBXOAMMBIM UHCTPYMEHTOM [I1A YYeTa pasinyHbIx
YCNOBWIA 10 Tex Nop, noka He BypeT nonyyeHa yaoBneTBoOpHU-
TenbHas nporpamma GypeHus.

AHAJTTN3 YCTAJIOCTHU

AHanus YCTanocTn MCNonb3yeTca Ana MUHMMU3aUMKM pUCKa
noNoMKK TpyGbl U3-3a ycTanocTu metanna. Ycranocte metanna
ABNAETCA PE3YNLTATOM LMKIOB NNAcTUYecKol aecopmaumum Tpy6sl
npu ee HamoTke Ha BapabaH. Takum 0Bpazom, aHanus ycranocT
No3B0/IAET KOHTPOAWUPOBATHL LMKTMYHYI0 paboTy TpyObI, yuuTbIBAA
[aBNeHue KUOKOCTU U ApYrue OTHOCAIWMECS K ANy napameTpbl.

WN3-3a reomeTpuit 060pyaoBaHIS, MCMIOABL3YEMOTO B KONTIOBUHIOBbIX
onepavyusx, Tpyba npeTepnesaeT HECKONLKO LMKIOB NAacTUHecKoil
Aedopmaumm. Luknuyeckas nnactudeckas aedopmaums Bbi3biBaeT
YCTanocTb MeTana ropasfio paHblie, YeMm ynpyroe HarpyxeHue.
Wcnonb3osaHue TpyBel, Takum 06pa3oM, OrpaHnyeHo KonmMYecTeom
LIWKNOB, ONpeaenaemMbix pasMepom OﬁOpyAOBaHHH, BHYTDEHHMM aB-
NeHuem, CBapKOM U KOHTaKTOM C KOPPOAMPYIOLLMMU MaTepUanamu.

Bo3geicTaue UMKNOB NnacTUyeckon gedopmauun Hakannmea-
etcA. Takum 0Bpa3oM, KOMNbIOTEPHAS NpOrpaMMa Ans KOHTPONS
YCTanocTit OTCNHMBACT UCTOPMIO YETANoCTH rnbKoi Tpyos!.
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Further aspects of the fluid circulation analysis include cz
culation of the cuttings transport, reservoir production, use ¢
multi-phase flow, foam, and Non-Newtonian fluids.

When designing a drilling program, it is necessary to dete
the following:

* the bottom hole pressure limitations. Consideration of
reservoir/pore pressure and the collapse pressure of the fo
tion must be taken into account;

® selectafluid to be used. The available fluids and the way thes
would react with the formation will affect this selection;

® cuttings transport. Knowing what formations could be enco
tered; an estimate of the cuttings size and specific gravity
be possible. Once these properties of the cuttings are known, the
terminal settling velocity of the cuttings can be determined;

velocitiesin horizontal and deviated wells. Both, experimentz
and theoretical analyses have concluded that the worst-cass
scenario for cuttings transport is at an inclination of 55° to 60"
The minimum required annular fluid velocities will determins
the minimum required flow rate;
ensure that the flow rate is sufficient to tum the downhole tools'

* apply the above data and determine whether it would be
possible to get returns to surface. If not, then consider usi
gelled fluids to enhance the carrying capacity of the fluid thex
reduce the flow rate or multi-phase flow to reduce the botton
hole or circulating pressure.
Again, we see that the fluid circulation analysis is a necessary
tool to try the different scenarios until a satisfactory drilline
program is achieved.

FATIGUE ANALYSIS

Fatigue analysis is used to minimize the risk of coiled tubine
failure due to metal fatigue. The metal fatigue is a result of plastic
deformation cycles of the coiled tubing. Thus, the fatigue analysic
tracks the cycling of the coiled tubing, taking into consideratior
the fluid pressures and other pertinent parameters.

Due to the geometry of the equipment used in coiled tubing
operations, the coiled tubing undergoes several cycles of plastic
deformation. Cyclic plastic deformation induces metal fatigue muck:
earlier than elastic loading. The use of coiled tubing is, therefore
restricted to a number of cycles determined by equipment size.
internal pressures, welds, and contact with corrosive materials.

The effects of plastic deformation cycles are accrued. Thus, 2
computer program for monitoring the fatigue usage keeps track
of the coiled tubing fatigue history.

DATA COLLECTION
As can be seen from the above, the simulation and manage-
ment programs require a good deal of data. Much of the da
can be provided beforehand knowing the field characteristics.
However, some of this data may vary considerably once the CTD
operation is commenced. It is, therefore, important to be able
to update the modelling on the job.
Manual data collection is not an easy task for the coiled tubing
operator. While electronic data acquisition systems allow the opera-
tor to focus on the job rather than the data collection. Used wit®
proper software, the data acquisition system allows some real-ti
calculations as well as showing the trends of the job progress.
For most coiled tubing operations, the essential parameters are:
depth;
speed;
string weight (hook load);
circulating pressure;
wellhead pressure;
flow rate/n2 rate;
Flow total/N2 total.
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CBOP MHDOPMALLW

Kak Mbl e paHee 3ameTnu, NporpaMmbi MOENMPOBaHUS
KOHTpOAs TpebyioT 6onsuoro Konuyectsa uHdopMaLuu. bonb-
Woe KoNU4eCTBO MH(OPMALIMK MOXKHO MONYYUTH, 3apaHee 3Has
XapaKTepuCTUKK MectopoxaeHus. OQHaKo 4acTb JaHHLIX MOXKET
3HaYMTENbHO BAPbUPOBATHCA, KaK TONbKO HAYHYT NPOBOAMTLCA
paboTbl ¢ KonTiobuHroM. TakuM 06pasom, Heo6XoaUMO OBHOBAATL
MOZIeNIMpOBaHue no xoay pabor.

«Py4Hoit» c6op uHopMaLuu — Henerkas 3agaya ans onepa-
TOpa KonTIoBUHra. A aneKTPOHHbIe cucTemsl cbopa MHdOpMaLMK
NO3BONAT ONEPATOPY KOHLUEHTPUPOBATLCA Ha BbINOAHEHWUU
pabor, a He Ha cbope uxgopmayum. Mcnonb3yemas cosmecTHo ¢
COOTBETCTBYIOWMM NpOrpaMmHLIM obecneyeHrem cuctema c6opa
MHAOPMALUM NO3BONAET BLINONHATE HEKOTOPbIE PACcYeThl B peanb-
HOM BpEMEHU, NOKa3blBaA TEHACHUMUN BbINOIHEHUS PaBoThI.

[1ns 6onbWMHCTBA onepauuii ¢ Tpy6oit BaHewumu napamert-
paMu ABNAKOTCA:

ry6uHa;

CKOPOCTb;

BEC KONOHHBI;

LMPKYNALMOHHOE AaBAeHue;

VCTbEBOE AaBNeHue;

pacxop XuAKoCcTH / pacxog a3ora;

061mit 06beM xuakocT / asora.
Bce 3T napameTpsl MOTYT OTCNEHMBATLCA € MCNONb30BaHMEM
3NEKTPOHHbBIX CEHCOPOB, PacnoNOKeHHbIX Ha KONTIBUHIOBOM
060pyf0BaHUM Ha NOBEPXHOCTU.

Llpyrumu napametpamu, KOTOpbIe MOrYT OTCAEKUBATBLCS, ABNS-
I0TCS 0BaNbHOCTb MMOKOMN TPYObI U TOAUMHA CTEHOK. B HacToswmi
MOMEHT CYIWEeCTBYeT HECKO/IbKO AaT4WUKOB 0BaNbHOCTU Tpy6bl,
KOTOpbIE MCMONbB3YIOTCS CEPBUCHBIMU KOMMAHUAMM, HO U3MEPEHUA
TONUWMHBI CTEHKW He TaK-TO NPOCTO OCYUECTBMTh,

CkBaxmnHHbIE NOKa3aHWA TPEOYIOT MCNIONb30BAHMSA CKBAMMHHBIX
AATYNKOB, PaBHO Kak W KaHana ansa nepefaqu MHGopmaumu. 3ro
Aenaet ux npumeHeHue 6onee CNOXKHLIM, HO HE HEBO3MOMHLIM
(Ha camom nene OHW NPUMEHANNCL B HECKONbKMX ONEepaLmsx
KonTiobuHrosoro Gypexns). bonee TOro, CKBAMUHHbIE AATYMKM
ysenuyar pnuHy u Bec KHKb, penas onepauuio ¢ konmiobunrom
bonee cnoxHoit. MepeueHs napameTpos, KoTopble MOTYT OTCNEHM-
BaTbCA, MOXET BbITb GecKoHeuHbIM. Himke npusegeHs! Hanbosnee
KenarenbHole, B YactHoctu ana KT (o6partute BHUMaHWMe, YTo BCe
napameTpbl ABAAIOTCA BHYTPUCKBAKUHHBIMM):

* B1bpauus — 4To6bl YROCTOBEPUTHES, YTO AONOTO elle Bpa-
waercs;
ramma-usnyyeHue — ans Koppenauun my6uHsl;
TPAeKTOPUA CKBAMKMHBI (C NOMOLbIO aKcenepoMeTpa/MarHe-
TOMeTpa) — YToGbl YOEAUTLCS, YTO OHA BbIAEPIKMBAETCA;

® [nasneHue — YyToObl YAOCTOBEPUTHLCA, YTO AaBNEHME Ha 3a6oe
HaxoguTcs B TpebyeMbix npenenax;

® Temnepartypa — Ans NOACTPOMKW pacyera UMpKYAALUM
MUAKOCTU.

[e0N0TH U MHIKEHEepPbI-Pa3PaBbOTYMKN HeDTAHBIX U ra3oBbix
MECTOPOXAEHWUH, MCXOAR U3 CBOETO OMbITa, MOFYT MPOACIKUTL
3TOT NepeyeHb NapameTpos ans HabnaeHus.

The author/asTop

Mohamad Al-Dujaili/Moxamapn ans-fysunu
Managing Director/magHeiii MeHepKep
Modelling Engineering & Development
Company Limited (MEDCO)

Courtenay House

Monument Way East

Woking

Surrey GU21 5LY

United Kingdem

Web site: http://www.medcotas.com
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Fig. 3. Plastic deformation cycles of coiled tubing
Puc. 3. Unknel nnactuyeckoin pedopmauuu rubkoi Tpy6bI

All the above parameters can be monitored using electronic
sensors mounted on the coiled tubing equipment at surface.
Other parameters that could be monitored include the coiled
tubing ovality and wall thickness. Currently, there are a couple of
coiled tubing ovality gauges in use by coiled tubing service compa-
nies, but wall thickness measurements are not easily available.
Downbhole readouts require downhole sensors as well as a com-
munication link. This makes them more difficult to implement but
certainly not impossible (indeed, they have been implemented
in several CTD operations). Furthermore, downhole sensors will
increase the length and weight of the bottom hole assembly,
making the operation of the coiled tubing more difficult. The list
of parameters that could be monitored can be endless. Here, the
most desired parameters particularly in CTD operations are listed
(Note that all of these parameters are at bottom hole):
¢ vibrations: to ensure that the drill bit is still turning;
® gamma ray: for depth correlation;
* accelerometer/magnetometer: to ensure that the well trajec-
tory is maintained;
¢ pressure: to ensure that the bottom hole pressure is within
the limitations;
* temperature: to re-adjust the calculations for fluid circula-
tion.
Geologists and reservoir engineers may also add their own list
of parameters to be monitored.

Fig. 4. Typical data acquisition system consists of data
collection unit, displays, sensors, cables, computer and
software.

Puc. 4. Tunuunas CKP cocrour u3 ycrpoiictea cbopa
A3HHbIX, AUCnnees, faTYnKoB, Kabena, Komnsiotepa u N0
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MPOBJIEMbl UCIMOJIb3BOBAHUA W BO3MOXXHOCTK
NMPUMEHEHUA KONTIOBUHIOBOW YCTAHOBKW

NPU OHYUCTKE CKBAXKUHDI

OT NECHAHBbIX NMPOBOK

R.A. Gasumov,
0.S. Kondrenko,
A.A. Singurov
(SevKavNIPlgaz)

B nocnepHue roasl B HediTerazogobbisatolei 0Tpacau Hawnu
WHPpOKOe NpUMeHeHue KONTHOUHIOBblE arperartel C KONOHHOM
rubkux Tpyd (KIT).
PaspabotaHHble Ha ocHose ucnonb3osaHua KIT TexHonorum
MMeIOT CyUlecTBEHHbIe npeumywiecTsa [1] no cpagHeHuio ¢ Tpa-
AVLUMOHHBIMKA METOaMKU B CNEAYIOWMX acneKTax:
®  TexHWYEeCKWH — cokpalieHue spemenn eoinonHenns KPC, gos-
MOMHOCTb NpoBefeHuA pabot 6e3 npeaBapUTeNsHOMO MyLleHUs
CKBaXWH, @ TaKIKe BbINONHEHWE PA3NUYHbIX paﬁoT B CWUNbHO
MCKPUBNIEHHbLIX CKBAXWHAX, 4TO Npefonpefenser yeenuyeHue
NPOU3BOJMTENBHOCTH arperatoe B HECKONbKO pas;

®  3KOHOMMHYECKNI — BbICOKaA 3 dEeKTUBHOCTL 000pYROBAHUA,
peanusylouero AaHHy TEXHONOTUI0 CYCKONOLLEMHBIX One-
pauuit KONOHHbI TpY6;

® 3KONOTUYECKUW — YMEeHblleHME 3arpa3HeHHOCTH Henoc-
peACTBEHHO YCTbeBOI NNoWajKu, cokpaueHue 06bEMOB
NPUMEHAEMBIX TEXHONOTHUYECKUX H(HHE(OCTEE, CoXpaHeHwne
repMeTUYHOCTH YCTbA CKBAMMHBI, UCKNIOYEHWE NPUTOTOBNEHUS
HUOKOCTH ansa mylWeHna CKBaXuH;

® coumanbHbIM — ynyyleHue yCnoBuid Tpyaa bpuragel 3a cyer
NONHOTO UCKAIOYEHUA PaboT, BLINONHAEMBIX MO OTKPbITHIM He-
6om (cBUHYMBAHME-PA3BUHYMBAHWE Pe3bBOBLIX COBAMHEHUN
HKT, eribpoc Tpyb Ha mocTku U T.n.). Mpw 310M 06ecneynsaercs
NofIHOe MCKoYeHUe py4HOro Tpypa (Kpome paboT No MoH-
TaXy-A@MOHTaXy arperata) npu COKpaweHUn YUCNEHHOCTH
obcnyuBatowero nepcoxana.
Tem He MeHee npuMeHAeMble arperatbl He IULWeHbl HE0CTaTKOB.
OnbIT 3KCNAYaTaLMu KOATIOGUMHIOBbIX YCTAHOBOK NOKA3bIBAET, 4TO
He BCe CKBaMMHbI MOXHO OTPEMOHTUPOBAThL C UX NOMOULbIO.
MpumeHeHne rnbkoid TpyBBI ANA OUMCTKM CKBAXMUHbI OT NECYaHbIX
npo6oK UMeeT creayouIne orpaHuyeHun:
® ponyctumas rybuHa cnycka KI'T 3aBMCHT OT COOTHOWEHNS
ANWHBL U AUAMETPa, KOTOPbLIE, B CBOK O4Yepeas, Onpesensior
ee NponyCcKHYI0 CnocoBHOCTh;
AONYCTUMbIE NOfaYa U JABNEHNE 3aKAYKK;

®  BO3MOXHOCTb JOCTUXEHUA TMAPOMOHMTOPHOTO 3 dekTa ans
pa3mblBa necyaHoi NpobKu;

®  [0CTUMEHWe CKOPOCTH BOCXOAAILETO NOTOKA U PauanbHblid 3a30p
mexay KI'Tu HKT, kotopble o6ecneynBaioT yoBneTsoputentbHyo
0YMCTKY 32005 1 BBIHOC WaMa Ha AHEBHYIO NOBEPXHOCTb.

[nameTp KonoHHsl rubKUx Tpy6 ANS NPOMBIBKM NECYAHBIX NMPO-
60K onpefenfeTca AONYCTUMBIMU 33a30PaMu MEXY HapyXHON
NOBEPXHOCTbIO TPY6 1 CTBONA CKBAMMHBI, @ TaKKe HEOBX0AMMOCTLIO
AOCTUIHEHKMA 3a[JaHHOT0 TeMNa 3aKayKu TEXHONOrMYECKOH HWOKOCTKH
AN pa3pyleHns necyaHoi NpoBKuM 1 BBIHOCA MEXAHUYECKMX YacTLy
Ha NOBEPXHOCTb.

CootHoweHue anunbl u guametpa KIT onpegenser mybuHy ee
cnycka. 3to obycnoeneHo psaAaoM hakTopos, OCHOBHBIM U3 KOTOPbIX
ABNACTCA PACXOf TEXHONOTUYECKON MUAKOCTH, 0BecneynBaloumin
KayecTBEHHbII pa3mMbiB NecyaHoi npobKKM M OYMCTKY CTBONA
CKBaX{(MHbI, U NPOYHOCTHLIE MOKA3aTenn MaTepuana, U3 KoToporo
u3roTasnueaiot Tpybsl. B Tabnuue 1 npeacrasneHa 3aBUCUMMOCTb
AunameTpa KONoHHbI rubrux Tpy6, obecneynsaiowero 3aaaHHyo
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0.C. KongpeHko,
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Last years coiled tubing units are becoming wider and
wider spread in oil and gas industry.

Technologies that have been developed basing on flexible
tubing technology have significant advantages [1] over
conventional approaches in the following aspects:
¢ technical - reduced workover time, possibility te

conduct services without well killing, as well as work-
ing in highly deviated wells, that predetermines unit
efficiency increase in several times;

* economic - high equipment efficiency, that implements
this technology of tubing string tripping;

* environmental - the pollution reduction of immediate
wellhead site, reduction of applied technological fluid
volumes, sealing wellhead, elimination of killing fluid
preparation;

* social - improvement of crew working conditions 2
due to elimination of activities in the air (coupling and
uncoupling of threaded joints of tubing string, tubing
pulling out to access board and so on). This fully elimi-
nates the manual labor (except for rig-up and rig-down
services) against crew reduction.

Nevertheless the applied units have disadvantages. The
coiled tubing operation experience shows that not of all of
the wells could be serviced with this kind of units.

The use of coiled tubing has following restrictions:

* the allowed running in depth of coiled tubing depends
on length and 0.D. ratio, that in its turn define its
throughput capacity;

* allowable capacity and flow pressure;

* opportunity of jet flow effect for the sand plug re-
moval;

* the achievement of upcoming flow velocity and radial
clearance between tubing string and coiled tubing, that
provides satisfactory bottomhole zone cleaning ané
cutting carrying capacity to the surface.

The coiled tubing string 0.D. for sand plugs flushing
is defined by allowable clearances between tubing outer
surface and wellbore, as well as necessity of achievement
of given pumping rate of hydraulic fluid in order to remove
sand plug and carrying particles to the surface.

The ratio of length vs. coiled tubing 0.D. defines reack
depth. It is defined by a number of factors, the main is the
fluid flow, that provides efficient flushing of a sand plug ané
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Tabnuua 1/Table 1
06nacTb NPUMEHUMOCTH KONOHHBI TMBKUX TPy, 0becneynsaloleil OYUCTKY CTBONA CKBAKUHbI
The field of application of coiled tubing

AP, Fny6una cnycka KIT, m/CT string running depth,m

MPa T diameter, mm 1000 1500 2000 2500 3000
33 2 2 = i i

10 38 = - - L X
42 obecneynt/provides - - - =
33 ~ — = = s

15 38 obecneuut/provides - = % =
42 10 )e/the same  oBecneunt/provides - - -
33 ~ - - - -

20 38 obecneynt/provides obecneyut/provides - L -
42 T0 we/the same 1o we/thesame  obecneunt/provides obecneuut/provides =
33 - = - = 3

25 38 obecneunt/provides obecneunt/provides oecney uT/provides - =
42 10 we/the same T0 Me/the same T0 ¥e/the same obecneynt/provides obecneuunt/provides

MPONYCKHYIO CNOCOBHOCTL UAKOCTU NPH MAKCUMANTLHOM AABNEHUM
OT AnuHel Tpy6bI npu pacxoge Q=5 n/c [2].

