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KAKOBbI NMEPCNEKTUBbI PACLLUMPEHWA
KONTIOBUHIOBbIX MPOU3BOACTB?

bonee 15 net 0CHOBHBIMW NPOU3BOAUTENAMI KOATIOGUH-
rosoro o6opyfoBaHua 6bnk Anwb gse komnaHum u3 CLUA,
JHauuTenbHoe yBenuueHue rabaputos U Beca KONTIBUHIOBLIX
ycTaHoBoK (Macca 6onee 50 TOHH yIKe He PefKOCTb) NPUBENo K
BO3PACTAHMIO PUCKOB NP MX TPAHCNOPTUPOBKE, @ TAKIKE K \10-
POMKEHWIO CTOMMOCTM Camoil TpaHCNopTUPOBKK. Ha cerogHAw-
HUI leHb MUPOBAA IHEPreTUKa HYIKAAETCHA B AONOAHWUTENbHbIX
nocTaelMKax KonTbuHrosoro o6opynosaHua. Ux nossnenue
Moer BbiTe 0BYCNOBNEHO KaK pacluMpeHrem Npou3so/CcTea
yie paboTalouux KOMNaHWi, Tak U NOSBNEHWEM Ha PbIHKe
KONTIOBMHTOBbLIX TEXHONOTUIA HOBbIX MIPOKOB.

470 Ham M3BECTHO Ha CETOAHAWHMIA AeHb O NEPCNeKTUBAX U BO3MOMKHbIX
mecTax 6asuposaHus HoBbIX npoussoacTs? He Tak pasuo oba amepu-
KAHCKWUX NpOW3BOAMTENA KONTIOOMHTOBOTO 0BOPYA0BAHUA OCYILECTBUIM
MacwrabHble KaNnUTaNOBAOKEHUS B MOEPHU3ALMIO CBOUX NPOM3BOACTE
C Lenbio yoBNETBOPEHMA BO3POCIIEro CNpoca Ha Wx npoayKkumio. 0aHako
3T0 He pewuno npobnemy NOCTABOK Ha OCHOBHbIE PLIHKYW 3a Npeaenamu
CLIA, Takue, kak bavsHuit Boctok, 3anagHas Adpuka, Poccuiickan Ge-
nepauua u ap. Pewenue 3Toi «reorpaduyeckoity npobnemsl A0AKHO
NPUBECTH K CYWECTBEHHOMY COKPALLEHWUIO BPEMEHM, 3aTPa4MBAEMOTO Ha
peanu3aluio 3aKa3os, a TaKKe, BO3MONHO, U K oblemy yaewesneHunio
npoaykuuun. OfHaro, 370 HEBO3IMOXHO Be3 ydera Takux haKkTopos, Kak
MEeTanNopecypchl U UX GOCTYNHOCTh, @ TAKIKE ONbIT NPOM3BOACTBA.

Haubonee mHoroobewawwumu mectamm 6asMpoBaHUA HOBLIX
npoussoacte aensiotca Hutail, Poccuitickas ®epepauns, benapyce, a
Tarme bauwHunii Boctok, ckopee Bcero, cBo60AHAA IKOHOMMUYECKAR

30Ha B 0A3.

KTo nepsbiM HanpaBuT CBOM MHBECTHLMN Ha 3T PLIHKK?
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WHAT PROSPECT FOR ADDITIONAL

COILED TUBING SUPPLY ?

For more than 15 years the supply of coiled tubing
products has been almost totally dominated by two
companies which are both in the United States.
As the tube outside diameter sizes and shipping
spool sizes and weights have increased with loads
of more than 50 tons not uncommon, the costs and
risks of cargo damage associated with shipping this
type of cargo across the globe has increased also.
The energy industry is ready to accept additional
supplier(s) of coiled tubing products whether as a

result of international manufacturing expansion by

the existing producers or by the formation of new manufacturers
entering the business.