W3 Tabanusl BUgHO, 4TO NpeanouTUTENLHO UCNONb30BaHKE KIT
AuaMeTpoM 38 1 42 MM, KOTOpble UMEIT Hanbosee WWPOKKUIA gua-
nasoH rybuH cnycka.

Ana 3pdexTuBHOro pa3mbisa necyaHoi npobku HeobxoanmMa
peannsauyua ruapoMOHUTOPHOTO MCTEYEHNS MUAKOCTYU U3 HAacafoK
MPOMBIBOYHOTO YCTPOICTBA. BMECTe C 3TM NpU NpoMbiBKE necya-
HO-ruapatHbix npobok ¢ ucnonsiosannem KIT gomkHa obecne-
UnMBaTbCA IPPEKTUBHAA OUUCTKA CKBAKMHbI OT WNAMA. [ns 3atoro
HEOoBX0AMMO, 4TOBbI TBEP/LIE YACTU LI BbiNN nepeseeHbl BO B3Be-
WeHHOoe COCTOAHME W CKOPOCTh BOCXOAALLErD MOTOKA MUAKOCTH
NpeBblliana ckopocTk ocaxaeHus Yactul [3]. Mpu ucnonszosaHum
KONTIOGMHIOBBIX YCTAHOBOK TEXHUYECKN BO3MOXKHO OCyL|EeCTBNEHNE
TONLKO NPAMOW UMpKynsuum. Hepoctatkamu npamoil npombiskiu
ABNAIOTCA CPABHUTENLHO Masnble CKOPOCTH BOCXOAAWEr0 NOTOKA
HUAKOCTM C NECKOM W HU3KaA BLIHOCHAA CNOCOBHOCTL NO Necky,
TaK KaK nnowaap ceYeHus KoNbLEBOro NPOCTPaHCTBA 3HAYUTENbHO
Gonblwe NoWAAM ceYeHUs NPOMBIBOYHBIX Tpy6, 0cobeHHo B cHBa-
HUHAX C 6onbWUM guameTpom IKCNAYATALUMOHHBIX KONOHH.

Mpy NpoMeIBKe necyambix NpoBOK HyMKHO NpeaycmMoTpeTh pacxop
MPOMbIBOYHON MAKOCTH, 06ecnednBaloLuii CKOPOCTb BOCXOAAlE-
0 NOTOKa XWAKOCTM C NECKOM, NPEeBbILAIoLYI0 CKOPOCTb NafeHus
4acTul NnacToBoro necka B cratMyeckux ycnosusx. Kpome toro,
NpoUecc BbIHOCA NNACTOBOro MeCKa 3HaYUTeNbHO 3aBUCUT OT
CTPYKTYPHOW BA3KOCTI NPUMEHAEMOI IUAKOCTH.

Ho ckopocTb Bocxogsuwero notoka Henb3s 6eCKOHEYHO NOBLI-
wark. Ecan npoananusnposars pesynbrarsl rMApPaBIMYecKoro pac-
HeTa npouecca yaaneHus necyansix npobok ¢ npumetetuem KIT,
TO MOXKHO YBUAETD, YTO C yBENUYEHUEM NPON3BOAUTENLHOCTH NPY
3aKa4nBaHNUM NPOMbIBOYHOM KUAKOCTM PE3KO NOBBILIAIOTCA NOTEpU
pasnenus B KI'T, a gasnenue Ha bawmake moxer YMEeHbLWWTLCA 00
TMAPOCTATUYECKOTO, YTO NPUBEAET K CHIKEHMIO 3 heKTUBHOCTH
Pa3MblBa necyaHoi npobku. B rabnuue 2 npuseseHa 3asucuMocTb
MEMAY pasnuyHeiMu cooTHoWeHMAMK auametpos KIT-HKT u cko-

Tabnuua 2/Table 2
Obecneyenue BuiHoCa Wnama Ha aHeBHyI0 nosepxHoctb/The cuttin

Auamerp KIT, mm /CT 0.D. 33

[Ninamerp HKT, mm/Tubing string 0.D. 73 89 114
KOPOCTb BOCXOAALLEro NOTOK, M/ 61 . 03536

Upward flow velocity, mfs " 1,1611 07209 0,3536

MunumansHas Heobxoguman CKOpoCTb AnAa

BUROCH LiAAMS, N/c 04943 04396 03939

Minimal velocity necessary for cuttings
carryover, m/s

0O6ecneuenue suiHoca/Provides carryover + + -
Npumeyanume: Q=3 n/c;

+— obecneyusaercs BeIHOC:

- — He obecneynsaerca BbIHOC

wellbore cleaning and mechanical properties of coiled tubing
mate-rial. Table 1 gives the dependency of tubing string 0.D.
that has a defined through-out capacity at a maximum pres-
sure vs. tubing length at a flow rate of Q=5 /s [2].

From the table we could see that preferable use is the 38
and 42 mm 0.D.’s of CT string and, that has wider running
depth range.

In order to efficiently flush sand plug it is necessary to
provide jet flow from the nozzles. Along with this the use
of coiled tubing string should provide efficient wellbore
cleaning. For this purpose it is necessary that solid particles
be in suspension state, and the velocity of upcoming flow
exceeds the settling speed [3].

While using coiled tubing units it is possible to realize
only direct circulation. The disadvantages of direct circula-
tion are comparably low speed of upcoming fluid flow with
sand and low sand carrying capacity, as the sectional area
of annular space is significantly larger than sectional area
of washpipes, especially in well with big diameter produc-
tion strings.

While flushing sand plugs it is necessary to provide flow
consumption, that provides upcoming flow velocity with
sand, that exceeds sand settling speed in static conditions.
Besides, the carryover of sand depends to a great extend
from structural fluid viscosity.

But it is impossible to increase the velocity of upcoming
flow all the time. Analyzing results of hydraulic calcula-
tions of sand plug removal with coiled tubing, it is pos-
sible to notice that increasing flow rate at a pumping of
flush fluid the pressure loss inside the timing drastically
increase, that leads to efficiency declining of sand plug
flushing. Table 2 shows dependency of different ratios of
tubing 0.D.’s and velocity of upcoming flow (upstream,
upward flow) that provides cuttings carryover to the
surface [4].

g carryover to the surface (daylight)

38 42
73 89 114 73 89 114
13167 07781 03668 1538 08503 03821
0,5606 0,4744 0,4087 0,6548 0,5185 0,4257
+ Y - + + -
Note: Q=3 n/c;

+— provides carryover;
- — does not provide carryover
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Tabnuua 3/Table 3
MNotepu pasnenus 8 KI'T B 3aBUCMMOCTH OT ee AUMAMETPA U NOAAHM arperara
Pressure loss inside coiled tubing depending on 0.D. and pump

nﬁaﬁsﬁﬁgﬁﬁhbm‘ n/c Nepenap aasnenns, MMa, npu anamerpe KIT/Pressure differential, mPa, coiled tubing 0.D.
Capacity, /s 33 Mm/mm 38 mM/mm MM/mm
SesalG s 14,6 69 38

2,82 21,4 10,03
3,96 SR 1874
60,96 28,27

=10 Ma, N=0,027 Nec)..

POCTbI0 BOCXOAAILETO NOTOKA NONMMEPHOTO PacTeopa, obecneyu-
BaIOWEro BLIHOC WNAMA Ha AHEBHYIO NOBEPXHOCTb [4].

B tabnuue 3 npuBeaeHa 3aBUCUMOCTb TMAPOANHAMUYECKUX
noTepb AABNEHUA OT MPOM3BOATENLHOCTU HACOCA.

[MapaBnuYecKue CONPOTUBAEHUA BO3PACTAIOT NPU YBEANHEHUN
pacxopa TEXHONOTMYECKOM JKMAKOCTH, NO3TOMY NPU NPOKA4MBaHUM
ee yepes KI'T manoro guameTpa, MakCMManbHO BO3MOMHbIN pacxon
cocrasnset 5 n/c.

MOXHO Cienath BbIBOA, YTO 1A OYMCTKU CTBONA CKBANKMHBI NyHUIE
BCEro MOAXOAAT NPOMBIBOYHbIE XUKOCTU C BEICOKUM OTHOLWEHUEM
npeaenbHOro AMHaMUYECKOrO HANPAKEHUA CABUra K NNacTM4ecKoi
BS3KOCTH, TEM CaMbIM Mbl CMOXKEM CHU3UTb noTepu Aasnexus B KIT.

Hanpumep, npumMeHeHne 3MyNLCHOHHOTO PacTBOPa PEKOMEHAY~
eTCA B YCNOBMAX HOPMANbHBIX NNACTOBbIX AABNEHUMA, KOTAA CTBON
CKBAXMWHbI CNOXEH NOPOAAMU C NOBLIWEHHOW CKIOHHOCTBIO K
noTepe ycToiyuBocTy [5].

B ycnosusx AHM[ Hauny4wue pesynsTartsl N0 NPOMBIBKE Nec4a-
Hbix NPOBOK AOCTUFAIOTCA C UCNONb30BAHUEM MEHHbIX CUCTEM.

WNcnonb3oBaHue NeHHbIX CUCTEM B Ka4YecTBe MPOMbIBOYHOIO
areHTa Nno3BonAeT:

e BbICTPO M3MEHAT 3ab0iHOE AaBneHNe NyTem perynipoBanlia
MAOTHOCTK MNeHbI;

e OBLICUTL MEXAHUYECKYIO CKOPOCTb MPOMBIBKM NPOGKY;

e CHW3WUTL pacxofbl xuakocTu Ha 20-30 % BCNEACTBUE BbICOKON
yAePHK1BalOLLei CnOCOBHOCTY NeHbl;

e MUHWUMaNbLHO BO3AEICTBOBATH Ha MPOAYKTUBHBIA NAACT.

Mpu npokaynsanuy newsl yepes KI'T sozHukaot Bonbluve ruj-
paBniyeckue noTepu, He NO3BONAIOLINE AOCTUTHYTb TMAPOMOHU-
TopHOro addeKTa, AOCTaTOYHOrO ANA Pa3MbiBa necyaHoil npobKu.
Mo3ToMy HEOOXOAUMO NPUMEHEHUME MeXaHNYeCcKux YCTPOWCTB,
cnocobHbIX paspywars Npobku, 0cobeHHO cueMeHTUpoBaHHbIe
NecyaHo-MUHUCTbIE, B UMNYNLCHOM pexumMe nofayu paboyero
MPOMBIBOYHOrO areHTa. A 1A YCIOBUA, HE N03BONAIOLIMX BBIHOCHTL
WAAM Ha NOBEPXHOCTh, HeobxoauMa pa3paboTka TeXHONOrUH U
TeXHUYECKNX CPEACTB ANA reHepaumun neH Ha 3aboe.

/1 DA DA
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; CYET NPOM3BOANTCA ANIA CKBANKWHbI MyOMHO# 1000 M, B KavecTse paboyero areHTa ucno.

lation is performed for a well of 1000 m, as a working agent is use a polymeric solution (j

ﬂﬁvﬂ-@ﬁ?? pes).

Table 3 shows dependency of hydrodynamic pressure loss
on pump capacity
Hydraulic friction increases as hydraulic fluid flow
rate increases, so while pumping the fluid through coiled
tubing of small diameter, the maximum fluid consump-
tion is 5 1/s.
It is possible to make a conclusion that in order to clean
wellbore it is better to use flushing fluids with high ratio
of maximum dynamic stress to plastic viscosity, so that it
would be possible to reduce pressure losses inside coiled
tubing.
For example application of emulsive solution it is recom-
mended under conditions of normal formation pressure,
when a wellbore is being composed with rocks with ten-
dency for stability loss [5].
Under conditions of abnormal low pressure the best re-
sults regarding sand plug flushing are achieved with foam
systems.
The use of foam systems as a flushing agent allows to:
¢ change bottomhole pressure in a quick way by means of
foam density adjustment;

e increase mechanical velocity of plug flushing;
reduce fluid losses by 20-30 % by means of high holding
capacity of foam;

e minimize effect on reservoir.

While flushing foam through coiled tubing there arise
high hydraulic losses, preventing achievement of jet effect,
that would be enough to flush the sand plug. That is why
it is necessary to use mechanical means, that are capable
of plug removal, especially cemented sandy-argillaceous
plugs, in a pulse mode of pumping working flushing agent.
And for conditions that prevent cuttings from being carried
to the surface, it is necessary to develop technology and
technical mans for foam producing on a bottomhole.

1. Molchanov A.G. Unit Scorpion for coiled tubing down-
hole services / All-russian conference for coiled tubing
technologies. Moscow, 25 of March 1998. — M. Mintopenergo,
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4. Range of oilfield tubing: Under Saroyan A.E. - M. Nedra,
1987. — 488 p.

5. Ryabokon S.A. Hydraulic fluids for well servicing and
completion/Equipment and technology of servicing and well
completion under ALFP. - Krasnodar: NPO Burenije, 2002.
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BUHTOBbIE TEPOTOPHbLIE MALLUUHDI
HA CNYXXKBE KONTIOBMHIOBOW TEXHO10M K

D.F. Baldenko,

Doctor of Technical Science, Chief
designer of screw hydromachines,
Burovaya Technica

BMHTOBbIE repoTOPHbIE FMApaBAMYECKME MaWMUHbI NONYYUIn
AocTatoyHo 6onblloe npuMeHeHne B HedTAHO U ra3oBoil npo-
MbIWAEHHOCTW. B nocnegHee Bpems, C pa3BuUTUEM TEXHONOTUA
KOATIOOMHrOBOro BypeHns, MHTEPEC K BUHTOBbLIM 3a00MHbIM [BU-
ratensm (B3[]) 3HaunTenbHO BO3POC B CBA3M C NEPCNEKTUBHBIMU
3HepreTu4ecKumm u FaﬁapHTHbIMP‘I XapaKTepucTukKamu.

BUHTOBbIE ABUTATEJTA

Muonepamu paspaboTku B3]l asnsetcs Bececoiozublit HUW 6ypo-
BOIt TexHUKM W ero Mepmckuit punuan (8 HacToswee spema HIMO
«BypoBas TexHuka» u «BHUNBT-BypoBoit HHCTPYMEHT»), KOTOPbIE
B 60-70-e rofbl NPOLWNOro BEKa nepesiMU B MApe pa3paboTany
MHOT03ax0fjHble BUHTOBbIE 3aB0iHbIe ABUraTenu.

B HacToAllee BpeMa oTe4ecTBeHHbIe 3aB0fibl, B OCHOBHOM 3dB0O-
abl 000 «BHUWMBT-BypoBoit MHCTPYMEHT®, BbINyCKalOT OKos0 60
TMnopa3smepos B3[] guametpom ot 48 mm fo 240 mm [1, 2].

Bapbupys reoMeTpuyecKkumMu pasmepamu paboyux opraHos, ¥
Npex e BCEro 3ax0f{HOCTLI0 POTOPa U CTaTopa (KUHEMAaTUYECKUM
OTHOWEHWEM), KOHCTPYKTOpHI cripoekTuposany B3/l B wupokom
AnanasoHe yactoT spauienus (ot 50 o 300 06/MUH) € KpYTAUMUM
MOMEHTOM, NPEeBsbIAoWMUM MOMEHT Typbobypos aHanornyHoro
avameTpa B 3—4 pasa.

YYuTLIBAA CErOAHAWHMUIA YPOBEHL OTEYECTBEHHbBIX KONTIOBUH-
rOBbIX TEXHONOTWIA, MOXHO PeKOMeHZ0BaTh AnA paboTel C KONTIO-
6GuHrom cnegyoume B3[;:

e ans BypeHus — psurateny guamerpom 106, 120, 127 mm;
® /1A KanWTaNnbHOMO PEMOHTA CKBAMMUH — ABUraTENN AHAMETPOM
48, 75, 85, 95 MM.

BonbumHcTBO yKa3aHHbix B3[] ocHalieHsl perynupyembiM KpUBbIM
nepeBoHMKOM, YTO NO3BONAET UCNO/b30BaTL ITU MALIUHbBI TAKIKEe U
B FOPU30HTANbHOM BYPEHUU HOBLIX M AONONHUTENbHbIX CKBAMKMH.

[lo cux nop otedectseHHble B3[l UCnonb3yioTCA B KONTIOOUH-
rOBbIX TEXHONOMUAX B HE3HAYUTeNbHbIX 06bemax, X0TA NMeeTCs
MONOMMUTENLHBIA ONBIT UX NpUMeHeHus [3].

YacTuyHo 370 06bACHAETCA HEAOCTATOYHO M 0becneyeHHocTbio B3]
TeXHONOTMYECKUMIW NPUHAANEMHOCTAMIA — aKceccyapamu: Harpysa-
TeNsiMK1, OPUEHTATOPaMK, KOMNOHOBKaMKU HU3a BYPUNbHON KONOHHbI
u 7.n. B nocnepHee spema HMO «byposas TexHUKa» BOCNONHAET
yKa3aHHbIi npoben 1 paspabaTbiBaet HEOOX0UMYIO TEXHUKY.

B uactHocw, B HIMO paspabotanu Teneckonuyeckuit ruapasindeckmii
Harpyarens, NpUMeHeHue Kotoporo obecneyusaeT paBHOMEPHYIO
nogavy fonota M yMeHbluaeT AuHaMuYeckne Harpyskm Ha 3NemMeHTol
B3/l 1 TENeMETPUYECKOI CUCTEMBI, 4TO 0COBEHHO aKTyanbHO Ans cTa-
OUNKU3aLNM PEXMMOB KONTIOBUHIOBOFO BypeHus.

KOMIMOHOBKA HU3A
BYPUJIbHOW KOJIOHHbI (KHBEK)
ONA rOPU30OHTANBHOIO BYPEHUA
Hosoe npumeHerne B3[] moryT nonyunts B ynpasnaembix KHEK
ona Haﬁopa KPUBUW3HbI 1 NPOBOAKW TOPU30OHTANbHbBIX CHBaMWH.
OpuruHansHo pelweHa 3aboiHas KOMMNOHOBKA KOHCTPYKLMK
BHWWBT, sknioyawowas aga nocnenoBaresHo pacnonoXeHHbx
B3[ (puc. 1.). HuxHuit gBuratens-oTKAOHUTENb 1 NpegHasHadeH
ANA NPUBOAA NOPOAOPA3PYWAIOLET0 UHCTPYMEHTa, @ BepxHuit [0~
NOAHUTENBHBIA 2 (KOHCTPYKTUBHO BbINONHEHHbIA C BpallaloLmumes
KOpMYCOM) — ANA BPaleHUs Kopnyca ABUratens-oTKNoHuTens npu
GypeHuu yd4acTka ctabuansaumu cTeona ckeamuHbl. Mexay asu-

I.®. BanpeHko,

A.T.H., TNaBHbIA KOHCTPYKTOPR
BUHTOBLIX MMAPOMALINH
HRO «Byposaa TexHuka»

SCREW GERO-ROTOR MACHINES
ARE ON SERVICE OF COILED TUBING TECHNOLOGY

Screw gero-rotor hydroma-
chines are getting wider spread
in oil and gas industry. Today,
with development of coiled
drilling technologies, the in-
terest towards crew downhole
motors significantly grew up
due to energy prospectives and
dimensions.

SCREW MOTORS - .

The pioneers of screw motor development is All-Union
Research Institute of Drilling Eqipment and its Perm branch
(toady Burovaya Technica and VNIIBT-Burovoy Instru-
ment), that in 60-70-ies of last century were the first who
developed multiple-thread screw downhole motors. Today,
domestic factories, mainly VNIIBT — Burovoy Instrument
manufactured about 60 standard sizes of downhole motors
from 48 mm up to 240 mm [1, 2].

Varying geometry tuhing properties of driven elements, and
first of all number of starts of rotor and stator (cinematic ra-
tion), engineers have designed dowhole motor in a relatively
wide rotating range (from 50 to 300 rpm) with torque exceed-
ing turbodrill torque of a similar 0.D. in 3—4 times.

Considering the present level of domestic coiled tubing
technologies, it possible to recommend following dowhnhole
motors for coiled tubing services:

e fordrilling — motors with 0.D. 106, 120 and 127 mm;
¢ for well overhaul — motors with 0.D. 48, 75, 85, 95 mm.

The majority of mentioned downhole mators are equipped
with adjustable bend sub that allows using these machines
in drilling of vertical wells as well as in horizontal drilling
of new and additional wells.

Until now domestic downhole motors have been used in
coiled tubing technologies to insignificant extent, though
there is positive experience of their application [3].

Partially it is explained with insignificant supply of screw
dowhole motors with technological accessories: loaders, ori-
enters, BHA and so on. Recently Burovaya Technica bridges
the gap and develops the necessary equipment.

In particular, they developed a telescopic hydraulic loader,
that provides for uniform drilling bit feed and reduces dy-
namic loads on dowhole motor parts and telemetry system,
that is particularly important for the stabilization of CT
drilling process.

BHA FOR HORIZONTAL DRILLING

The new application of downhole motor could be imple-
mented in steerable BHA for drift angle buildup and hori-
zontal hole making.

VNIIBT proposes the original design of bottom hole as-
sembly, that comprises two sequentially located dowhole
motors. (fig.1).

The lower deflector-motor 1 designed in order to drive
rock-destroying tools, and upper additional 2 (with rotating
body) — in order to rotate body of deflector-motor while
drilling stabilization well section.
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Puc. 1. KomnoHoBKa HM3a BYPUNLHOI KONOHHbI
Fig. 1. Bottomhole assembley
FaTensMu MOHTMPYETCA rMApaBNMYecKuii pacnpenenuTent noToka
HUAKOCTH 3 (NOANPYXMHEHHbIN NOPLIEHB), KOTOPbI NPUBOANTCA B
AEACTBME C NOBEPXHOCTH NyTeM yBennyeHus Ha 20~ 25 % pacxoaa
NPOMbIBOYHOM XMUAKOCTU OTHOCUTENBHO HOMUHANBHOTO.
lTpenmyLIecTBO KOMNOHOBKIM COCTOMT B NOBbILIEHUIA HAREKHOCTH
BBUAY CHUXEHUA HArpy3K1 Ha TpYBY U yCTpaHeHUs NoTeHUManbHoM
BO3MOXHOCTW NONOMKM TPYD nNpu BypeHnn CKBaMUH CNOKHOIO
npoduns.

OAHOBUHTOBLIE HACOCHI
3a nocnegHne fecATMNETME 3aMETHYIO PONb B HETAHOM NpPo-
MbILWNEHHOCTH UTPaIoT 0AHOBUHTOBbIE Hacockl (OBH), umeHyemble B
3apybexHoit nuTeparype kak Hacocsl MyaHo unu Progressive Cavity
Pumps. [1pocToTa KOHCTPYKUMU U YHUKaNbHEIE SHEPreTHYECKME U
3KCnnyataunoHHsle xapaktepuctuku OBH nossonsiot addektueHo
HCMO/b30BaTh UX B Pa3NNYHLIX TEXHONOTMYECKUX NPOLeCcax.
Hosele 3KCnyaTaunonHsie Bo3moxHocT OBH oTkpsinuce npu uc-
M0/1b30BaHUM MHOTO3aXOAHbIX BUHTOBIX r@POTOPHbIX PaBounx OpraHos
(PO), nepsoHayansHo (B 70-80-€ rofibl) NPUMEHABLUMXCA TONBKO B
kayectee PO 3a60iiHbIx ruppopBurarenein Ang GypeHus CKBammH.
B 90-e ropbl MHorosaxoaHble OBH Hauanu paspabarsiBarh
HMNO «byposas TexHnka» — BHUUBT u PTY wedtut u rasa
um. U.M. Ty6kuna [5].
MHorosaxogHbie 0BH umeiot paa npeumyuiects:
® yBenuyeHHblil pabounit 06beM, YTo NO3BONAET NOBLICUTH
nofa4y Q npu oAMHaKOBOI YacToTe BPAWEHUA U HAPYKHOM
AnameTpe Hacoca;

® yMeHbleHHbI 0ceBoM rabaput (8o 1-1,5 M) npu 0ANHAKOBLIX
AaBNEHUAX;

® KpaTHoe yBeNUYeHWe KOHTAKTHLIX NMHNWIA, pasfenaiollee 06-
NaCTU BLICOKOTO U HU3KOTO faBaeHUs.

CpaBHerne xapaKTepUCTUK HAaCOCOB C MHOTO3aXOAHBIMU U TPa-
AnumnoHHbIMKM PO Npu 0AMHAKOBOM KOHTYPHOM AWaMeTpe, Hatre B
nape, Y4Cne WaroB M YacToTe BPaLiEHWUA NOKA3ano CyLeCTBEHHbIe
npeumyllecTsa MHorozaxoaHbix O0BH no nogaye u pasnenuio.

OBJIACTU NMPUMEHEHNA
OOHOBUHTOBbLIX HACOCOB

0aHOBUHTOBLIE HACOCHI ABNAIOTCA NPAKTUYECKU EAMHCTBEHHBIM
THNOM DOTOPHBIX HACOCOB, CNOCOGHBIM NepeKayYuBaTh KMMAKOCTH
WHPOKOro AnManasoHa PU3NKO-XUMUYECKMX CBOCTB, B TOM YKC/e
8A3KME, COAepKallue ra3, MexaHuyecKue npuMecH u He obnaga-
$uMe cMasbiBalowummu cnocobHoCTAMU. ITO AOCTUraLTCA CaMUM
NPHHUATIOM ABHCTBUA U KOHCTPYKUMeil PO (Hanuunem snacTuyHoil
0bxnagkn cTatopa u u3HococToiikoro potopa). [ns OBH Takxe
XapaKTepHa paBHOMEPHOCTb NOAAYM, BO3MOKHOCTb M3IMEHEHUs
HanpasieHua NoToKa nyTeM peBepCUPOBaHUs NPUBOAHOTO Bana,
BbICOKAsA BCAChiBalOWan cnocobHOCTb, OTHOCUTENBHO BbICOKMI
Knp [4].

YasaHHble ocobenHocTu npegonpepenunn mecto OBH 8 napxe
HACOCHOM TEXHUKM. B He(hTAHOI NPOMBbILLNEHHOCTY OHM NPUMEHAIOTCH
B KayecTse:
® CKBaXMHHbIX HACOCOB C NOTPYIKHBIM 3NEKTPONPUBOAOM;

There is a hydraulic flow distributor located between motors
2 (spring loaded piston), that is actuated from surface by means
of 20-25 % flow rate increase comparing to rated flow.

The advantage of the assembly features reliability due to
reduction of tubing and avoidable feature of tubing break-
down while drilling well of a complicated profile.

SINGLE SCREW PUMPS

During the last decade the significant role in oilfield
industry has been performed by single screw pumps, called
in foreign sources as Muano pumps or Progressive Cavity
Pumps. The design simplicity and unique energy features
allow using them in different technological processes.

New features of single screw pumps were discovered while
using multiple screw gero-rotor executive devices, initially
(in 70-80-ies) using as executive devices dowholes hydrau-
lic motors for well drilling.

In 90-es multiple single screw pumps were developed
by “Burovaya Technica” — VNIIBT and Gubkin Oil & Gas
university [5].

Multiple single screw pumps have a lot of advantages:

* increased working displacement, that allows to increase
Q feeding at same rpm and pump 0.D.;

* reduced axial external dimensiony (to 1-1.5 mm) at
same pressures;

* divisible increase of contact lines, dividing areas of high
and low pressures.

Comparison of pump properties with multiple and conventional
executive devices at a similar outline diameter, together stand-
off, number of steps and rpm showed significant advantages of
multiple screw pumps according to feeding and pressure.

SINGLE SCREW PUMPS APPLICATION FIELD
Single screw pumps are nearly the single type of rotary
pumps, that are capable of pumping fluid of a wide range of
physicochemical properties, as well as viscous, gas-containing,
mechanical impurities without lubricating properties. This is
achieved with mode of functioning and design of rotary pump
(with presence of elastic facing of stator and wearproof rotor).
A feeding uniformity is typical for single screw pumps, the
possibility to change flow direction with power shaft revers-
ing, high suction capacity, relatively high efficiency [4].
The mentioned features have predetermined the role of
single screw pumps in pumping equipment fleet. It is being
used in oilfield industry as
* dowhole pumps with submersible electric drive;
* dowhole sucker-rod pump;
* surface and submersible pumps for formation pressure
maintenance;
® multiphase surface pumps.
However, despite evident operational advantages, single
screw pumps are not used in drilling equipment, though they
have evident technical premises.
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CKBaMMHHbIX WTAHTOBbIX HACOCOB;
Ha3eMHbIX U NOTPYXHbIX HACOCOB ANA noa-
[AepXaHWua NNacToBoro faBaeHus;

®  MynbTMda3HbIX HA3EMHbIX HACOCOB.

0pHaKo, HECMOTPS Ha 04YeBUAHbIE 3KCnaya-

TAaUMOHHLIE JOCTONHCTBA, B OYpOBOI TexHuKe

0BH He npUMeHAKTCA, XOTA /1A 3TOr0 UMEtoTCA

0YeBWAHbIE TEXHUYECKWEe NPeanoChinkK.

CoBpemeHHas TEXHONOTUA U3TOTOBNEHWUA 3TUX
HacoCOB NO3BONAET NPOM3BOANTL paboyue napbl
ANMHOI 35 M, auametpom 240 mm 1 Gonee. Kpo-
Me TOro, paj 3apybexHsix GupMm ocBoUaK Npo-
M3BOACTBO CTATOPOB C paBHOMEDHOﬁ TON ULHHOﬁ
3N1aCTUYHOTO CNOA, YTO NO3BONAET CYLECTBEHHO
NOBLICHTH HAarpy304Hylo CnocobHOCTL Hacoca U
pecypc ero pabotel.

Mo CpaBHEHWIO C MOPLWHEBBIMU W NAYHKEPHLIMW HacoCaMK
OBH uMeloT BbIrogHbIe Macco-rabapuTHble nokasarenu (3a cyer
WCKNHOYEHWUA KPUBOWMKWNHO-WATYHHOTO MexaHW3ma, KnanaHos "
KOMNEHCATOPOB), @ TakKe PaclIMPeHHyio 06nacTb NpUMEHeHuA
no CBOWCTBAM nNepekaynBaembix Cpea.

Ncxons 13 CeroaHALHEero YpoBHA TEXHUKM, MOXHO cyuTaTh, 4o OBH
MOryT 6bITb UCNONB30BaHLI B DYPOBOI TEXHONOMMK B KauecTse:
®  6ypoBbiX HACOCOB ANA MOGUNbHLIX BYPOBLIX YCTAHOBOK, B TOM

YWUCNE OCHAWEHHBIX TMBKUMI HenpepbIBHbIMU TPybamu;
WNAMOBbLIX HACOCOB B LLUPKYNALMOHHON CUCTEME;

® pe3epeyapHbiX HACOCOB B JKONOTMYECKUX NpoeKTax.

B kayecTee 6330801 KOMNOHOBKYW Ans GYPOBbIX HACOCOB MOXET
6bITh MCNOAB30BAHA KNACCUYECKAR CxemMa ropPU30HTaNBHOTO Hacoca
obuero HazHayeHua («lusruapoma», «BHUMBT-byposoit uHc-
TpyMeHT», Netzsch u ap.), ycnewHo 3apekomeHzoBaswas cebs 8
pa3NNyYHbIX OTPACAAX NPOMbIWIEHHOCTH (pUC. 2).

Kak BMAHO U3 pUCYHKa, HACOC M NPUBOJHOM 3NEKTPOABUTaTENb
pacnonaraioTca Ha obuweit pame. CoBCTBEHHO HACOC COCTOMT U3
WNWHAENA, BKAKYAKOWEro NPUBOAHON Ban € NOAWMMHUKAMU W
YNNOTHEHWEM, BCACHIBAIOWEr0 U HArHeTaTe/bHOro nNarpybkoe.
Kpennenue ctatopa 1 narpy6KoB MOXET NPON3BOAUTLCA C NOMO-
b0 CTAMXEK UK pe3bb. [InA coepuHeHus potopa M NPUBOAHOTO
Bana MOMET NPUMEHATLCA ABYXWAPHUPHOE COBAUHEHUE UMK
rubkuit Ban (TopcuoH). B kauectse npusofa moxeT BbiTe UC-
Nonb30BaH 3NeKTpoABMraTent U1 Kopobka ot6opa MOWHOCTH
[ABUraTeNs aBTOMAaLWMNHbI.

[ins 6ypoBoro Hacoca ¢ nofayei NPoMbIBOYHOM XUAKOCTH 3-10n/c
1 nasnexunem 20 MNa gnuHa Hacoca C NPUBOIOM COCTaBUT NPUMEPHO
5 M. HapyxHblit guametp kopnyca Hacoca — 180-200 mm.

Takum o6pasom, OBH moryT HaWTH npumeHeHUe B MOBUNbHBIX
BypOBbIX YCTAHOBKAX, @ TakKe B KONTIOMHIOBbLIX TEXHONOTUAX
Npu BLINOAHEHUU PABOT N0 NOBbILIEHUIO HedTEOTAAYM NNACTOB U
Apyrux onepaumax.

1. banpexko [1.0., bangerko ®.[., MHoeBbix A.H. BuntoBbie
3aboiHble geurarenn. — M.: Heppa, 1999.

2. Koporaes 10.A., Lienkos A.B., Kouxes A.M. u ap. MHoro3axog-
Hble BUHTOBbIE 3a00iiHble ABUraTeny AN 6ypeHna u kanuTanbHoro
pemMoHTa cKkBaUH. — M.: BHUWO3HT, 2002.

3. Axmetos A.A., bangenko [.9., Xagues [1.H. BuntoBbie gBu-
rarenu: HOBble BO3MOMHOCTU KanUTanbHOrO PeMOHTa CKBAaXMUH.
bypenue & HedTb. 2002. — N29.

4. banpenko [.®., Bupman M.I., Kanuwesckuii B.J1. u gp. Bux-
ToBble Hacockl. M., MawuHocTpoeHue, 1982.

5. banpenko [.9., banpenko ©.[l., Bnacos A.B., Xabeuxas B.A.,
0HOBWHTOBbIE HACOCHI B HE(hTENPOMBICNOBON TexHuKe. //BypeHue
u HetTb. — 2004, mait. — C. 12-15.

6. Katanorv komnawwii «/lnerugpomaw», «BHUNBT-byposoi
uHcTpyment, Netzsch, Kachele.

Puc. 2. THNWYHAA KOHCTPYKLKUA ropusoHTansHoro OBH
Fig. 2. Typical construction of horizontal single screw pump

The state-of-the-art technology of this type of pumps manu-
facturing allows manufacturing of working couples, with length
3-5 m and diameter of 240 mm and higher. Besides, a number of
foreign companies have mastered the manufacturing of stators
with uniform thickness of elastic coating that allows significantly
increasing the output capability of pump and its lifetime.

Comparing to piston and plunger pumps the single screw
pumps have advantageous dimensions (no crank mechanism,
valves and jacks), and also increased field of application
according to properties of pumping media.

Based on today's state of the art, it is possible to consider that
single screw pumps could be used in drilling equipment as:

* drill pumps for mobile drilling units, as well as for units
equipped with coiled tubing;

e mud pump in circulation system;

e reservoir pumps in ecological projects.

As a basic layout for mud pumps could be used classical layout
of general purpose horizontal pumps (Livgidromash, VNIIBT
-Burovoy Insrument, Netzsch and others), that successfully
proved itself in different industry branches (fig. 2).

As we can see from the figure, the pump and drive motor are
located on mutual frame. The pump itself consists from spindle,
that comprises power shaft with bearings and sealing, sucker
and discharge outlets. The anchoring of stator and unions could
be effected with a help of buckles and carving. a double-hinged
union or torsion bar could join rotor and power shaft.

An electric motor of power takeoff gearbox of a truck could
be used as a drive.

For drill pump with supply of circulating fluid of 3-10 /s and
pressure of 20 mPa, the length of a pump with drive is about
5 meters. The outer housing diameter is 180-200 mm.

So, the screw gero-rotor pumps could be employed in
mobile drilling devices, as well as in coiled tubing units in
stimulation of layers and other activities.

1. Baldenko D.F. Baldenko F.D., Gnoevikh A.N. Screw
downhole motors — M.: Nedra, 1999.

2. Korotaev Y.A. Zepkov A.V. Kochnev A.M. and others.
Multiple screw dowhole motors for well drilling and overhaul
operations — M.: VNIIOENG, 2002.

3. Akhmetov A.A. Baldenko D.F., Khadiev D.N. Screw mo-
tors: new opportunities for well overhauls//Drilling and oil.
— 2002. — No. 9.

4, Baldenko D.F, Bidman M.G., Kalishebvski V.L. and others.
Screw pumps. — M.: Mashinostroenie, 1982.

5. Baldenko D.F., Baldenko F.D., Vlasov A.V., Khabetska-
ja V.A. Single screw pumps in oilfield equipment // Drilling
and oil. — 2004, May — p. 12-15.

6. Companies catalogues Livgidromash, VNIIBT-Burovoy
Instrument, Netzsch, Kachele.
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OCBOEHMUE CKBAXXUH

BOJ1bLLOIro AUAMETPA
HA CEBEPO-CTABPOTOJI5CKOM MXI
C MCMNOSIb30BAHVEM
KONTIOBUHIOBOM YCTAHOBKM M10

A. A. Basov, chief engineer of Administration
for drilling and servicing of Kavkaztransgaz,
V. S. Nogotkov, chief geologist of
Administration for drilling and servicing of
Kavkaz-transgaz

CerofiHs KONTIOGMHTOBbIE TEXHONOTUM ABNAIOTCA OAHWUM
3 OCHOBHBIX PE3epBOB ANA NOBLIWEHNA 3 HeKTUBHOCTH
W peHTabenbHOCTH PEMOHTHbIX pabot. MectopoxaeHus,
skcnnyatupyembie 000 «Kaska3rpaHcras», B OCHOBHOM Haxo0-
AATCA Ha 3aBepuialouleid CTanuu sKcnayarauun u TaK Ke, KaK
Cesepo-CraspononbcKoe MX[, xapakTepu3yloTcA aHoManbHo
HU3KUMM MNacToBbIMK AaBneHnamu (AH NA). B atux ycnosuax
BO3MOMKHOCTb OCYUECTBNATb PEMOHT CKBAXWUH 6e3 myweHus
W OCBavBaTh CKBAMMWHbLI NPU NOMOLIU KI'T (konoHHbI TUOKNX
Tpy6) menaet KONTIOOUHTOBbIE TEeXHONOrMU MAKCUManbHO
gocTpe6oBaHHbIMA.

PazsuTue M paclupeHue cnexTpa KONTIOBUHTOBbIX TEX-
HONOrKi OCHOBLIBAETCA Ha NOBLILEHUU 3hheKTUBHOCTH
PEMOHTA CKBAXMH 3@ CYeT AABYX OCHOBHbIX (haKTopoB:

e CcoxpaHeHuA KONIEKTOPCKUX CBOWCTB NPOAYKTUBHOTO
nnacTa, 4To ABNAETCA CNeACTBUEM BO3MOXKHOCTH ynob-
Ho W 6e30nacHo NpoBoAUTb paboTbl B CKBAXUHE NOA
[aBneHuem;

e CoKpalleHue BCeX BUA0B 3arTpart.

Kpome Toro, npumMeHeHue KONTIOOUHTOBOM TEXHUKU AaeT
OLLYTUMBIA COUMANbHbIA 1 NPUPOAOOXPAHHBIN adexT.

CnepyeT NpU3HaTh, 4TO TEXHONOrMM peMOHTA CKBAMMWH
¢ wcnonbsosakuem KIT He ABAAIOTCA YHABEPCANbHBIMM ]
NONHOCTBIO HE 3aMEHAIOT CYWeECTBYOWMX TPAANLUMOHHBIX
rextonornit. Hanuune B 000 «KaBkasTpaHcras» YCTaHOBOK
¢ rnbkumu Tpybamu 1 COOTBETCTBYIOUIETO o6opynoBaHUA
ans pabotei ¢ KI'T He uckntodaer npUMEHeHNa umetollerocs
TaM TPaAMUMOHHOTO 060pyA0BAHNA ANA pemMoHTa CKBaXHH.
MpaKTuKa NoKa3biBaeT, 470 KI'T nononHsAeT ero ¥ NoBbIWAET
3 HeKTUBHOCTL BEACHUS PEMOHTHbIX pa6ort Ha MNXI n mec-
TOPOMKAEHUAX B LENOM.