What is knows now about the possibilities for new factories and
where will they be found? Recently, both existing manufacturers
in the USA have invested heavily in new equipment and process
improvements in order to meet the growing demand for coiled
tubing products. However, this does not solve the problem of
bringing the product closer to the main markets outside the USA,
such as Middle East, West Africa, Russian Federation and more.
Closing the geographical gap should result in less lead time and
possibly even an overall product cost reduction, but this is not for
certain when items such as steel inventory, steel availability and
manufacturing expertise are taken into account.

The most promising future locations for the production of coiled
tubing appear to be China, Russian Federation, Belarus, and the

Middle East, perhaps in Free Trade Zone in the UAE.
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COBbITUE/EVENT

AJIbTEPHATUBbI KOJITHOBUHIY

HE CYLLUECTBYET

Alexander Ostrovisov

AnexkcaHgp OCTpOBLOB

THERE IS NO ALTERNATIVE

FOR COILED TUBING

20 cenms6pA 8 Hepmaroli «ccmonuye» Poccuu, 2opode TiomeHu,
npouwna 7-5 Bcepoccuiickas KoHgpepeHyus no KonmwbuH208bIM
MexHoN02UAM, 0peaHU308aHHAA LleHmpom pa3sumus Koamio-
6uH208bix mexHonozul (HITLUPKT, 2. Mocksa) npu codedicmsuu
Murnpomanepzo PO. Cnoxcopom KoHpeperyuu ssicmynunu C3A0
«Puomaw-NOV», WESTOR OVERSEAS HOLDINGS, Ltd.

Ha cerofiHAWHMIA eHb CUTYaLMA € 3anacamn HedTW Ha NnaHeTe
B ﬂeﬁCTBHTEJ'IbHOCTH He TaKasd ApamaruyHasn, Kak 370 CKNOHHbI
NpenogHOCHTL NECCUMMUCTBI. HO BEPHO U TO, 4TO BONBIWMHCTBO
3anacoB HaxoAaTCA B TPYAHOAOCTYMHbIX PerMoHax W MecTax c
cypoBbiM Knumatom. Hanpumep, 8 BoctouHoi Cubupw, ¢ ee noka
eule cnabopassuToi MHAPACTPYKTYPOR 1 NONAPHBIMU 3UMAMM,
nnB0o Ha 3aKPLITOM Apei(yIOLUMUA NbAAMN APKTUYECKOM Wenbde,
QNS KOTOPOTo pellieHne TexHUYecKoi 3aaa4n no gobeiye HedTH
— [IeN0 NycTb M Heanexoro, Ho byayuiero. 310 3HAYUT, YTO pas-
paboTKa Takux MECTOPOXAEHMIA noka HepeHTabenbHa. Mo3atomy
BCE aKTyaNbHee CTAHOBATCA 3a/ja4yy KanuTanbHOro peMoHTa npo-
CTaWBAKWMX CKBAKMH U MHTEHCMDUKALWM NPUTOKOB CKBAMMUH,
HaxOMALMXCA Ha 3aBepliaiowed cTaguv fobbiuu Ha eicTByio-
LMX MECTOPOXAeHUAX. W 3aech ¢ Kapabim rofom sce bonbuwee
3HayeHue NprobpeTaloT KONTIOBUHIOBEIE TEXHONOTUM, UMeloLUe
HeoCnopuMbIe NpeMMyLLEecTBa Mo CpaBHEHWIO C TPAAULMOHHBIMU.
370 0c060 NOAYEPKNBANU B CBOUX BBICTYMIEHUAX BCE JOKNAAYU-
KM Ha KOH(EepPeHUMH, HeU3MEHHO Bbi3biBaloLeit 6onblIoiA MHTe-
pec y cneyuanucTos no KontobuHry. B atom rofly oHa cobpana
npegcrasuteneit 0AQ «fasnpomHedTsy, 0AO «CyprytHedTeras»,
000 «Openbypréypra3s», 000 «Openbyprrasnpomy, lpynnsl PN,
(3A0 «Duamaw-NOV», 0AO «Ypantpybmalu», 0AO «Ambyprraspo-
Buiuan, PYN NO «BenapycHedtsy, komnanuu «Bectop Osepcu3
Xonguurs, lta», komnanuu «Hopp-Cepeucy, 3A0 «Camotnop
Cepeucu3sy, komnaxuu Weatherford, Schlumberger, Precision Tube
Technology, Dimond Chain Company, TiomeHcKoro HedbTerasosoro
rocynapcTBeHHOro yHuBepeuTeta, MHCTUTYTa «benHUMNHeh T,
000 «Kaska3tpaHcras», u ap.