OpHoil u3 3apay Ha Cesepo-CTaBpononbCKOM NXr asns-
eTCA 0CBOEHME CKBAXMH 6ONbWOTo AUaMeTpa B yCnoBUAX
aHOMa/IbHO HU3KMX NNACTOBbIX AABNEHNiA. BypeHne CKBAXKMH
Gonbluoro avamerpa Ha Cesepo-(TaBpononbCKOM NXr npo-
BOAWTCA B PAMKax NpOrpamMbl NOBbIEHNA CYTOYHOWN Mpo-
U3BOAMTENLHOCTU XpaHunuwa. CKBAKMHEI UMEIOT TUNOBYIO
NPOEKTHYID KOHCTPYKUMIO:

e 3KCMNyaTaLMOHHas KONOHHA AUAMETPOM 245 MM cnyuieHa
1o ry6uHsl 800 (849) M;
HKT auametpom 168 MM — ry6uHa NOABECKM 680 (720) m;

e yHTepsan nepdopauun — 725-764 m (MK0-105C,
20 otB./M);

e npoeKTHbI# aebut rasa — 330 ThiC. M*/CyT.;

e KO3(hUUMEHT aHOMANLHOCTU NIACTOBOTO fasneHus
k =0,27-0,44.

Bonblioe 3HaYeHWe NpU CTPOUTENLCTBE ITUX CKBANKMH
NPUAAETCA COXPAHEHMIO KONNEKTOPCKUX CBOICTB nnacta

A.A. BacoB, 1.0. MABHOMO nHXeHepa YnpaeneHus
BypoBbLIX K PEMOHTHO-BOCCTAHOBUTENLHbIX pabort
000 «KaskaaTpaHcras»,

B.C. HoroTkos, rnasHkiid recnor YnpasneHua
BYpPOBbIX U PEMOHTHO-BOCCTAHOBUTESLHBIX pabot
000 «KaskaaTpaHcras»

DEVELOPMENT OF LARGE

DIAMETER WELLS
IN SEVERO-STAVROPOLSKY PHG
(UNDERGROUND GAS STORAGE) WITH

COILED TUBING UNIT M10 APPLICATION

Today coiled tubing
services are one of the
main reserves of effi-
ciency and profitability
increase of servicing ac-
tivities. Fields operated
by Kavkaztransgaz are
mainly on the latest
stage of development, as
Severo-Stavropolsky PHG
is defined with anoma-
lous low formation pres-
sures. Under these con-
ditions workover of well
without well killing and
development of wells
with coiled tubing putsa
great demand for coiled
tubing technologies.

The development and
widening the range of
coiled tubing technolo-
gies relays upon servicing
efficiency increase due to
two factors:

e conservation of res-
ervoir properties of
producing zone, as a
consequence of con-
venient and safe op-
erating in a well under
pressure;

e reduction of all the
kinds of costs.

Besides, application of coiled tubing equipment gives a
tangible sociable and nature-conservative effect.

We should admit that well servicing with coiled tubing is
not universal means and would not fully replace existing
conventional technologies. Availability of coiled tubing
units and associated equipment for servicing with coiled
tubing in Kavkaztransgaz would not exclude application of
available conventional equipment for downhole servicing.
As practice shows that coiled tubing complements it and
increases the efficiency of services being conducted on PHG
and field in general.

One of the goals on Severo-Stavropolski PHG is conduction
of operations with large diameter wells under conditions of
anomalous low formation pressures. Drilling of large diam-

A.A. bacoe / A. A. Basov

B.C. HoroTkos / .V. S. Nogotkov
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Puc. 1. TexHonoruyeckan cxema 06BA3KM 060PYAOBAHUA NPU OCBOEHUHN CKBAXKMH 6ONbLIOr0 AuameTpa Z
€ npMMeHeHUeM KONTIO6MHroBo# ycTaHosku M10: ,Q
1 ~ NPOAYKTUBHLIN rOPU3OHT; 2 ~ unbTP; 3 — Gnokupylowmin coctas (HNOX); 4 - 3/konoxna & 245 mm; 5 - HKT O 168 MM; o
6 - asyxdasnas nexa; 7 - KonoHHa rubkux Tpy6 @& 38 mm: 8 — thoHTaHHaA apmaTypa; 9 — repMeTM3aTop M YCTAHOBKA NpeBeHTopHanA; 2
10 - ycraHoBKa M10; 11 - HarHeTaTenbHan AuHKA; 12 — UCXOAALLAA NMHUA (HKT); 13 - ucxopswan nunma (3atpy6Hoe npocrpaucreo); (A
14 — 3mexTop; 15 ~ 06patHan nunus; 16 — hakensHan nuHuA; 17 — EMKOCTL A NOX; 18 - A-320; 19 -CJ /. 2o
m
Fig. 1. Technological diagram of equipment for development of large 0.D. wells with coiled tubing unit M10: 8
1 - productive horizon, 2 - filter, 3 - blocking composition (nonfreezable foam-forming liquid), 4 - e/string 0.D. 245 mm, -
5 - tubing string 0.D. 168 mm, 6 - two-phase foam, 7 — CT string 0.D. 38mm, 8 - X-mass tree, 9 - Stripper and BOP stack, E
10 - M10 unit, 11 - injection line, 12 - out line (tubing string), 13 - out line (annular space), 14 — ejector, 15 — return line, =
16 - flare, 17 - foam-forming liquid tank, 18 - CA-320, 19 - CD®/**! —
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TEXHONOIMM 1 OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

KaK npu BCKPLITUW MPOAYKTUBHBIX OTNOMKEHWUH, TAK U NpU

Bbi30BE NPUTOKA rasa.

MpoekTOoM Ha BypeHue CKBaXWH NpeycMOTPEHbI ABa CNO-
coba BCKPLITUA NPOJYKTUBHOTO rOPU30HTA, NO3BONAIWMNX
MAKCUMaNbHO CHU3WUTE KONbMATAUWKD KONNEKTOPA:

1) ¢ MCNONb3OBaHMEM NMEeHbl B KayecTse NpPOMbLIBOYHOrO
areHTa;

2) C NpUMEHeHWeM ManoriMHUCTOr0 NONUMEPHOTO pac-
TBOpA C OPraHM4yecKUM HanoNHUTENEM U TEXHONOTWHK,
npeaycmatpueaiolieil popMupoBaHue BpeMeHHON Kpenu
CKBAXMHbI,

Mepdopauns 3KCNAyaTaMoOHHOR KONOHHBI MPOBOAWTCSA
B YCNOBUAX «paBHOBECUA» TUAPOCTATUHECKOTO pasne-
Hua cTonba HUOKOCTWU B CTBONE CKBaXWHLI U NnacToeBoro
pasneHua (npesbiweHue gasnequs ctonba MUAKOCTU HaAJ
NNacToBLIM AaBNeHMeM co3fasanoch B npegenax 10-15 %
B cooTBeTcTBUM ¢ Tpebosanuamu [pasun GesonacHocTH B
HedTAHOM M ra3oBoi npombiwneHHocTH). CHKeHre ypos-
HA nNepep BCKPbLITUEM NPOAYKTMBHOIO Nnacra npoBOAMTCA B
3aBUCUMOCTM OT BENUYMHBI TEKYULETO NAACTOBOrO AABNEHUA.
B kayecTBe TeXHONOTMYECKOM MUAKOCTHU CTBO CKBaXUHbI B
uHTepBane nephopayun 3anoNHAETCA BNOKMPYIOWUM CO-
ctasom (peuentypa paspaborana 0AO «CesKasHWUMUras»),
npefoTBpallaoWLum NPOHUKHOBEHUE KONbMATaHTa B NiacT.
245-MUNNMMETPOBAs IKCNNYATALMOHHAA KONOHHA nepdopu-
pyercs 3apsgamu 3MK-105(H) ¢ nnoTHocTbio 20 0TB./M.

Kak noka3biBaeT ONbIT, 0CBOEHWE CKBAMWH B YCNoBUAX
AHNO npu KoadduumeHTe aHOManbHOCTU NNACTOBOrO
paagneHus Hume 0,5 N BLICOKMX KONNEKTOPCKUX CBOWCTBAX
NPOAYKTUBHBIX OTIIOMEHWIA ABNAGTCA HEMPOCTOW 3afaued.
[lns BbI30Ba NPUTOKA rasa u3 nnacra Heobxoanmo cosparb
Aenpeccuio Ha nnacrt:

AP=FE. =P . (1)

roe P — penpeccus Ha nnact, MMa;
P~ — nnacTosoe pasnenue, Mlla;
P, —3aboiiHoe aasnexue, Mla.

3aboitHoe JaBneHne ONUCLIBAGTCA 3aBUCUMOCTHIO:
P_.=(Hp,9)10°+P (2)
3a " Aon

rne H — BbicoTa cTonba MUAKOCTH, M;

p* = OCPEHHEHHGH NAOTHOCTL HUOKOCTU NO CTBONY
CKBaXMHbI, Kr/M%;

PﬂmI1 — pasneHue, HeobxoaMMoe ANA NPeojoneHun
CUN FMAPABANYECKOTO CONPOTUBNEHUA NPU YAANEHUN HUA-
KocTu, MMa.

CnepoearenbHo, NpW BbI30BE MPUTOKA W3 niacrta, T.e.

[1eNpeccUOHHOrO BO3AEMCTBUA HA NNACT, JOMKHO ObITh Bbi-
NONHEHO yCNoBHE:

P_>Hpg+ Pmn. (3)

TpagMUNOHHO OCBOEHWE CKBAXMWH XayMCKOro ropu3oHTa
Ha [XI NpOBOAMTCA METOAOM CHUKEHUA NAOTHOCTU MUAKOCTU
B CTBONE CKBAXMHbI U NOCAEAYIOLLel MPOJYBKOR MHEPTHbIM
rasom. C 31O yenblo Ha MepBOM 3Tane TeXHONOrMyecKas
HUAKOCTL 3aMeHsAeTcs Ha AByx(pasHyio neHy (Co cTeneHsio
aspauuu a =24 - 30). Ha eTopom 3tane paboT npou3ssosuTca
BhITECHEHMWE NeHbl UHEPTHBIMW ra3aMK, 3aKa4MBaeMbIMU npn
nomouu komnpeccopa CA-/ .

Ha Hayano ocBoeHus fasneHue cTonba TexXHONorMyecKon
WMWOKOCTW B CHKBaMMHE 06ECHE‘{HBEET MWHWUManNeLHO gonyc-
TUMYIO PENPECCUI0 Ha NNACT, YTO NPefoTBPalaeT NPOHUKHO-
geHue B npu3aboitHyio 30Hy nnacta (M3M1) konbMaTupyOUINX
gellecTs. B npouecce 3aMeHbl MMAKOCTU Ha NEHY BLITECHAT
wuakocts 8 HKT npu npamMom nycke ckBaXuHbl (Mau B 3a-

eter wells at Severo-Stavropolski PHG is conducted within
the frames of program aimed at daily production increase.
The wells have typical design:
¢ production string 245 mm is run to a depth

of 800 (849) m;

tubing string 168 mm — fixed at 680 (720) m;
e perforating interval 725-764 m (PK0-105C,

20 holes/m);

designed gas recovery 330 000 m’ per day;
e coefficient of anomalousness of formation pressure

k =0,27-0,44.

A significant importance is given while constructing
wells to preservation of reservoir properties of formation
while development of producing zone, as well as causing
a gas discharge.

Well drilling project provides for two ways of development
of producing horizon, that would reduce reservoir mudding.
1. using foam as a flushing agent
2. using thin clay polymer solution with organic filling

agent and technology that provides for generation of
temporary well support.

Perforation of production string is being effected under
conditions of equilibrium of hydrostatic liquid column
pressure in a wellbore and formation pressure (overbal-
ance of liquid column pressure comparing to formation
fluid is to be within 10-15 % in accordance with Safety
regulations in oil and gas industry). The drawdown
before development of producing zone is conducted in
accordance with current formation pressure. As a hydrau-
lic fluid the wellbore is filled with blocking agent (com-
pounding is developed by SevKav-NIPIgaz), that elimi-
nates penetration of mud into the formation. 245 mm
production string is perforated with explosives(loads)
ZPK-105(n) with density 20 holes/m.

According to the experience, the well development under
conditions of ALFP under anomalousness ration of forma-
tion pressure below 0.5 and high collector properties of
producing zones is a complicated task. In order to cause
a gas discharge from a formation it is necessary to cause
underbalanced conditions:

AP =P —~P, (1)
Where AP — formation underbalanced conditions, mPa;

P, — formation pressure, mPa;
P, — downhole pressure, mPa.

The dowhnole pressure is described with dependency
P =(Hpg)10°+P_, (2)
Where H — height of liquid column, m;
P — average fluid density along wellbore, kg/m’;
P, — pressure, necessary to overcome hydraulic
resistance at a fluid removal, mPa.

Consequently, causing fluid inflow from formation, that
is underbalanced effect on a formation, following condi-
tions should be observed:

P.>Hpg+P,, (3)

Conventional well development of Hadumski horizon on
PHG is effected with a method of fluid density decrease
inside a wellbore and following expulsion with rare gas. For
this purpose during the first stage they replace hydraulic
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Tpy6be — npu obpatHom NycKe), BbICOTA CTON6A HUAKOCTH
YBENUYMBAGTCA M, CNefoBateNbHo, pacrter 3aboitHoe Aas-
NEH1e B COOTBETCTBUM C BulpaxeHuem (2). MakcumansHoro
3HayeHus 3aboitHoe pasneHne JOCTUTAET B MOMEHT, Korga
neHa Haxoputcs y 6awmaka HKT. Kak nokassisaert onbiT, npu
ONpejAeneHHOM penpeccum Ha NNacT NPOMCXOAUT NOMOLEHMe
NNacTOM TeXHONOrMYeCKOW MUAKOCTY U ABYX(AIHON NeHbl,
npusoAsuee K Konematayuu 30 n B UTOre — K CHUKEHUID
GUNLTPALMOHHO-EMKOCTHBIX CBOMCTB NAaCTa.

Ha sTopom 3Ttane, npu 3ameHe B ckeamuHe AByxdazHoi
MEHbI Ha ra3, npu poctwkeHun rasom 6awmaka HKT npo-
NCXOAWT nornoueHue rasa nnactom (3geck 6onbuyio ponb
UrpaoT pasnnyxeie Ga3osbie NPOHULAEMOCTH ANA NEHbl U
WHePTHbIX ra3os), T.e. Habnopaerca 3pdekT rMaposarso-
pa. lpouecc ocBoeHmus MoXeT npekpaTuTsCA MONHOCTbIO,
T.K. néHa Haxoputcs B 3aTpy6HOM npocTpaHcTee (Unu B
HKT — & 3asucumoctu ot Bbibpantoro cnoco6a 0CBOEHMA),
d NoAaBaeMblil KOMNPECCOPOM B CKBAXMHY ra3 3aKaunBaercs
B nnact. Kak nokasulBaloT pacyeTsl, BO BPeMA OTTeCHEeHus
neHsl Ha 3aboe cosgaerca pasneque npumepHo 5-7 MMa,
4TO B 2-3 pa3sa npesslWaeT nnactosoe (2-3 MMa). bonk-
wue o6vemsl Tpy6HOTO M 3aTpy6HOO NPOCTPaHCTB CKBAXMH
3HAYMTENbHO YBENUYMBAIOT BPEMA BbI30BA NPUTOKA [0
8-10 yacos (cks. 78, 149, 141 v gp.).

C uensio NpefoTBpaleHs NoNagaHns B NNACT TEXHONOMU-
HECKUX KUAKOCTEN, CNOCOBHbIX yXYAWMTH €r0 KOANEKTOPCKUe
CBOWCTBA, W COKpPAWEHUA 3aTPaT Ha OCBOEHUE CKBAXMUH B
yenosusx AHMI npumMeHseTcs TexHoNorua BbI308a npuToKa
M3 CKBAXHUH BONBIIOTO AMaMeTPa C UCMONb30BAHMEM KONTIO-
BUHTOBOM TeXHMKM. [laHHAR TeXHONOTUs NO3BONAET NAABHO,
6e3 co3gaHmua penpeccuu Ha nnacr, MPOBECTH BLI30B NPUTOKA
ra3a U3 CKBaM(WHbI 38 CYET MOMHTEPBANLHON 3aMeHbI TEXHO-
NOTUYECKOW MUAKOCTU Ha ABYX(A3HYIO NeHy.

Craspononsckoe ynpaenenue 6yposbix u PeMOHTHO-BOC-
CTaHosuTenbHbix pabor 000 «KaskasTpaHcras» umeer Ha
cBoem GanaHce f1Be YCTaHOBKM KOATIOBUHIOBOMO THUNa:
® arperar peMOHTHbIA TexHonornyeckuint APT-1 Ha baze

asTomobuna KPA3-250 (npoussopcteo AOOT «MAP3»,
BopoHexckan o6nacth), npegHasHayeHH bl ans npo-
BefleHua paboT no KanutansHoMmy u TeKylleMy pemMoHTy
HE@TAHBIX M ra30BbIX CKBAWMH NPU U3GLITOYHOM Aasne-
HWW Ha repmeTusnpyemom yctoe fo 21 MMa B uHTepsane
ry6utH go 1500 m;

Tabnuua 1
Table 1
OcBoeHMe ¢ NPUMEHEHMEM KONITIOBUHIOBO# YCTaHOB KN
~Development with CT unit
N2 cKBaMUHBI K np.
Well No. productivity factor
106 C.-C7. 3,61
111 C.-Cr. 3,34
SYCLr ) 261
47 C.-Cr. 3,17
43 C.-Cr. 5,29
76 C.-Cr. 551
79 C.-Cr. ' 3,35
142 C.-Cr. 3,75
160 C.-Cr. 3,35

fluid with two-phase foam (with airing extent a = 24 - 30).
During the second stage there is effected a following dis-
placement of foam with rare gas, pumped with compressor
SD-%/ ...

By tnhe beginning of development the hydraulic liquid
column pressure in a well provides the minimum allowable
repressions on a formation, that eliminates penetration of
mud into bottomhle formation zone. While replacing fluid
with foam in tubing string during direct launch of a well
(of in annular space - during reverse launch), the height
of liquid column and consequently growths bottomhole
pressure in accordance with equitation (2). The bottom-
hole pressure reaches maximum value at the moment when
foam is near shoe of tubing string. As experience shows,
during defined repressions on the formation, the forma-
tion absorbs hydraulic fluids and two-phase foam, that
results in mudding of bottomhole formation zone and as
a result in reduction of filtration-capacitative properties
of the formation.

On the second stage, while displacing two-phase foam
with gas, and when gas reaches shoe of tubing string, the
formation absorbs gas (an important role is played with
different relative permeability for foam and rare gases),
that is we could see an effect of hydroseal. The process of
development could be completely stopped, as the foam is
in annular space (or in tubing string, depending on way of
development), and gas supplied into a well by pump is being
pumped into formation. According to calculations, during
pushing foam aside on a bottom hole zone, there arises a
pressure in 5-7 mPa, that in 2-3 times exceed formation
pressure (2-3 mPa). Big volumes of tubing and annular space
of a well significantly increase inflow time up to 8-10 hours
(wells 78, 149, 141 and others).

For the purpose of prevention of hydraulic fluids getting
into the formation, that are able to worsen its reservoir
properties, and cost reduction for well development in
conditions of abnormally low formation pressure; there
has been applied technology of inflow production from
big diameter wells with coiled tubing equipment. This
technology allows smoothly without causing repressions
to the formation, cause gas discharge from a well due to
interval by interval displacement of hydraulic fluid with
two-phase foam.

TDaAMUMOHHEA TexHONOTUA
Conventional technology
N2 cHBaMMHBI Knp.
Well No. productivity factor
78 C.-Cr. 1,09
149 C.-Cr. 0,92
59 C.-Cr. 19
141 C.-Cr. 1,14
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TEXHOJ1I0TUU U OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

e arperar OPT M10 Ha 6a3e agtomobuns MA3 (u3roTos-
neHHelin C3A0 «PUAMALL», Benopyccus), no3sonaowmnii
NpPoOBOAUTL paboTel Npu M3BLITOYHOM LABNEHUM HA YCThE
A0 35 MMMa B unTepeane rmy6ud go 2100 M.

[lns ocBoeHMs CKBaXMH ucmonb3yetcs kontiobuHrosas
yctaHoeka (10) OPT M10 (auametp KIT — 38 mm). TexHo-
noruyeckas cxema o6BA3KM 0OOPYAOBAHUA NPU OCBOEHUM
CKBAXWH npeacrasnera Ha puc. 1. Mpu nposepeHunu pabort
Ha oHTaHHOIT apmarype (8) ycTaHaBNUBaETCA repMeTU3arop
u ycTaHoska npeseHtopHas (9). MepsonadaneHo KIT (6),
obopyaoBaHHan HacafKoi, cnyckaetcs Ha 50 M HIKe YPOBHA
HMOX (3) B ckaxuHe. [1pu OTKPBITHIX Ha (PAKeNbHYIO NUHUIO
(16) Tpy6HOM 1 3aKpbLITOM 3aTPyBHOM NPOCTPAHCTBAX (NUHUM
12 1 13 cooTteeTcTBEHHO) B rnbkue Tpybbl 3aKaunsaeTca
aByxdazHaa neHa co cTeneHbto aspauunn a = 50 — 75. leHa
€ HeoBXxo[MMON CTeneHblo aspaynuu NpoU3BOAUTCA B raso-
KUAKoCcTHOM 3xekTope (14). MOX nopaeTca B 3KeKTOP
arperatom LIA-320 (18) u3 émkoctu (17), npoussoguTens-
HocTb LIA-320 (18) 2-3 am®/c, CA-%/,., (19) — 9 M*/mMuH.
MeHa, Bbixopa 3 Hacagku KI'T, nonapaer B 30HY NOHUKEH-
Horo gasnedus — 0,5 Mla (nasnerue Ha Bxoae NPUMEPHO
6—-9 MMNa), aspupyeT CKBaXUHHYIO XWUAKOCTb U CO3A3ET B
HKT (5) rasoxupkocTHyto 6bICTPO pacwupstouyocs (3a cyer
3HEPrun CKATOro rasa) navky, BhITANKMBAIOULYIO XMUAKOCTb
Bbilwe Hacapkn KIT u3 cksawuHsl. pu nony4eHun nepsoro
nponeta KIT gonyckaerca Huwe no cteony Ha 50-100 m,
nocne yero onepauus nopropsaertca. Yacts MO 13 cKBaMUHDI
cobupaertcs B émkocTs (17) no nuHuu (15) ana ganbHeiiwero
ucnonb3osaHua. B pesynsrate no3aTanHoro M3BNeYEHWUA KUA-
KOCTW U3 CKBAXWHbI laeneHue ee ctonba, nnaBHo NOHWUMKa-
AICb, CTAHOBMTCA HUWKE NMIacTOBOro, ra3 Ha4uHaeT nocTynarb
M3 NNacta B 3KCNNyaTauuoHHYID KONOHHY, U AanbHeilwee
OCBOEHMWE CKBAXMWHbLI MPOMCXOANT 33 CHET IHepruu nnacra.
Kak nokasana npakTuka, 4acTb XMAKOCTM NOCNE OCBOEHUA
ocTaetca B 3aTpyOHOM NpPOCTPaHCTBE B a3pUPOBAHHOM
Bune. C uensto ee yganeHus BNOCNeACTBMU NPOU3BOAUTCA
KpaTkoBpeMeHHas 0TpaboTKa CKBAMMHbLI Yepe3 3aTpybHoe
NPOCTPAHCTBO.

Taxkum cnocobom Ha Ceepo-Craspononsckom [1XI ocsoeHo
14 ckBamumH, npobypeHHbix B 2000-2004 rr. U3 onbiTa npose-
AeHWA paboT yCTaHOBNEHO: 3aTpaTbl BpEMEHU Ha BbI30B NPUTOKA
Ao Hauyana paboTel nnacta rasom coctasunun 1,5-2,5 yaca.

Mocne oTpaboTku CKBaXWH Ha wryuepax 22-40-munnu-
METPOBbLIX A0 NOAYYEHWUA YUCTOro ras3a ObinKu npousBepeHbl
rasogMHaMU4YecKkue UCCIeaoBaHns, onpeseneHsl Ko ou-
LMeHTbl NpoaYKTUBHOCTK. B Tabnuue 1 npeactaBnerbl Ko3dg-
MUMEHTH NPOAYKTMBHOCTU CKBAXWH Bonbloro guamerpa,
OCBOEHWe KoTOpbix nposeeHo B 2004 roay € UCNoNb30BAHU-
em KoNnTOUHra, B CPaBHEHUU CO CKBaXUHAMM, OCBOBHHLIMU
paHee No TpagMUMOHHOM TexHonoruu. Kak BuaHo u3 tabnu-
Lbl, KOIPHULNEHT MPOAYKTUBHOCTH CKBAXWH, OCBOEHHbIX C
npumeHeHuem KI'T, 3Ha4ynTenbHo Bbilwe.

Mo pe3synbTatam OCBOEHWUA M OTPabOTKW CKBAXMUH C NpU-
meHeHueM KI'T MOXHO BbIAENIUTL CNefyiol e npenmMyLiecTsa
npeAnoXeHHoro cnocoba BbI30Ba NpUTOKA:

1. [pv OCcBOGHWM He CO3AAETCA U3BLITOYHOTO AABAEHWA Ha NacT
W B NACT HE NPOHMKAIOT KONbMATMPYIOLLMe BeLeCTBa, yxyaLua-
lolme GUNbETPaLMOHHO-EMKOCTHBIE CBOMCTBA KONNeKTopa.

2. Cokpawaiorcs 3aTparsl BpeMEeHM Ha 0CBOeHUE W oTpaboTky
CHBAMUH.

3. Wcnonb3oBaHue KonTIOBMHIOBOW TEXHWUKM nossonser 6e3
LONONHUTENBHBIX 3aTPaT NOJHOCTLIO 0CBOBOXAATL 3yMnd
CKBaMMH OT MMUAKOCTH U NecyaHbix npoboK Kak B npolecce
OCBOEHUA, TaK 1 BO BpeMa oTpaboTKM.

4, [losBnAeTcA BO3MOMXHOCTL NPU HEOBXOAMMOCTH NMPOBOANTb
MHTEHCU(DUKALMIO NPUTOKA PasNuyHbiMU MeTogamu Ge3
TNYWeHWA CKBAXUHbI.

v

Stavropol administration of drilling and servicing activi-
ties of Kavkaztransgaz has two coiled tubing units of the
following type:
® servicing unit ART-1 on a basis of truck KRAZ-250 (made

by MARZ, Vo-ronezh district) and designed for workover
and servicing of oil and gas wells at overpressure of
sealed wellhead up to 21 mPa in the depth range up to
1500 meters;

® Unit ORT M-10 on a basis of truck MAZ (made by FIDMASH,
Belarus) allows for workover and servicing activities of
oil and gas wells at overpressure of sealed wellhead up
to 35 mPa in the depth range up to 2100 meters.

In order to develop wells they use coiled tubing unit (10)
ORT M10 (Tubing 0.D. 38 mm). Technological equipment
piping is represented on fig.1. while working on X-Mass
tree (8) there has been installed stripper and BOP stack
(9). Initially coiled tubing (6) equipped with nozzle is run
50 meters below nonfreezable foam-forming liquid; (3)
into the well. When the tubing and annular space (12 and
13) are opened to flare(16) there effects pumping to CT of
two-phase foam with airing extent a = 50 — 75. Foam with a
necessary extent of airing in produced in gas-fluid ejector
(14). Foam-forming liquid is supplied to ejector with unit
CA-320 (18) from tank (17), capacity of CA-320 (18) 2-3
dm’/sec, SD-°/, (19)-9 m*/min), foam, leaving nozzle of CT
getsinto the underpressure zone — 0.5 mPa (admission pres-
sure 6-9 mPa) aerates fluid a gas-liquid fast expanding(due
to energy of compressed gas) pack, that pushes fluid above
the CT nozzle from the well. While the first span of CT it is
allowed to be 50-100 m below along the boe, afterwards
the operation is repeated. A part of foam-forming liquid
from the well is gathered into tank (17) via line (15) for
further use. As a result of step-by-step fluid removal from
well, the liquid column pressure, steady declining lower that
formation pressure, gas is getting from formation into the
production string, and any further development effects due
to producing energy. As practice shows, a part of fluid after
development remains in annular space in aerated mode. For
the purpose of its removal there they conduct short time
well treatment with annular space.

In such a way on they mastered 14 wells on Severo-Stav-
ropolsky PHG, drilled in 2000-2004, gained experienced shows
that time expenditures for causing inflow till the gas recovery
from the formation is 1.5-2.5 hours.

After the wells were operated with flanges of 22-40 mm
before production of pure gas there has been conducted
gas-dynamic research, productivity factor calculated.
Table 1. shows productivity factors of large diameter
wells, that were developed with coiled tubing in 2004,
comparing to wells developed earlier with conventional
technology. As we could see from the table, the produc-
tivity factor of wells developed with coiled tubing is
significantly higher.

According to results of well development and operation
of wells with coiled tubing it is possible to highlight the
following advantages of inflow causing:

1. These is no overpressure of formation, and no mudding
penetrates the formation, that worsens filtration-capaci-
tative reservoir properties.

2. Reduction of time for development and operation with
wells.

3. The application of coiled tubing equipment allows
at no additional cost to clean sump from fluid and
sand plugs as while development as well as while
operation.

4. There is an opportunity to stimulate with no well
killing.

s
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MATEMATUHECKAY MOAEJ1b

NMPOMbIBKU NMECHAHOU NPOBKU
HA TA30BbIX M FASOKOHAEHCATHbIX

CKBAXMHAX NEHHBIMU CUCTEMAMW
C NPUMEHEHWEM KOOHHbI TUBKUX TPYE

M.A. Yusupkhodzhaeyv,
M.V. Galkin,

RGU of oil and gas named
after I.M. Gubkin

B npouecce akcnayaraunu ckeamuH gedopmauns cnabo-
yCTOI:'I'-II-"IBbiX nopog NpUBOANT K UMHTEHCMBHBLIM paspylieHuem
npu3aboiHoi 30Hbl Nnacta. [pu ckopocTAx NoTOKa rasa, He
oﬁecnequsammux BbIHOCA YacTul nopofbl Ha NOBEPXHOCTL,
06pa3yeTca necyaHas npodKa, CYWECTBEHHO BAWAKWLASA Ha YC-
TaHOBNEHHbIN TEXHONOTUYECKMI PeXuM 3KCNayaTaunm razoBbix
M ra30H0OHOEHCATHbLIX CKBaXHWH.

[na cokpaweHus BpemMeHu NPocTos U MUHUMU3ALMUK CPOKE
BbIBOOa CHKBaXWHbI B TEXHONOrMYeCcKni pPeXuM ONTUManNbLHBLIM
pelweHemM ABNAETCA NPOMEIBKA necyaHom npoﬁl{u cnpumeHe-
HUeM KoNoHHbI rnbkux Tpy6 (KIT).

lfosopa 06 ucnonbiosaHumn KI'T, Mbl UMEEM B BUIY TEXHONOTU-
YecKuit KOMNNeKc, peanusyeru\bm NPW BbINONHEHWUW PA3NUYHBIX
Bugoe pabor. K HUM oTHocATCA noaroToBka obopyaoBaHus,
BbiNONHEHWE OnepauMi peMoHTa U CBEpPTbiIBaHWe KoMnnekca
obopynoeanus. [pegnaraemslit KOMMNAEKC 1A NPOBEAEHUA NPO-
MbIBKW Nec4yaHoi Npobku Bonee yNpoLleH U MeHee TPYAOEMOK
Nno CpaBHeHUIo C TPaAULMOHHON TeXHONOTne.

B CTPOroM CMbiC/ie CNoBa TRPMUHY «KOMMNNEKC» COOTBETCTBYET
He Bce obopyaosanue [3]. Ha cerofHAWHNIA feHb KOMNNEKCHOCTU
npu KPC yaosnersopser obopyaosaHue pajga nocTaBLMKoB, a
TaKoke Mpynnbl «PU», T.K. oHo npeacTasnsaer coboit KOMANEKCHI,
nockonbky obecneynsaer nposegeHue onepauuit u ¢ rubkon
TpyBOii, U C TEXHONOTUYECKON MUAKOCTEIO. Y06HO CNpoeKTUpo-
BaHa KonTiobuHroBas ycraHoBka cepuu M20, a Takoke MobUNbHaRA
HacocHas yctaHoeka H202, noctaensemsie rpynnoit « @y, 7.k,
OHK HaubBonee JOCTYNHbLI NO CBOEW LeHe, a Takke Hawbonee
cTabunbHbl M YCTONYMBLI B NpoLecce 3kcnnyaraymuu. Cxema ycra-
HoBku M20 B paboyem nonomeHuu npusedeHa Ha puc. 1.

Wrak, Bo u3bexmaHue pazpyweHus npu3aboitHoit 30Hb! nac-
Ta, KaKk npasvno, Heo6xoaUMO NPOMbIBATL NecYaHble NPoBKH
NeHOW, NPUMEHAR YCTPOICTBO ANA HENPEPbLIBHOW NPOMbLIBKM,
10 ecTb KIT.

Cxema Takoro ycTpoiicTea NpuBeAeHa Ha puc. 2.

[Ona nosbiweHus 3deKTMBHOCTU Npouecca paspyweHus
npobkn ucnonk3aytoT Hacagku Ha KI'T pasnnyHoit KOHCTPYKLMK.
Bce oHKM 0cHOBaHBI HA TMAPOMOHWUTOPHOM 3deKTe, a pasnuya-
I0TCA YUC/IOM OTBEPCTUIA M HAanpaBieHnem.

B KayecTse NpoMbIBOYHOIM MUAKOCTU B COBPEMEHHBIX TEXHO-
NOrUAX MCNONL3yIoT neHy. MeHoi cynTaeTca ra3omuaKocTHas
CHUCTEeMA C PacxofHblM 0ObEMHbLIM ra3ocofepwanmnem

B=V/(V +V)=0,6-096.

Mpu B<0,6 cucTema ABNAETCA a3PUPOBAHHOM KULKOCTLIO, NPK
3>0,96 — TymaHom [4, 2].

BaHbIMK NPEUMYLLECTBAMU NEHBI NPU BLIBOPE ee KaK 04KuCT-
HOFO areHTa AnA AaHHON METOAUKN ABNAIOTCA:

® BbICOKAs HECylas cCnocobHOCT;

® CTabUnLHOCTb CTPYKTYPLI;

® UCKNIOYEHUE 3alINaMblBAHUA CKBaXWHBI B CIyYae npekpa-
WEeHWA LUPKYNALUK.

M.A. lOcynxoaxaes,
M.B. lankux
(PT'Y Hedtu 1 raza um. U.M. NybruHa)

MATHEMATICAL MODEL

OF SAND PLUG FLUSHING
IN GAS AND GAS-CONDENSATE WELLS WITH FOAM
SYSTEMS WITH COILED TUBING APPLICATION

While operating wells the deforming of unstable rocks leads
to intensive destruction of bottomhole formation zone. At
speeds of gas flow that does not provide cuttings carryout
to the surface, there builds a sand plug, that significantly
affects the technological mode of operation of gas and gas-
condensate wells.

In order to reduce downtime and minimize the time neces-
sary to bring well back to production, the optimal decision is
to flush the sand plug with coiled tubing.

Talking about CT application we mean technological system,
used for different kinds of operations. To the operations are re-
ferred: system rig up, fulfillment of servicing operation and system
rig down. The offered system for sand plug flushing is simplified
and is less labour intensive than conventional operations.

Not any equipment in strict sense complies with term system
[3]. Today, systems for workover operations of a number of
suppliers, as well as FID Group equipment satisfy the workover
servicing, as they represent systems, that provide coiled tubing
and technological fluid services. A convenient design provides
coiled tubing M20, and mobile pumping unit H202, supplied by
FID Group, as they are most available for the money, and most
stable while operating. The layout of M20 rig up is represented
on fig.1.

As a rule in order to avoid failure of bottomhole formation
zone, it is necessary to flush sand plugs with foam, using a
device for continuous flushing, that is coiled tubing.

The design of such a unit is given on fig.2

In order to increase efficiency of sand plug flushing opera-
tion they use CT nozzles of different design. They are based
on jetting action, and differ with a number of holes and its
direction.

For state-of-the-art technologies they use foam as flushing
fluid.

Foam is considered a gas-fluid system with consumption
gas content

B=V/(V +V)=0,6-096.

At B<0.6 the system is considered to be aerated fluid, at
3>0.96 - fog [4,2].

The important advantage of foam as cleaning agent for such
an operation is:

* high lift cuttings ability;

® structure stability;

® elimination of sludging-up of well should circulation be
stopped.

In order to use efficiently the advantage of foam systems for
drilling and well flushing it is necessary to have sound choice
of pumping equipment, piping elements and purpose design
of efficient circulation modes, for this purpose it is necessary
to have precise and suitable way of calculation of hydraulic
pressure loss while circulating foam in a well.
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rie p — AaBneHue,  — UCTUHHOE razocofepiaxie, B — pac-
xofiHoe rasocopepxanue, Q, u @ — obbéMHble pacxoasl rasa
W KNAKOCTH, P, M P, — NAOTHOCTMU ra3a U XUAKOCTH, U, U U
— CKOPOCTU rasa v MugKocTu, F — nnowanb KoNbLEBoro npo-
cTpaHcTBa, A — KoadduuMeHT conpoTuBneHus, z u T — 3Ha-
yeHue Ko3pPUUMEHTOB CBEPXCIKMMAEMOCTH U TEMNEPATYPbI NO
rnybuHe CKBaXWHbI, R — ra3oBasn NocToAHHAA.

BepxHui 3HaK (+) OTHOCUTCA K BOCXOAAWEMY TEYEHWIO
TpExasHON NeHbl, HUKHUA (-) — K HUCXOAAULEMY TEYEHUIO
AsyxdasHoi neHbl. B3anmocsasu mexay KoadduuueHtamm @
U B AN HUCXOAALWETO M BOCXOAALLEro NOTOKOB ByayT cnepy-

. 0.81 " ‘v—iﬁ B
p=081/ JFr —0.45

CornacHo NpoBeAEHHbLIM UCCNeA0BaHUAM [1], MOXHO NPUHAT,
yTO NpU HUcxoasuem notoke A = 0,06, a Ana BOCXOAALLETO
A =0,05.

Mpu NamUHapHOM PEXUME TEYEHUA CYuTaeM, 4yTo Q=P u,
cneposatenbHo, U,= U = U , [ U — CKOPOCTb ABUKEHUA
NeHbl.

PaccmanuBaemaR HaMKu martematuvyecKkas mofenb OCHOBbI-
BaeTCA Ha YMCAeHHOM peleHun (metopom PyHre — Kytta)
puddepeHuUansHoro ypasHeHun bepHynnu ¢ npuMeHeHneM
3BM ana asuenus gsyxgasHoi neusl 8 KIT u TpéxdasHon
cmecu (neHa—-wnam) B 3atpybHom npocTpaHcTee [1].

B kauyecTBe npumepa, ¢ UCNONb30BaHWEM maTemaTu4yec-
KOW MOAENW BbINONHEHbI PAcY&Tl And CNeayiowmx YyCAoBKi:
d,.=62mm, d =381 mm, d=33,3 MM; mybuHa CKBaXKUHBI
[=1800 m. B kayecTse razoobpasHoil (a3sl 6bin BbbpaH a3or
(N,), T.K. OH ABNAETCA HETOKCUYHbIM, UHEPTHbIM W NOXO pac-
TBOpAETCA B BOJE W YTNeBOAOPOAHBIX MUAKOCTAX.

Pesynbratsl
PacyeTHOro aHa-

NTKU3a NOoHKasanun
cnepyowyo 3a-

where p — pressure, ¢ — actual gas content, § — consumption
gas content, Q and Q_— volumetric gas and fluid flows, p and p_
— gas and fluid density, w,and w, - gas and fluid velocity, F - area
of annular space, A — coefficient of resistance, zand I'— the value of
overcompressibility and temperature in depth, R — gas constant.

The upper sign (+) is referred to the upcoming flow of three-
phase foam, the lower (-) to the descending two-phase foam.
The correlation between coefficients ¢ and [ for the upcoming
and descending flows would be as follows:

_Jm g
¢=081/ and ©=—

In accordance with the conducted research [1], it is possible
to accept that for descending flows A= 0,06, and for upcoming
A=0,05.

For laminar flow we consider @=0, and consequently
U,=U =U , where u — the speed of foam flow.