Otkpbin koHdepeHyuio Mpeacegatens Yuyenoro coseta HI
LIPKT Neonup Mpy3punoeuy. OH 3auutan [pusetcrene yyac-
THUKAM KoHdepeHUuu oT MUHUCTEPCTBA NPOMBINEHHOCTH U
aHepreTuku Poccuiickoin Pegepauun, nognucaHHoe AUPeKTo-
pom [lenapramenta TIK AHatonnem AHOBCKMM:

«Ysaxcaemsle Konneau!

Paspetwwume om umeHu [lenapmameHma moniusHo-3Hepemu-
yecko2o Komnaekca MuHnpomanepzo Poccuu npusemcmsosanms
yyacmHuxos u 2ocmell 7-(i exe200Hol Bcepoccutickoll KoHge-
PeHyuU no KoAMiBUH208bIM MexHoMo2UAM. Passumue Heghma-
Holi npomsiwnesHocmu Poccudckod ®edepauuu 8 nocnedHue
20061 NPOUCXO0UNO HA (hOHe 3aMemHO20 yXyOLeHUs CmpyKmypbl
3anacos ye2nesodopooHO20 Cbipbf, 4MO 8 OCHOBHOM CBA3GHO
€O 3Ha4yumMenbHoU BbIPabOMKOU MHO2UX KDYNHBIX BbICOKONPO-
AYKMUBHBIX MECIOPOXAeHUL, a makie 88000M B paspabomxy
MecmopoxoeHul ¢ mpyoHoU38AeKaeMsIMU 3anacamu.

B 3mux ycnoBUAX UCKAIYUMENbHO BAXHOE 3HaYeHue 014
pazsumus HegmaHol ompacau Ha 6ALWKAUWYO U OMOaneH-
HYI0 nepcnekmugsl npuoGpemaiom npobaemsl CO30aHUSA HOBbIX
mexHoM02UYecKUxX NPOYeccos U Memodos 3@dekmusHol pas-
pabomxu mecmoposxderud.

KonmiobuHeossle mexHon02ul, A8A22C6 OMHOCUMENbHO HO-

On 20th of September in the oil “capital” of Russia, Tyumen,
took place the 7th All-Russian Coiled Tubing Conference, held
by Center of development of coiled tubing technologies (CDCTT,
Moscow) with assistance of Russian Minpromenergo. Sponsors:
Fidmash-NOV, WESTOR OVERSEAS HOLDINGS, Ltd.

Otenb «TiIoMeHb», B KOTOPOM NPOXOAWUNA KOH(epeHUna
Hotel Quality Tyumen where conference took place

In fact today’s actual state of affairs is not as dramatic as it
is stated by pessimists. But it is true that the majority of oil
deposits are located in hard-to-reach regions and locations with
harsh climate. For instance, Eastern Siberia, with its underde-
veloped infrastructure and polar winters, or arctic shelf, blocked
with drift-ice, for which solution of oil recovery technical task is
a question of nearest, but future. This means that development
of such fields is still not cost efficient for now. That is why a
task of workover of temporarily shut-in well and stimulation
of inflows of wells at a later stage of development is getting
more actual. Every year coiled tubing technologies that have
indisputable advantages over conventional technologies gain
inimportance. This was emphasized by lecturers of the confer-
ence in their speeches, which permanently attracts attention
of coiled tubing specialists. This year the conference gathered
representatives of Gazprom, Surgutneftegaz, Orenburgburgaz,
Orenburggazprom, FID Group, Fidmash-NOV, Uraltrubmash,
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Neonup Mpy3aunoBUY OTKPbIBAET KOH(IEpPEHUUIO
Leonid Gruzdilovich starts the conference