The considered mathematical model has been based on
computational solution (method Runge-Kutt) of Bernulli dif-
ferential equation with computer support for the movement
of two-phase flow in CT and three-phase mixture (foam-mud)
in annular space [1].

As an example the calculations are done with the use of math-
ematical model: d =62 mm, d =38,1 mm, d,=33,3 mm, well depth
L=1800 m. Nitrogen has been chosen as a gas phase, as it is non-
toxic, rare and almost non soluble in water and hydrocarbons.

The result of computational analysis showed the following
dependence of pressure distribution along wellbore.

The chart is given in order to represent pressure change at
different airing extent and wellhead pressure.

It is evident that at different flow rates and airing extent the
pumping pressure has been altered, and this allows to select

9 Puc. 2. Cxema pacnonoxeHus obopynosaHus
npy NPOMbIBKM NECYaHbix Npobok neHown

Fig. 2. Equipment layout for sand plug foam

BUCUMOCTbL pac- flushing
npepeneHusn aae- O
NEeHUA No CTeony 7 10
CKBaMWHbI: /
Ha rpadukax
BU/IEH XapaKTep 12
N3IMEHEHUR faB- - 6 15~ 1
NEeHWUA B HWUCXO-
ARUIEH W BOCXO- 7 1 - Hacapka/nozzle
AfLLEN BETBAX 2 - KIT/coiled tubing
noToKka ncespo- 3 - HKT/tubing string
KUAKOCTH npu 4 - 3apBwxkKa,/gate
pa3Hoit cTeneHu 5 - maHomeTp/pressure gauge
a’spauun u pas- 6 — BbIKMAHAA NUHUA wnama/mud
NEeHUAX Ha yCTbe / discharge line
CKBAXUHBL. ITO 147 \ 7 - 060pyROBaHMUE YCTbA CKBAMUHbI
nozEanser Go- 13 npn.paﬁore ¢ KIT/wellhead
fiee 3heKTHBHO 8 equipment for_FT operations
6 - s 8 - npuemHan émKocTb/tank
nopbupdarts pe 3 9 - MaHOMeTp npu Bxofe nexsl B KIT/
MUMbI NPOMBIBKK / / pressure gauge at a coiled tubing
CKBaXWHbl Npu I foam inlet
HOHKPETHOM /_2 10 - 6apabaH c KIT (konTio6uHrosan
nnacToBOM Aas- > ycranoeka)/CT reel
NeHuu. 4 11 - cmecutenn/blender
Paspa6oTaH- =y 1 12 - a3oTHOGyCTepHasA ycTaHoBKa/
R EeNaIn tHf ] '1“3“—0%‘::{::115'2 ::;:lonoruqecxoﬁ
::‘:Kaﬂ :fn::ﬂf ¢ MuaKocTeio/tank with hydraulic fluid
APOAlH4 14 - HacocHaA ycraHoBKa/pumping
Yyeckoro npo- unit
uecca aBuKeHus 15 — HarHeraTenbHan NMHUA NeHbl/
no3BONAET UC- foam injection line
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PHay=40 atm.

800

Fig. 3. Pressure distribution charts at a different Q,Panda

cneposate Ha IBM 3akoHoMepHOCTU U3MeHeHus napameTpos
NP1 U3MEHEHWW YCNOBUIA [iBUKEHUA NeHbl B CKBAXKUHE, BbIAC-
HWTb, KaKoe BAuAHUE Ha Tpebyemoe paboyee faBneHne HarHeTa-
HWA OKA3bIBAIOT AUAMETP CKBAXKMHBI, HAPYIKHbIA U BHYTPEHHUIA
AnameTpel KI'T, ra3ocopaepxaHne neHsl, CKOPOCTb ee ABUKEHUS
u Tpebyemoe fasneHne Ha BXoge.
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the optimum factors, that would allow to clean well bore in an
effective way at our formation pressure.

The developed mathematical model of jet treatment allows
conducting computer study of regularity of characteristic change
as foam flow conditions change, in order to find out the effect of
required working pressure influenced by well internal diameter, CT
0D and ID, gas content, its flow speed and required inlet pressure.
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Hedte Kawarana saneraet ry6oko Ha aHe Kacnusi, KoTopbiid 3aMep3aeT 3uMoil, B CBA3M C 9TUM BLIABAraloTCS NOBLILIEHHbIE
TPEBOBaHNS K NPOYHOCTU NNATHOPM, HTOGEI OHY MOV BbIAEPXMBATL HAMNOP NbAA B 3UMHee Bpemsi. KoHcopuuym cobupaeTcs
NOCTPOUTL OAWH MW ABA NCKYCCTBEHHLIX OCTPOBA U MCNONL30BaTh UX Kak Ba3y ans nobeitn HedTw.

BecHol Ha ACTpaxaHCKOM CYyO0CTpOUTENLHOM 3asoae um. |l MHTepHauuoHana, BXoaaliemM B cocTas rpynnbt «Mopckue u
HedTerasoesie npoektul» (MHIT), cocTosnace saknagka kunst CTPOUTENLHOW Bapxu nepeoii Wens$oBoii nnarpopmel ans
paspabotku Kawarana. MHI ctana nepeoit poccuiickon KoMNaHuen, NpUrnaLleHHom 3apy6exHoii dupmoii (Eni) B kasecTse
noApsAHMKa OQHOBPEMEHHO Ha NPOeKTMPOBaHWE U CTPOUTENLCTBO KPYNHOro 06bexkTa, NpeaHasHaueHHOro Ang aKcnayaraumm
Ha HEPOCCUITCKOM yqacTke wensda Ceseproro Kacnus. CTpoutensHas Gapxa BGynet ucnonb3osaHa ona 3abusky ceali (Ha
rny6uHe Boabl A0 6 MeTpoB), KoTopsie ByayT GUKCUPOBaTL TEXHONOTMYECKUE 1 BCNOMOraTenbHeie Bapxu. Bapxa o6opyno-
BaHa BOCLMUTOYE4HOW CUCTEMOW NOBULIMOHMPOBAHWS, FYCEHWYHBIM kpaHom DEMAG 12600 rpy3zonoabeMHocTsio 1600 ToHH,
cBaeboiHLIM 1 Npo4um obopyaoBaHnem. nvHa sabusaembix cBain — a0 80 MeTpos, avameTp — 2,4 meTpa, BeC 0HOW cBan
— 00 350 TOHH.

MNpu oceoEHNN MeCTOPOXAEHUA BYAYT UCMOJIb30BaTLCH HOBENLLNE AOCTUKEHWS B 0BNacTu HedTenobbiuM, BHEAPATLCH CAMBIE
COBPEMEHHbIE TEXHOTOr W, Hanpumep o6paTHas 3akayka rasa g nnacT, NPUMEeHeHWE KOTOPOIA YHUKANBHO 1A MECTOPOXAEHWIA
C aHOMarnsHO BBICOKMM NNECTOBbIM JaBfieHNeM U BeICOKUM COAEPXKAHMEM CepoBoaopoaa.

«BG», nokupaloweit npoekT, otowna K Kasaxcrany. 3a 40 net
pa3paboTku MECTOpPOXAEHWUA CTPAHA NAaHUpPYeT NoAyYUTh _ 4 " :
poxop & $60 mnpa,. . e Sy

3peck e, B ATbipayckoit obnacTin, o, WMI =

HedTerasono6biBa0LMX pervoHos

HechﬂHDe mecTopoxaerue TeHr
OTHOCUTCA K TaK HaBbIBBEMOH}F

Ha TeHruse ocyuecTenser prnﬂemmeé HETenoﬁblaammee
npeanpusatve pecnybnukn — TOO «TeHruswespoitny» (TLIO),
Ha 0N10 KOTOPOro NPUXOAMUTCA NOYTH HETBepr noﬁusaemon

The Kashagan oil occurs deep on bed of Caspian Sea, that freezes in Summer Because of this fact there are hlgh reqmre-
ments for platform strength, so that they could withstand the ice pressure in winter times. The consortium is going to construct
one or two artificial islands and use it as a base for oil recovery.

In spring, at 3-rd International Astrakhan shipbuilding facility, that belongs to group Sea and Qil and Gas projects (MNP), a
keel-laying of the construction barge of first shelf platform the Kashagan development took place. The MNP became the first
Russian company invited by foreign company ENI as a contractor for design development and construction of big unit, designed
for operation outside Russian shelf segment of Northern Caspian Sea. The construction barge would be used to drive piles
(water depth up to 6 meters), that would fix technological and auxiliary barges. The barge is equipped with 8 point positioning
system, crawler crane DEMAG 12600 with capability of 1600 tones, equipment for pile driving, and other equipment. The length
of piles ~ up to 80 meters, 0.D. - 2.4 meter, weigh of one pile — up to 350 tones.

While development of the files there are going to be used newer achievements in oil recovery, implemented state-of-the-art
technologies, for example back pumping of gas into the formation, that is a unique technology for fields with anomaly high
formation pressure and high hydrogen sulphide content.

B8 cTpade Hedu. TUWO peannayer gBa KpynHbix NpoekTa: no Oil reservoir of Kashagan spreads for 40 kilometers, the proven

3axayke rasa B nnactel (N3l) u npoekT BTOporo nokonexus
(NBM). O6vexTs M3/MBM npeanonaraeTcs BBECTH B CTPOW
B TpeTeeM KBaprane 2006 ropa. Wx peanu3auua no3BonWT
fosectn fobivy HedTi Ha TeHrnsckom mectopoxaeHum ao 20
MNH TOHH B rof 1 Gonee. TLO nomumo Tenrusa pazpabarsiaet
mectopoxaerune Koponesckoe.

HemHoro yctynaer TeHru3cKoMmy, HO BCe Ke OTHOCHUTCA K
ruapokapboHaTHeIM 06pa3oBaHUAM MMPOBOTO 3HayeHus Ka-
payaraHakckoe MecTopoXaeHue, pacnonoxeHHoe s 3anagHo-
HasaxcraHckoit o6nactu. OHo 66110 0TKpbITO ewe B 1979 roay
M 43CcTU4HO 0CcBOeHO o pacnaga Cosertckoro Cowasa. B Havane
AEBAHOCTHIX NPU Y4acTUM MEWAYHAPOAHLIX KOMNaHWiA Beino
peweHo 80300HOBUTL NPOEKT. M3-nog CONAHbIX KYnonoe
W3BNEKaeT TAXenbie HedTb W ras KoHcopuymym Karachaganak
Petroleum Operating BV (KPO), cocrosawmit u3 British Gas,
Eni, Chevron Texaco u Lukoil. KapayaraHak copepxut okono
1200 mnH TOHH HedpTn U 1300 Mnpg M* ra3oBOro KoHAeHcara.
MNepepaboTka npogykuuu ocywectenferca Ha OpeHByprckom
razonepepabarsiBaiouem 3asopge.

B paspaboTke Tpex rnaBHbIX MECTOPOXAEHWI pecnybanky,
KOTOPbIE AOMKHbI 06eCneynTs K NepBoii NOA0BHHE Clefyioulero
AECATUNETUA pe3Koe HapawueaHue f06bIYN Ka3axCTaHCKOM

reservoir deposits are 1.5 billions of tones. The first oil discovered
during summer of 2000 in a well Vostok-1 in Atyrau region, an-
nounced the world about discovery of one of the largest deposits,
discovered during last 30 years. Consortium AGIP KCO, headed by
Italian ENI plans to start large-scale development of Kashagan
in 2008. In April of the present year there took place a new face
on things among consortium participants, the half of British BG
share, that leaved the project, passed to Kazakhstan. During 40
years of field development the country plans to get income in
60 billions US dollars.

Here, in Atyrau region, one of the oldest oil and gas producing
regions of the republic, about 50 % of the total recovered Kazakh-
stan oil and gas is produced. An oilfield Tengiz is located near
north-east of Caspian Sea coast, that according the deposit vol-
umes is referred to a so called class of super-giants and is among
5 biggest oilfield in the world. Tengiz oil is being recovered by
biggest oil producing company of the republic - Tengizchevroil,
which produces almost 25 % of the total recovered oil in the
country. TCO fulfills two big projects: pumping gas into the
formation and project of second generation. The candidates for
the both projects are planned to be return in operating mode
by third quarter of 2006. The fulfillment of the projects would

NOID3¥/HOWM13d

Ne2 utoHb/June 2005 51

Smpemrre—
AL M "{‘H, e




PETMOH/REGION

HedTH C HblHeWwHero ypoBHs, 1,15 mnu 6appeneit, fo 2 MaH
Gappeneit B CyTku, Hanbonbwas AoNs NPUHARNEKUT ameph-
KAHCKMM KOMNAHWUAM,

W3 poccuitckux Komnauuit Hanbonee aktuseH «Jlykonn»,
foyepHee npegnpuaTue kotoporo «Jlykonn Osepcus» seser
g Kasaxcrane paboTtbl no reonoropa3Befke, 0CBOEHWIO HO-
BbIX MECTOPON(AEHNIA, nocTaBke HedTH U HedTenpoayKTOs.,
CO3/aHUI0 CETU aBTO3aNpaBoYHbIX CTAHUWMK, OpraHn3aunu
COBMECTHBIX NPeANPUATHIl 1A CTPOUTENLCTBA 06BEKTOB NPO-

B uncne HOBbIX TEXHONOMMIA, HanpaBneHHbIX Ha NoBbIlLIEHWe
adbekTUBHOCTV paapaboTkn MecTopoxaeHuid, B 1997 roay Ha
KapayaraHakCkoMm MecTOpOXaeHNI 3apyDexHbIMUA CEPBUCHbI-
M KOMNaHusiMK Bbil Bnepasie npumMeHeH kontiobudr [1]. Ha-
psiay ¢ TPaaUUMOHHLIM METOAOM BYPeHUs CO CXeMHbIM KEPHO-
NPUEMHUKOM UCMOb30BaHWE KONTIOBUHIa NO3BONNNO PeLLINTL
pAa,NPoBem, BbI3BaHHbIX CIOXHLIMM YCIIOBUAMM HA CKBXKMHAX
3TOr0 MECTOPOXAEHUS.

B koHue 2004 roga 6ein 3aknio-
YyeH JoroBop o nocraeke B Kazax-
cTaH KONTIBWHIroBOW YCTAHOBKW
npoussoacTea ®UM. «besycnos-
HO, AN HAc 04eHb BaXeH BbIXOM
Ha pbiHOK KasaxcTaHa, Tem Bonee
4TO 3Ta nocraeka Obina conpsxe-
Ha C Cepbe3HoN MoAepHU3aLmnein
Hallel TeXHWKW, — pacckasbiBaeT
3amectuTens leHepanbHOro au-
pekrtopa C3A0 «Duamaiu» Amit-
pwit Hukonaesuy MpuBaHOBCKWIA.
— Camu anga ceba Ml NO3UUKO-
HUPYEM 3Ty YCTaHOBKY Kak TPeTbe
NOKONEHUE OTE4YECTBEHHbLIX MO-
BUNBHLIX KONTIOOWMHIOBLIX YCTaHO-
gok. OT BbiNyCcKaBLIErocs npexane
obopyaoBaHus ee OTAU4aeT pPag
HOBbIX KOHCTPYKTUBHbIX PELLUEHWIA,
a TaKKe MHTePHaLWOHANBHAS KOM-
nneKkTaumsa.

Bes ycTaHoBNeHHaa ruapasnuka
npepocTasneHa pupmon Parker,
npoTneoBLIOPOCOBOE 0OOPYAOBA-
Hue — ot Texas Oil Tools, rubkas
Tpyba — Precision, maHudonbab!
— FMC. Y10 kacaetcs HOBbIX
KOHCTPYKTUBHbIX PELLEHWIA, TO 8TO
— NOMHOCTBIO NAACTMKOBas Kabu-
Ha onepartopa ¢ OpArMHabHbIM
MEXaHU3MOM NoALEMA, MHXKEKTOP
C 9NEeKTPOHHLIM JAaTHMKOM Beca
rbkoii TpyBbl 1 MEXaHU3UPOBaH-
HOI1 CUCTEMOI1 yCcTaHOBKM xenoba
HanpasNsIoLLEero.

Ocoboe BHUMaHWE B 3TOIA ycTa-
HOBKE yaeneHo komgopTty obcny-
XUBAIOLWEro nepcoxHana: HoBoe
Kpec/io oneparopa, CTek/IonakeTsl,
OKHa C aHTUMOCKWTHBIMW CeTKa-
MW, KOHOMUMOHEP — He TOJIbKO B
kabuHe onepaTopa, Ho W B kabuHe
soauTens. YcraHoBKa BLINONHEHa
He3 ycraHOoBLUMKA 0DopyAoBaHMs, YTO NO3BONSET UCMONL30-
saTh Bobliee KONU4ecTBo rMbkoi Tpybel. NOHATHO, 4TO Takoe
WCNOMTHEHWE COOTBETCTBYET KOHKPETHBIM 3KCNTyaTalMOHHBIM
YCNOBUAM M UMEET HeobasaTenbHbIN xapakTep. TakuTto Tenepeb
Mbl FOTOBbI YANBAATE HALLMX NOTPEBUTENeii He TOMNBKO CTapbiMK
LieHamMu, HO 1 HOBbIM KOMOPTOM W KE4eCTBOM>.

BJ 8 Kasaxcrane / BJ in Kazakhstan

allow to recover from Tengiz field up to 20 millions tones of oil
annually and even more. Tengizchevroil develops Korolevski
field besides Tengiz.

Karachaganak field located in Western-Kazakhstan area is
not as big, as Tengiz, but still is referred to fields of a world
importance. It was discovered in 1979, and partially developed
before parting of USSR. In the beginning of 90-es with backing
of international companies they decided to continue with the

Among new technologies, aimed at filed development
efficiency, foreign servicing companies for the first time
used coiled tubing at Karachaganak field in 1897 [1].
Along with conventional drilling methods with system
soil-sampling tube the use of coiled tubing allowed to
solve a number of issues caused by complicated condi-
tions of this field wells.

At the end of 2004
there was concluded
an agreement on supply
to Kazakhstan of coiled
tubing unit, manufac-
tured by FID. “No doubt,
a penetration to Kazakh-
stan market is very im-
portant for us” - tells
Deputy General Direc-
tor of CJSC FIDMASH
Dmitry Gribanovsky. “We
market this unit as third
generation of domes-
tic mobile coiled tub-
ing units. It differs from
the equipment, that has
been produced earlier,
with a number of new
technological solutions,
as well as international
parts used in the unit.

All the hydraulic com-
ponents are represented
with company Parker,
BOP equipment with
Texas Oil Tools, coiled
tubing - Precision, mani-
folds — FMC. As for new
technological solutions
—this is fully plastic con-
trol cabin with original
lifting device, injector
with electronic gauge of
CT weigh and advanced
system of guiding arch
installation.

A special attention is
given to comfort of main-
tenance staff: new oper-
ator's chair, glass packs,
windows with mosquito
nets, air conditioner in-
stalled not only in control

cabin, but also in driver’s cabin.

The unit has no crane, so that it allows using longer coiled
tubing. It is clear that this particular unit is designed for
particular working conditions and is not obligatory. So we
are ready to surprise our customers not only with our prices
but a new comfort and quality”.
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Twppopaspeis nnacta — Trican
Fracturing — Trican

M3BOACTBEHHOTO W COLManbHOro HasHauenua. Poccuiickas
KOMNaHWA y4acTBYeT B peanu3auuu BOCbMU HedhTerasopbix
npoekTos Ha Tepputopuu pecnybankn. Cpegu HUX — pobbiya
yrnesofopofoe Ha Tenruze (yepes CN «J1YKapko» B coctase
TWO) u KapayaraHake, a Takie Ha KpPYMHOM MECTOPOXAEHNMN
Kymkons B pamkax Cl «Typrait Metponeymy.

KYOA NOVAOET HEDTL?

MapannenbHo pa3sBuTUIO f06BIYM PewWanucs BONPOCH
TPaHCNOPTUPOBKN yrmeBoAopofHblx pecypcos. B 2001 rogy u3
4epHOMOPCKOro nopta HoBOPOCCUIACK BbileN NepBblid TaHKep
C TEHTW3CKOW HedTblo, Bbina BBEAEHA B 3KCNAYATALMIO TPY-
GonposoaHas cuctema KTK, npegHasHayeHHas ans axkcnopra
Ka3axcTaHcKoi HedTu.