BbiM HANPABAEHUEM, 3080€8aA1U NPOYHbIE NO3ULUU 8 npoyeccax

uHmeHcupukayuu 006U Hegmu u npodonxarm coseplieHc-

meosambscA. Temnbl pazgumus poccuticKux mexHono2ul yxe
ce200HA CyLeCmBeHHO NPEBLILUAIOM MUPOBbIe, YeMy aKMUBHO
codeilicmsyem u nposooUMas KOH@epeHyus.

Hadetocs, ymo 7-a Bcepocculickaa KoHepeHyus no KOAmio-
6UH208bIM MEXHOA02UAM NO3BOAUNM Cepbe3H0 NpodBUHYMbCSA
8 desle pacnpocmpaHexus U NpuMeHeHus HOBbIX Memooos
uHmeHcugukayuu dobbidu Hegmu,

Menaio scem y4acmHuKam U 20cmaAmM KoOHpeperuuu ycnewHod
u nnodomsopHol pabomsi».

B ceoem BoictynneHun Jleonup Mpy3aunoBud oTMeTUN, H4TO
npu Bonee BLICOKOM ypoBHe f00bIuN B Poccnu pacxopbl Ha yc-
NYTU CYWECTBEHHO HUKE, 4eM Ha bonee pasBuToM
peiike CLUA. W no mepe pa3sBuTua poCCHIUCKOTO
PLIHKA pasHuLa B LieHax ucyesHet. Ywe ceidvac
CNOMMNACK JOCTATOMHO YETKAA CerMeHTaL A PbiH-
Ka, Pa3nenuBLIErocaA Ha TPU TPYNNbl KOMNaHUi — ¢
BLICOKMM, CPEAHUM U HW3KWUM YPOBHAMU Npefo-
cTaBnaembix yenyr. Ha BbICOKOM YPOBHE HaxoAATCA
3apy0exHble NOCTABLWNUKK YCIYT, KOTOPLIX OTAU-
YaIOT BLICOKOTEXHONOMMYHBIE PelleHs, BbICOKNI
VpOBeHb LieH U BhICOKas fobaBneHHas cToMMOCTb
nponykra. CpegHuit yposeHs — 370 BepTukansHo
WHTerpupoBaHHsie HedTaHbie kKomnatun (BUHK)
co cbanaHCUpoBaHHLIM COOTHOWEHUEM LEHbI U
KayecTsa MpoayKTa 1 CTaHAAPTHLIM HabopoM BoC-
TpeboBaHHbIX pbiHKOM ycnyr. Ha HU3KOM ypoBHe
HaXOAATCA HE3aBUCUMbIE POCCUMIACKUE KOMNAaHUM,
npeaocTaBnAoUMe no HU3KOW LeHe 6a30Bbiif
Habop yCyr, HO C PUCKOM HeBbiNoNHeHus pabor,
a 3HAYUT, U OTCYTCTBUA pe3ynbTata, AonycKalowue
B CBOEW AeATeNbHOCTU HEBBINONHEHUE CTAaHAAPTOB
0TOCB. MPUHAANEKHOCTL K FpyNNam ONpeaenseTcs,
B NepBYI0 04epedb, TEXHUYECKOW 0CHAWEHHOCTbIO
KOMNaHuii, a Takke KkBanuduralmeit nepcoHana u
UCNONb3YEMbIMUA TEXHONOTUAMM.

ALL-RUSSIAN COILED TUBIHG

CONFERENCE

Yamburggazdobycha, Be-
larusneft, Vestor Overseas
Holding Ltd., Nord-Service,
Samotlor Services, branch
of Weatherford «Veus Hold-
ing Inc.», Schlumberger,
Precision Tube Technology,
Dimond Chain Company,
Tyumen oil and gas state
university, BelNIPIneft,
Kavkaztransgaz Ltd. and
others.