Mo cuctreme KTK c Hayana ee akcnnyatauuu B oKTabpe
2001 r. 6bIN0 OTIPYXEHO Ha IKCNOPT cBbIWE 50 MAH T
Hedrn. Mo cnosam reHepansHoro gupekropa KTK Wena
MakpoHanepa, cuctema KTK yie ceityac akcnnyatupyer-
CA C npeBbllleHWEM TEXHUYECKOMW npoel{moﬁ MOLWHOCTH.
lMnakupyertca paclwupeHue, KOTOpoe NO3BONUT YBEAUYUTS
MOWHOCTb CMCTEMBI 10 67 MAH T B rof NyTeM CTPOUTENLCTBA
10 pononHuTenbHbIX HEedTENEpPeKaYUBAIOWMX CTAHLKIA,
AONOAHUTENbHBIX pPe3epBYyapoB U TPETbero BbIHOCHOTO
NPMYanbHOrO YCTpOMCTBa.

KasaxcTaH B TeyeHUe AAUTENLHOrO BPEMEHU COXPaHAET
pobpococeackue oTHoweHus ¢ Poccueil, kotopas notpe6-
nfeT 6oMbWYI0 YacTb Ka3axcTaHCKOW HedTH W yepes KoTo-
Pyt «4epHoe 30n0TO» noctynaer B Espony. B 1o xe Bpems
AnBepcUdUKaLMA TPAHCNOPTHLIX MAPWPYTOB — BaAXHbLIN
daxTop BHeWHeH NoAUTUKKM rocyaapcTea. bausnexawmumu
peiHKamMu cObiTa HepT M NPUPOJHOTO ra3a ABAAITCA €BPO-
NeNCKUM, IKHOA3MATCKUI U KUTARCKMI, no3ToMy KasaxcraH
CTapaeTcs OPMeHTUPOBATLCA HE TOILKO Ha CeBEPHOro COCEAa,
Aa ¥ KomnauuW, paboTalolme B peruoHe, camu NpoABAAIOT
3aMHTEPECOBAHHOCTb B APYrux mapuwpyrax. B koHue ceH-
TA0ps 2004 roga B nocenke Atacy Heganeko ot KaparaHasl
Obin OTKPHIT 3HAK NEPBOT0 KMOMETPa U NPON3BeeH NepBbiid
CThiK HedTenposoga «Atacy — AnawaHbKoy». ITOT NpoekT
ABNAETCA BTOPLIM 3TaNOM B paMmKax NpoeKTa CTPOUTENbCTBA
He3asucumoro HedTenposoga u3 3anagHoro KaszaxcraHa
B Kutal, ocyuecTensaemMoro KUTaickon rocyaapcTBeHHol
HedTaHoi komnauueil CNPC. HenocpencTtsenHas 6an3octs
Ka3axcTaHCKUX MEcTOPOXMAeHWi K rpaHuuam MoaHebecHoi
Aenaer TPaHCNoOpTUPOBKY 0COBEHHO NpuBAEKaTensHOM ans
sToporo nocne CLWLA umnoptepa yrmesogopoaos.

project. From under salt dome produces heavy
oil and gas consortium Karachaganak Petroleum
Operating BV (KPO), that comprises British Gas,
Eni, Chevron Texaco and Lukoil. Karachaganak
has about 1200 millions of tons of oil and 1300
billions of m* of gas condensate. The refining is
effected by Orenburg gas processing factory.

In development of three principle oilfields of
the Republic, that by first half of next decade
have to provide drastic increase of oil recovery
increase from today’s level, 1,15 millions of barrels
to 2 millions of barrels per day, the biggest part
belongs to American companies.

The most active Russian company if Lukoil,
a branch Lukoil Overseas conducts exploration
activity in Kazakhstan, development of new
fields, supply of oil and oil products, building
filling station network, establishment of joint
ventures for building establishments for indus-
trial and social purposes. Russian company takes
part in 8 oil and gas projects on a territory of
republic. Among the projects are — recovery of
hydrocarbons at Tengiz (by means of LUKarko as a part of TCO)
and Karachaganak, as well as from huge field Kumkol within the
frames of Turgai Petroleum.

WHERE IS OIL GOING?

With recovery development issues there have been simultane-
ously solved issues on transportation of hydrocarbons. In 2001
from Black Sea port — Novorossiysk the first tanker with Tengiz
oil departed, there has been launched pipeline system of CPC for
export of Kazakhstan oil.

Via CPC system, from the day to its operation in October 2001
there have been exported over 50 millions of tons of oil. Accord-
ing to General Manager of CPC Ien McDonald, Caspian Pipeline
System is already being operated in excess of the rated capacity.
They plan to have an expansion, that would allow increasing the
capacity up to 67 millions of tones per year, by means of build-
ing 10 additional oil pumping stations, additional reservoirs and
third remote berth.

For along time Kazakhstan keeps good-neighbor relations with
Russia, which consumes the biggest part of Kazakhstan oil, and
via which territory the oil comes to Europe. At the same time
the diversification of transport routes is an important factor
of country foreign policy. The nearest market for oil and gas is
European, South-Asian and Chinese, that is why Kazakhstan tries
to be aimed not only at Russian neighbor. Companies operating
in the region, are showing interest in other routes. By the end
of September 2004 in a settlement Atasu, near Karaganda there
was established a sign of the first kilometer and there was made
the first butt of oil pipeline Atasu-Alashankou. This project is
the second stage within the frames of the construction project
of an independent pipeline from Western Kazakhstan to China,
that it fulfilled by Chinese state oil company CNPC. Immediate
proximity of Kazakhstan fields to borders of China makes the
transportation especially attractive for second world biggest
after USA hydrocarbon importer.

“Itisnot just construction of a new pipeline. This is an evidence
that the most mighty and ambitious projects could be fulfilled, in
case the efforts of businessmen and politicians are joined, precise
economic calculations are performed, and if to consider political
and economical expediency”, - stated Minister of Energy and
Mineral Resources of Kazakhstan Vladimir Shkolnik.

There have been offered activities aimed at research of prospec-
tive routes of oil and gas transportation: Baku-Tbilisi-Ceyhan,
Kazakhstan—Turkmenistan—Iran, Western Kazakhstan—Iran and
others.
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«3T0 He NMpocTo COOpYXKEeHUE HOBOro HedTenposoaa. 310
[0KA3aTenbCTBO TOTO, YTO [AKe Cambie rpaHano3Hbie, ambu-
LUMO3HbIE NPOEKTLI MOTYT BbITh Peanu30BaHs.l, cnu 00beAMHNTL
YCUNUA NONUTUKOB U BU3HECMEHOB, ECU NPOU3BECTH TOYHbIE
IKOHOMMYECKUE PACYETDI, ECIU YYECTH NOAUTUYECKYIO U IKOHO-
MUYECKYIO LenecoobpasHoCTby, — 3afaBUN MUHUCTP IHEPreTUKY
¥ MMHepanbHblx pecypcoB Kasaxcrada Bnagumup WKonbHUK.

MpegnonaratoTca paboTel N0 U3YYEHWIO NEPCNEKTUBHBIX
MapLpyTOB TPaHCNOPTUPOBKN HeTU 1 ra3a: baky — Tounucu
— [xeiixa, Kazaxctan — TypkmeHuctad — Wpan, 3anagHsii
KazaxctaH — WpaH u ap.

C 3ABOTOM O BJIATOCOCTOAHUN HAPOIA

Mocne Toro Kak BbiK caenaHbl OCHOBHbIE OTKPLITUA U f06bIYa
HedTW nowna nonHbiM xogom, KazaxcraH pewun Bocnonb3o-
BaTbCA OMBLITOM APYruX CTPaH, rae ObinW BbIABNEHBI 3HAYUMbIE
npombllwneHHsle 3anacel Hedtu. Caynosckas Apasus nposena
MONHYI0 HAaUMOHaNM3auuo HedTera3oBblx MECTOPOXAEHWUIA, CO-
3nana «Cayam Apamkoy, a Hopeerus caenana rocygapCcTBeHHYo
komnanuto «Statoil» nupgepom otpacnu. KasaxcraHy nogowna
HopBexcKkas mopens. CoznanHas B 1997 rogy HauuoHanbHas
romnanua «Kaszaxoiny» B 2002-M 06beAMHMAACL C KOMNAHWEHR
«TpaHcnopT HedTW W rasa», B pesynsrate Guina obpaszosaHa
rocyaapcTeeHHan ctpyktypa «KasMyHaiilasy». 3agaum, kotopsle
noctaeun nepeg coboil co3faHHbIi rMraHT, He u3 npoctbix. Mo
cnoBam npesugeHTa komnaHuu Jlaszara KuuHosa,
cnepyeT npexpae Bcero Mobunu3oBaTe pecypchl
OTeYeCTBEHHbIX NPeanpUATWIA Ans pasBuUTHA J0DbIYM
HedhTH 1 ra3a Ha HOBbIX MECTOPOXAEHUAX, 00CYKM- |
BaHWA HeqTera3oBoro CEKTOPa NpPOMbILNEHHOCTH
Ha ypoBHe MWpPOBbLIX cTaHaapToB. Cpeau Apyrux
3afay OH oTMeyaeT HeobxopMMocTh obecneynTs
3alMTY 3aKOHHBIX ¥ CNPaBeRSIMBLIX WHTEPECOB
OTEYECTBEHHbIX MPeANnpUATUHIl, YYACTBYIOWMNX B
MeXAYHapOAHbIX MPOEKTax, a TakKe HanaguTb Ha-
[EXHYI0 TPaHCNOPTUPOBKY HedTW 1 ra3a Kak BHyTpH
CTPaHbl, TaK W Ha IKCNOPT.

CeropHa pecnybnuka cTpemuTcs UMeTb He MeHee 50
% BO BCEX COBMECTHbIX MPOEKTaX Ha ee TepPUTOPUK.
K Hayany 2006 ropa nnanupyerca pazpaborka cpeg-
HEeCPOYHbIX NPaBUTENbCTBEHHbIX MPOrPaMMm OCBOEHMA
KasaxcraHckoro cektopa Kacnuiickoro wenbga u
pa3BuUTUA HeTera3oBOW OTPACU B LLENOM.

B T0 e Bpems, yuUTbIBAA CNIOKHBIE FTe0N0rYecKkue
YCNOBKA MECTOPOXAEHWI M HEOOXOAMMOCTb BIOME-
HUA CYLLECTBEHHbIX CPEACTB B UX pa3paboTky, Kpyn-
Hble 3apybexHbie HedTAHbIE KOMNAHUKM BEAYT Nepe-
roBOPkI C NpaBuTeNbCTBOM KasaxcTaHa, Hafeacs, 4To
pecnybnuka noigeT Ha YCTYNKKU B CROMUBLLMXCA ycnosusax. Begb
pOCT 3aBMCHMON OT HehTU IKOHOMUKM, COCTABAAIOILWIA B CPEAHEM
10 % B rofi, BO MHOTOM — pe3ynkTar 3apy6emHsiX MHBECTULMIA B
HedTAHOI cekTop. 3a nocnegHue AecaTb neT 06beM UHBECTULMI
cocTasun npubnnsnuTensHo 28 MApp A0NNAPOB.

[nagHas 3agaya, CTOAWAA Nepes NpasuTeNLCTBOM pecny6b-
NUKM, — TPAMOTHO PacnopaAnTsCA AOX0AaMu oT A06bIYU
YrNeBoJOPOAHOro Chipba. WX, Noxoxe, XxBaTaer He TONbKO Ha
peweHune HacywHblx npobnembl. bonee 350 mnH gonnapos Oy-
LeT NoTpayeHo Ha HOBble KocMUYecKue npoekTsl, K 2008-2009
rofly NNaHWpyeTCcA NOCTOPUTb PAKETHO-KOCMUYECKUI KOMNNEKC
«baittepek». bnarogaps coppeMeHHOI 3aCTPoiKe Henofpama-
eMOi IKCTPABAraHTHOCTLIO BLIAENACTCA CPpean CTONNL, BbIBLINX
pecny6nuk Cosetckoro Coto3a ActaHa.

1. MwoyHc P.JA. Paspabotka mectopomaenus Kapauaravak
metogoMm konTiobuHra / SPE68349.

WITH CARE ON NATION PROSPERITY
After the main discoveries were done, and oilfield recovery
rushed at a full speed, Kazakhstan decided to use experience
of other countries where there were discovered industry sig-
nificant oil deposits. Saudi Arabia effected a complete nation-
alization of oil and gas fields, established Saudi Aramco, and
Norway made a state company Statoil a leader of the industry.
Kazakhstan has chosen a second model. Created in 1997 state
company Kazakhoil in 2002 merged with company “Transport
nefti i gaza”, as a result appeared state KazMunayGaz. Tasks
of the company were not easy ones. According to president of
the company Lyazzat Kiinov, first of all they should mobilize
resources of domestic companies in order to develop oil and
gas production from new fields, servicing oil and gas industry
branch according to the world levels. As he mentions among
other tasks are the necessity to provide protection of lawful and
fair interests of domestic enterprises, taking part in the inter-
national projects, as well as to set a reliable oil and gas trans-
portation withing the borders of the country and abroad.
Today, the republic tries to have at least 50 %in all the joint proj-
ects onits territory. By the beginning of 2006 they plan to develop
medium-term programs of mastering Kazakhstan sector of Caspian
shelf and development of oil and gas industry in general.
At this time, taking into account complicated geological condi-
tions of fields and necessity of investments of state funds into

their development, huge foreign oilfield companies negotiate with
government of Kazakhstan, hoping that republic would make a
concession in this circumstances. The growth of oil dependant
economics, amounting 10 % per year, to a great extent is aresult of
foreign investments in oil sector. During last 10 years the volume
of investments makes abhout 28 billions of US dollars.

The primary task of the government is how to wisely dis-
pose of income from the hydrocarbon recovery. Seems the
profit is enough not only for solution of current problems.
More than 350 millions of dollars would be spent for new
cosmic projects, by the 2008-2009 rocket-space complex
Baiterek would be built. Due to new building up Astana
differs with its inimitable extravagance from other capitals
of ex USSR republics.

1. Jones R.D. The development of Karachaganak field with
coiled tubing / SPE68349.
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Mepen samu — doTorpaduu, NpucnaHHbIe Ha KOHKYpC U3 bawkopTocTana. Wx aBTop,
Pum Pudrarosuy Canurackapos, OKOHHW Ypumckui rocyAapcTBeHHbI HedTAHOM
Texuudecknit yHusepcutet B 2000 roay. Mocne obyuenus pabotan B nabopatopuu
rOpU30HTaNbLHOTO BypeHus bawHUNNHedTH, 3aTem NPOACKUA CBOIO TPYAOBYIO ne-
ATeNLHOCTL B KaYecTse TexHonora no o6paboTke npu3aboitHoi 30HbI naacra 000
«0itn IHKWHUPUHT?.

B HacTonuiee Bpems Pum paboTaer MHKEHepoM [1eNpPecCUOHHBIX METOA0B BCKPLITUA
000 «MNL Wntex». 3aHumaeTcs KONTIOBMHrOM TpeTuit To. Ero CTaTby U «KUBbIE»
doTorpaduu nO3BOAMAYM HAM COCTABUTE npefcTaneHue 0 TOM, Kak NpoMCXOANNO
BHeapeHue KonTiobuHrosoro Gypeus. MNouyBcTBOBATH CEOA y4aCTHUKAMU NpoLeCea,
3aneyaTneHHoro B pasHyio noroay.

&1

==

L

v

There are pictures from Bashkiria. The photographer, Rim Rifgatovich graduated &5
from Ufa state oil technical university in 2000. After the graduation he was working §
for a laboratory of horizontal drilling of BashNIPIneft, than continued its working b
activity as a bottomhole treatment production engineer in 0il Engineering. ' :
Today, Rim works as an engineer of underbalanced development of Intech. He is e
being involved in coiled tubing for three years. His articles and vivid pictures allowed
to make an image about introduction of coiled tubing drilling. To feel ourselves as
participants of the process, captured in different weather.
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JIEHTA HOBOCTEW/NEWS

BJ SERVICES CIMTPABWJIACH

CO CJIOKHbIM CKBAXWHHbBIMW
yCJIOBUAMWN HA MECTOPOXAEHWK BMB
B NOJIbLUE

B xoge nocnefiHWX HECKONbKWX NET OKanuHa cynbdupa
Kenesa cHumaet obuwyio fobbivy Ha mecTopoxaerun BMB B
ceBepo-3anagHoi lMonbwe. Bonpeku cnomHbIM YCNIOBUAM B
cksaxuHe, Polish Oil & Gas Company (POGC) ycnewHo MexaHu-
YECKM YAanuna oTNoKeHUa OKaNUHbl U BOCCTaHOBMUAA [06BIYY,
MCMONb3YysA TEXHONOTUIO PAaCWUPEHUA CTBONA NOCPEACTEOM
TONCTOCTEHHOM rMOKON TpyObl. YenewHas kamnanua no 04UCTKe
Tpex CKBaXMUH OblNa BLINONHEHA C MCNONb30BAHUEM MOPLIHEBbIX
MOTOPOB, )pe3 u paclupuTeneil.

06paboTka BbIGpaHHbIX CKBaMUH npep-
CTaBnAnNa TPYAHOCTb U3-3a TBEPAOCTU
OKaNKHBI, BLICOKOTO NJacToBOrO fasne-
HUS, cpefsl ¢ cepoeofopoaom. Bee Tpu
CKBa¥WHbI UMW CTAaTUYECKOe AaBneHue
Ha 3a6oe B 550 6ap, u npepnonaranoce, |
YTO YCTLEBOE AABNEHME B XOAE Onepauuiu
Byget sbiwe 300 6ap. Mpu copepkanuy
BbICOKOCEPHUCTOTO rasa cabilie 15 % Ha
HEKOTOPBIX Y4acTKax MeCTOPOXAEHUA
coobpaeHus 6e30nacHoCTH U Hagnexa-
Wi BbIGOP 060pPYAOBaHMA BbINK KAKOYOM
K YCNEWHOMY BbINMONHEHUIO NPOEKTA.

BJ Services International B.V. no-
nyYymMna 3anpoc 0 NpefocTaBneHun o
TONCTOCTEHHOW HEMpepbIBHOM TpyBbl
avameTpom 1,75 froiMa, npurogHoi ans
paboTbl B 3KCTPEMANbHBIX CKBAMUHHBIX YCNOBUAX. MHMeHepbl
BJ npoaHanuauposanu ycunus Tpybel U NporHo3upyemble pe-
MUMBI TOTOKA C MOAENUPYIOLMM NpOrpamMMHbIM obecneveHmnem
CIRCA. CneumnansHas Tpyba c nepemMeHHON TONWMWHON CTEHKN
1,75 pioiima 6bina usrotoeneHa u3 marepuana s 80 ksi (Toic.
(yHTOB Ha KB. Atoitm). Marepuan c TakoW xapaKTepuCTUKO
CHWKAET PUCK OXPYNYUBAHUA CEPOBOJOPOAOM NO CPABHEHMIO
¢ 90 ksi unu bonee BLICOKOCOPTHLIMK MaTepuanamu.

MnaBHOM Lenblo BCex Tpex onepauuit ounucTku Buino yee-
nu4yeHne nobeiyn nyTem dpe3epoBKU OKanWHbl cynbhuga
Kenesaus 2-7/8-A10AMOBOI HACOCHO-KOMNPECCOPHON TPY6bI.
Bropoit uensio 6uina dpesepoBKa OKanuHbl M3 7-A10MMOBOI
nepdopupoBaHHoi 06CafHON KONOHHBI HuMe HalMaka Ha-
COCHO-KOMNPECCOpHbIX TPYD, Tak Kak Gbl10 NOJO3PEHUE, YTO
nepdopauus u NOpoBbIe KaHanbl MoK BbiTb NONHOCTLIO UK
4aCTUYHO 33COPEHBI.

CkBamHbl Buszewo-3, Buszewo-5 u Mostno-2 6binun ycnelwHo
OYMLLEHbI, onepaLuu noTpeboBani 4,5 AHA Ha KaXAYI0 CKBAKM-
HY M BKAKOYaNW cnepyloline warm:
® CNYCK B CKBAMMHY C 3aKaykoi 200 NUTPOB B MUHYTY AnA

Bbi)pe3epoBKN OKaNUHbI U3 TPyObI;
® CNYCK B CKBXMUHY C HAanpasnsfiounM @pesepom no 7-awi-

BJ SERVIES HANDLED THE COMPLICATED

WELL CONDITIONS ON BMB FIELD,
POLAND

4
8,

During the last few years, iron sulfide scale has reduced
overall production from the BMB field in northwest Poland.
Despite challenging well environments, the Polish 0il &
Gas Company (POGC) has been successful in mechanically
removing the scale deposits and restoring production using
underreaming technology conveyed on heavy-wall coiled
tubing (CT). The successful campaign to clean three wells
was completed using positive displacement motors (PDMs),
mills and underreamers.

The candidate wells selected for CT clean-outs presented

operational challenges due to
SR j the type and hardness of the
scale, high formation pressures
and an H S service environment.
. All 3 well candidates have static
bottom hole pressures (SBHP)
of up to 550 bars and wellhead
pressures during operations
were expected to exceed 300
bars. With sour gas content in
excess of 15 % in some areas of
the field, safety considerations
(such as performing clean-out
operations under hydrostati-
cally balanced conditions) and
proper equipment selection
(such as employing a high-pres-
sure CT work string) would be key to the successful comple-
tion of the project.

BJ Services International B.V. was asked to provide heavy-wall
1.75" coiled tubing suitable to these extreme well conditions.

BJ engineers analyzed tubing force and predicted flow
regimes with the company’s CIRCA coiled tubing modelling
software. A special 1.75" tapered coiled tubing string manu-
factured with 80 ksi grade material was ordered to meet well
conditions. This 80ksi-grade material reduces risk of hydrogen
sulfide embrittlement compared with 90 ksi grade or higher
material.

The primary objective of all three clean-out operations was to
increase production by milling iron sulfide scale from the 2-7/8"
production tubing. Once production tubing was cleaned, the
second objective was to underream scale from the 7" perforated
casing below the tubing shoe since it was suspected that perfora-
tion and pore channels could be fully or partially plugged. .

Wells Buszewo-3, Buszewo-5 and Mostno-2 were successfully
cleaned out. Operations required an average of 4.5 days per well.
The clean-out operations comprised the following steps:
® run in hole pumping oil at 200L/min to mill-out scale from

tubing;

w
[ae]
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MoBOI 06capHoit Tpy6e Ha Tpebyemyio ryGuHy;
® CNYCK B CKBAXWHY C pacluMputenem u 4,5-n0iMoBbIMK Nne3-
BUAMK Ha Tpebyemyio ry6uHy;
® CNYCK B CKBAaXMWHY C pacwupurtenem u 6,0-gioliMoBbIMK Nne3-
BUAMU Ha Tpebyemyto ry6uHy.
Polish 0il & Gas Company umeet nnatbl nposecTu 06paboTky
NOAOOHOr0 TUNA U HA APYrUX CKBAXMHAX MECTOPOMAEHUA.

WUctounuw: B services

«CEBEPHASA HEDTb»
HAYHET CEMICMOPA3BEKY
HA BOPTAMYCIOPCKOM YYACTKE B KOMM

AOQ «CesepHas HedTb» (gouepHee npepnpuatus HK
«PocHedTb») nnaHupyeT HauaTs NpoBeaeHNUe feTann3aLuoHHON
ceficMopa3sBenku v BypeHue NoMCKOBO-Pa3BeloYHbIX CKBAMH Ha
Bopramyciopckom yyactie B Komu B ce3oH 2006 roga. 06 3tom ro-
BOPUTCA B COOBLIEHMM, pa3MeleHHOM Ha caitTe «PocHedTu.

«CesepHas HedTb» nobefuna B ayKUMOHe Ha Npaso reo-
NOTUYECKOTO U3Y4YeHWs, pa3sefkn W fobbiyn coipes Bop-
ramycrpcKoro Hed)TerasoHoCHOro y4actka. B coobuieHun
«PocHedTn» rosoputcs, 4To no mepe pocta o6vemos pabot
Oyaer yBennuMBarTbCa YMCNo pabounx MecT u pacliMpsaTLCA
Hanoroobnaraemas 6asa koMnaHuu B
WHTuHckom paiioHe, B Pecny6nuke Komu
B uenom. lpeasaputensHele U3bickaTensb-
ckue paboTel NNaHUpPyeTCA Hauyath yme
netom 2005 ropga.

[lepBbit 3aMeCcTUTeNb MNaBbl perMoHa
M. Oppa yeepeH, yto «CeBepHasn HedTby
MPUCTYNUT K OCBOEHUIO MECTOPOXAEHMSA B
KOpPOTKUE CPOKK 1 yoKke B 2006 rofly HayHeT
NPOMbIWAEHHYIO A0BbIYY CbipbA, YTO, NO
€ro MHEHWIO, NONOKUTENLHO CKaXeTca Ha
3IKOHOMMWKE AenpeccuBHOro HbiHe MHTWH-
CKOTo paioHa 3a cYeT CO3/laHWA HOBbIX
paboyunx mecr, cTpouTenbcTea MHMpa-
CTPYKTYPbI M LONONHUTENbHBIX HANIOTOBbIX
NOCTYNNEHWUA,

Pecypcol HedTu (C3) Bopramyciopckoro
y4acTKa: reonoruyeckne — 19,4 MaH. TOHH,
“3Bnexkaembie — 3,1 MIH TOHH.

McTouHuk: UHTEPDAKC-AHU

MEPBbI 3TAMN HEDTEMNPOBOJA TANLLET-
HAXOLKA BYAET NOCTPOEH B 2008 roay

«PaboTbl N0 NpoekTUpoBaHuio HehTenposoga AONKHEI
BbiTh 3aBeplieHbl B UONe 3T0r0 roga, a coopyxeHue nepeoro
37ana Hedrenposopa Taiwer—Haxogka coctoutcs B 2008
rofy», — ckasan masa Munnpomanepro PO Buktop XpucrteHko
Ha COBeLlaHuKH npe3ngeHTa c yneHamu npaBuTenbLCTBA. Tak we
ox pobasun, 4to «CyprytHedreras» u «HOKOC» nogkniouarcs
CO CsOMMU MecTopoxaeHnamu B BocTouHoi Cubupm k Hedre-
nposogy «Tawer—Haxoaka». «3T0 NO3BOAUT CUHXPOHU3NPO-
8aTs AeicTeuA 100bIBAIOLWUX KOMNAHWIA, Y4TOBLI BTOpPOIl 3Tan
HEDTENDOBO/A MOT HAYaTbCA NPU NOHUMAHUN NEPCNEKTUB ero
3arpyssmne, — CKasan XpUCTeHKo.

Kpowme 7070, N0 cnosam MMHUCTPa, NpegnonaraeTcs pacim-
puUTh AeHCTBYIOWME cuCTeMbl HehTeNPOBOAOB HA yyacTKe OT
3anagHon Cubupw go Taitwera.

UcTounun: PUA «Hosoctu»

* run in hole with pilot mill through the 7” casing to TD;
* run in hole with underreamer and 4.5” blades to TD;
® run in hole with underreamer and 6.0" blades to TD.
Polish Oil & Gas Company has plans to continue this type of
treatment on other wells in the field.

Source: BJ services

SEVERNAYA NEFT
STARTS PROSPECTING SEISMOLOGY
ON VORGAMUSIURSKI SITE IN KOMI

Severnaya Neft (a Rosneft branch) plans to start detailed
prospecting seismology and prospect well drilling on Vorga-
musiurski site in Komi in 2006. An announcement on Rosnewt
website informs about this event.

Severnaye Heft has won the auction for the right of geo-
logical prospecting and producing of raw materials from
Vorgamusiurski oil and gas site. Rosneft announces as the
working activity grows, a number of working places and tax-
able company database grows in Intinsky region, in Republic
Komi in general. The preliminary
exploration is to be conducted in
summer of 2005. The first deputy
of region head P.Orda is certain
that Severnaya Neft will develop
the field shortly and in 2006 it
begins commercial production
that according to his point of
view would cause a positive im-
pact on economics of depressed
Intinsky region due to creation
of new working places, infrastruc-
ture development and additional
tax earnings.

The field capacity (C3) Vorga-
musursky region: geological re-
sources — 19.4 millions of tones,
recoverable reserves — 3.1 mil-
lions of tones.

Source: INTERFAX-ANI

THE FIRST STAGE OF OIL PIPELINE OF
TASHKENT-NAKHODKA SHOULD BE B2%I(I)_'é'
IN

“The pipeline design work should be finished in July
of this year, and a construction of the first stage of the
pipeline is to be in 2008”, — said head of Minpromenergo
of Russian Federation Viktor Khristenko during the meeting
with government officials. He also added that Surgutneft-
egaz and YUKOS are joining pipeline “Taishet-Nakhodka”
with its fields in the Eastern Siberia. “This allows to
synchronize the activities of producing companies, so the
second stage of pipeline could be started after its capac-
ity is understood”, — said Khristenko. Besides, according
to minister they propose to widen the existing structures
of oil pipeline system in the segment between Western
Siberia and Taishet.

Source: RIA Novosti
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MAPK KOJITIOBUHIOBBIX YCTAHOBOK,

OENCTBYIOLLIX HA MEXAYHAPOAHOM PbIHKE, NO COCTOSHWUIO HA 1.10.2004 r.
ACTIVE COILED TUBING UNITS _
ENGAGED IN INTERNATIONAL OPERATIONS AS OF 1-OCT-04

Cratuctudeckue aaxHble niobesHo npegocrasnensl Jlecom TomauHoM,

npepcTasuTenem komnauuu Trican, AUPEKTOPOM KaHAACKOro OTAENEHUA MEXAYHAPOAHON KONTIOBUH-

rosoi accouuauuu (ICoTA)

Statistics is provided by Les Tomlin, a representative of Trican,

a Director of the Canadian Chapter of the International Coiled Tubing Association (ICoTA)

Active coiled tubing units for the United States

; Company/Komnauua Location/Pernon | Total Units/
KonTiobuHrosele ycraHosku, aeicteytowue s CLUA Utoro
Maverick United States/CILA 2
Units/konu4ectso Force Ener United States/CIUIA 2
Location/PernoH PR o il - gy /
Procoil United States/CIUA 9
Year/rop 2004 2005
IPS Energy United States/CLIA 5
East Texas/BocrouHeiil Texac 33 36
Evergreen / Pioneer United States/CLUA 1
South Texas/HmHbit Texac 48 4b ;
Cal Energy Coso United States/CLUIA 1
West Texas/3anapHbiit Texac 18 19 e -
Rio Coil / Western Energy United States/CLIA 2
isi 10 n 57 58 3 ;
Soutdtainsians/ Kiananlynswaua Torch Energy Advisors United States/CLUA 2
20 25 -
Oriatowa). Uxnaown €&J Coiled Tubing United States/CLUA 3
6 40 36 i = = 5
s A et are S e Silverado Coiled Tubing United States/CLIA 2
i 21 26
Rocky Mountains/ Ckanucrsie ropsl Total Active US Units/Hroro 257
North Eastern US/ Cesepo-soctow CLUA T 4 AedcTByOWMX ycTaHoBoK B CLUA
Alaska/ Anacka 9 9
Total units for United States/
Wroro no CLIA i -y
Total
Location/PeruoH Units/
. Wroro
. Total Units/
Company/Komnanua Location/Peruon Wetra Narth (North of Edmanton 20
Haltiburton United States/CLUA 37 ~Loydminster) Ceseprian
(K ceBepy oT IgMOHTOHA—
Schlumberger United States/CLUA 43 NnowamutHerep)
BJ CoilTech United States/CLLUA 42 Central( Between Edmonton 85
; ? — Calgary)/ UenTpaneHan
Superior United States/CLWA 21 (MeX Ay IAMOHTOHOM-
Cudd Pressure Control United States/CLUA 26 Kanrapw)
Coiled Tubing Services United States/CLUA 20 South (South of Calgary)/ 141
- - = t0mnan (k lory o1 Kanrapu)
Arctic Recoil United States/CLLUA 8
: East (East Coast & Great 5
MMI United States/CLUA 4 Lakes)/ BocTounas
Hub City United States/CLUA 1 (BocTouHoe nobepese u
- - Benuxue o3epa)
ABC Nitrogen United States/CLUA 2
- TOTAL UNITS FOR CANADA/ 239 311
Glo-Valve United States/CLUA 2 Wroro no Kanage
Infinistar United States/CLUA 2 CTD’s are included in CTU 42
Key Well Services United States/CLIA 9 Count/ yctaosku ana
KT ernioyeHs & obiee
Pool Well Service United States/CLUA 9 KOSMYECTBO
Sanjel Coiled Tubing United States/CLUA 5 Year/rop 2004 2005
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MEXAYHAPO/HbIE BbICTABKM Y KOH®EPEHLMU/INTERNATIONAL EXHIBITIONS&CONFERENCES

MEXAYHAPOOHbBIE BbICTABKW U KOH®EPEHLUW
INTERNATIONAL EXHIBITIONS AND CONFERENCES

12-13

11-14

26-27

23-25

30

31

4-7

6-9

6-10

7-9

12-14

13-15

13-15

20-23

21-23
21-24

25-29

28-
1 oKT.

Wionb/July

WpaHckas MexxayHapoaHas koHdepeHuus no HedTu, rasy u Hedrexummum
Iranian International 0il, Gas and Petrochemical Conference

0GA 2005
Hedrerasosan a3uarckas MeXAyHapofHan BbICTaBka no paspaboTke u fobbiue
0il&Gas Asia International Oil&Gas Exploration and Production Exhibition

YnpasneHue 6e3onacHocTbio bypeHus B HedTerasosoi otpaciu
Drilling Safety Management in Oil & Gas

Aeryct/ August

JluBuitckas aHepreTuyeckas seictaska — 2005
Libya Energy 2005

9-1 CneLManu3upoBaHHas MeXayHapoaHan BeicTaska «Hedb. fas. Xumua — 2005»

9th international exhibition “0il. Gas. Petrochemistry — 2005"

30-1 exerofHas BbiCTaBKa U KoHdepeHuus Hedrerasoson accoumnaumm UHpoHesum
Indonesian Petroleum Association 30" Annual Convention &Exhibition

HauuoHanbHbie HedTAHBIE KOMNAHWKW B MUPE: CTpaTernyecKoe
nHGOpMaLMOHHOE CoBelllaHue
National Oil Companies Worldwide: Strategy Briefing

CeHTabpb/September

ExceroaHas BbICTABKA ¥ KOH(EPEHLUA aMePUKaHCKOM accouuauum
reonoros-He@TAHNKOB <
AAPG International Conference and Exhibition

OddwopHas Espona—2005. Hedrerazosas BbICTaBKa U KOHBEpeHUmUs
Offshore Europe—2005. 0il&Gas Exhibition &Conference

CITOGIC-2005

MexayHapogHblit TexHonornyeckuit hopym «HoBbIe BbICOKNE TEXHONOTHM
ra3oBoi, HeTAHON NPOMbIWAEHHOCTH, IHEPreTUKIN W CBA3UY
International technological forum “High tech in oil&gas industry, power
engineering and connection”

HedTb. [a3. Hedrexumna—2005. 12-7 MexayHapoaHas BbiCTaBKa
12-th international exhibition “Oil. Gas. Petrochemistry 2005”

Kondepenuus v eoictaBka bivkHero Boctoka no 6yposbim TeXHONOrHsAM,
opraHu3sosaHHas SPE/IADC
SPE/IADC Middle East Drilling Technology Conference and Exhibition

Bbictaeka razoso# otpacnu EXPOGAZ
EXPOGAZ Gas Industries Exhibition

RAO/CIS OFFSHORE 2005 :

7-9 MeXYHApOAHas KOH(EepeHLMA U BLICTABKA NO TEMATUKE OCBOEHUA
KOHTWHEHTaNnbHOro Wenbha

7-th international conference and exhibition on the topic of continental
shelf developing

12-s cneuuanu3npoBaHHas BbictaBka «HedTb 1 ras. TonnusHo-
3HEepreTUYecKnit KoMnIeKe»
12-th exhibition “0il&Gas. Fuel and Energy Complex”

BocbMasn cneumanusvposaHHas Bbictaska «Openbypr. Hedts v ra3. Ivepro-2005»
The 8-th specialized exhibition “Orenburg. 0il&Gas. Energo-2005"

BuicTaBKa 1 KOH(hEpeHUMsA TeXHONOrWiA pa3seaku u obuiun HedTy 1 rasa
0il&Gas Technology Indonesia 2005

18- Muposoit Hedrerasossiit koHrpecc (WPC)

18" World Petroleum Congress (WPC)

10-7 cneunanusuposanHas BbicTagka «Cypryt. Hedtb 1 raz—2005»
10-th exhibition “Surgut. Oil&Gas-2005"

Terepax, Wpan
Teheran, Iran

Kyana-flymnyp, Manai3ua
Kuala Lumpur, Malaysia

Kyana-Jlymnyp, Manan3us
Kuala Lumpur, Malaysia

Tpunonu, Jlusus
Tripoli, Libya

Caparos, Poccus
Saratov, Russia

[Lxakapta, MHgoHe3us
Jakarta, Indonesia

laara, HugepnaHasl
Hague, Netherlands

Mapwx, ®PpaHumns
Paris, France

AbepauH, Wotnanaua,
BenukobpuraHus
Aberdeen, Scotland, UK

XauTbl-MaHcuiick, Poccus
Khanty-Mansiysk, Russia

Kazaub, Poccus
Kazan, Russia

[ly6an, OA3
Dubai, United Arab
Emirates

Mapux, PpaHumns
Paris, France

Cankr-Nerepbypr, Poccus
Saint-Petersburg, Russia

TiomeHb, Poccus
Tyumen, Russia

Openbypr, Poccus
Orenburg, Russia

Dxakapta, UHpoHe3ns
Jakarta, Indonesia

MoxaHuecbypr, Adpuka
Johannesburg, Africa

Cypryr, Poccus
Surgut, Russia

(o)}
N
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‘O Coiled Tubing Eqmprhnt Systems
® Offshore Coiled Tubing Equipment
Blowout Preventer Equl pment =%

® Komnnekchbl OGOpyAdBaHH ' ans Gypenns

® Komnnekcbi 060pya0BaHn D
nnatgopm

® [poTnBoBbIGpOCOBOE oﬁopy.qosa

® CneunansHoe obopyaoBaHue ans
ruapopaspbiBa nnacra

® NHxeKkTopkl

26 Rybalko Street Minsk Belarus 220033
Tel.: +375 17 298 24 11

Fax: +375 17 298 24 13

E-mail: info@fid.by

http:/ /www.fidcoiledtubing.com

OPYCCIKUU

L R FFTTT

FID GROUP



Haw nakep MHKT
BbIAEPXMUT..

COIIFLATE

*Mapxa WmomGepxe

05-CT-024

OnTumansHoe BuINONHEHWE paboT C HaAyBHLIMU NAKEPAMU B CKBaXMWHAX C
aKcTpemansHbiMu 3a60iHbIMK yCAOBUAMNI TPeOyeT NpaBunbHON KOHUry-
pauuu 3a60AHOr0 MHCTPYMEHTE, KOPPEKTHOrO PacyieTa u HeYKOCHUTENbHO-
ro coGniofeHnA BCEX erg ycTaHOBOYHbIX napameTpos. bnaroaapa Boamox-

. HOCTH BbINONHEHWA BCEX aTUX TPeBOBaHWiA, arpecCcuBHbIE CPefibl ! BbICOKNE

TEMNEpaTypsl B CKBAXKMHAX HEe 0Ka3bIBAKT HeraTUBHOrO BIMAHMA Ha Nakep
CoilFLATE* komnanuu LLniomGepxe, npeaHasHayeHHbIn ANA paboTsl Yepes
HaCOCHO-KOMMNPEecCcopHble TpyObl.

HagysHoit nakep CoilFLATE npefocTaBnaeT HafiexXHoe pellieHie no repMe-
TH3aLMM UHTEPBaNa B 3a60e CKBAXMHI NP1 BLICOKWX JaBNEHWUAX U NPK
GonblUNX CTENEHAX PacLUMPEHNA TepMETU3NPYIOLLEro 3NeMEHTA, YBENUYN-
BaA TEM CambIM BO3MOXHOCTU NPOBEAEHUA 30HANLHOI 30NALMK B paHee
HEAOCTYNHbIX YCNOBUAX.

PemMoHTHO-u30nAUMOHHbIE paboTel ¢ nakepom CoilFLATE moryT BbInOnHATS-
cAa Ges FNYLWEHWA CKBAXMH.

www.oilfield.slb.com/coilflate
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