The conference was opened
by chairman of academic
council of CRKT Leonid Gru-
zdilovich. He red to the
participants of the confer-
ence the welcome speech of
the Ministry of Industry and
Energy of Russian Federation,
signed by Anatoly Yanovski,
y director of fuel and energy
' complex department.

“Dear colleagues!

On the behalf of depart-
ment of fuel and energy com-
plex of Ministry of Industry
and Energy of Russia let me welcome participants and guests of 7-th
annual All-Russian coiled tubing conference. The development of oil
industry of Russian Federation in recent years happened against a
background of evident deterioration of deposits structure of hydro-
carbon raw materials, which is basically connected with significant
depletion of many huge high-yield fields, as well as bringing fields
with hard-to-produce deposits into development.

Under these circumstances exceptional importance are tak-
ing issues aimed at creation of new technologies and ways of
efficient field development for oil industry development for the
near and long term outlook.

Coiled tubing technologies, being a relatively new trend have
gained strong position in the oil recovery stimulation and keep
on improving.

The rate of development of Russian technologies exceeds the world
level even today, which is facilitated with the conference.

Bnagumup WypuHos u Nleonuna Npyzaunosuy
Vladimir Shurinov and Leonid Gruzdilovich
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CambiM nepcneKTUBHbIM HanpasaeHUeM pa3suTus KONTIOBMH-
roBbIX TEXHONOTWiI ABNAETCA BypeHue KonTiobuHrom. Bot ero
HEOCNOpPUMbIE NpeUMyLLeCcTBa:
® OTCYTCTBUE HEOBXOAUMOCTH MYWEHUA CKBAKUH;
® yBeNUYEHWEe MEXaHUYECKO CKOPOCTH MPOXOA KU, NPOANEHHe

Cpoka cnybbl 40N0Ta, YMEHbWEHUE PACXO0B HA NTUKBMAA-

U1 U npefoTepaleHue npobnem BypeHus, ymeHbleHUe

Heobxo[MMbIx 0GBEMOB TEXHONOrMYECKUX MUAKOCTEH;
® GLICTPLIA CNYCK-NOALEM, MOOUNLHOCTS;
® Manas nnolwapb AN pa3BepTbiBaHUSA;
® crabunbHble gasnexue w LUpKynauus 6ypoBoro pacteopa,

CHUEHWe PUCKOB npuxBaTta GypoBOro MHCTpyMeHTa M3-3a

nepenana AaBneHus;
® BbICOKAA MHTEHCMBHOCTL Habopa yrna 50 rpag./30 M, To4Hoe

NO3MLMOHUPOBaHNE MHCTPYMEHTA, BEPTUKANbHAA TOYHOCTL

BypeHns 4o +1 M, BOIMOKHOCTb MPOBOAKY CTBONA CKBAKMHbI

no nnacram mManoi TonwmHsl (0T 2 M);
® cBefleHne K MUHUMYMY UM UCKITKYEHUE ONaCHOCTL NOBPeX-

AEHUA KONNEKTOPCKUX CBOWMCTB NPUCTBONLHOM YacTu nnacta

Bnarofaps NPUTOKY NAACTOBOM KUAKOCTH, YTO CBOAMT K MUHU-

MyMY HEOBXOAUMOCTb CTUMYNALMK U OHUCTKU NPOAYKTOBOTO

nnacra;
® coxpaHeHue NpoHMULAeMOocTV Npu3aboiHoM YyacTu nnacra,

4TO yBenuMYuBaer obvemsl nobbium u KWMH;
® [OCTUraeTcs BO3MOMHOCTL OLEHKW NNACTOBLIX MOKa3arenei

B peanbHoM Maclwrabe BpemeHu;
® oTnagaet HeobxoQMMOCTe B MPUCTYTCTBMM NMepcoHana Ha

YCTbE, YTO NOBLIWAET YPOBEHb NPOW3BOACTBEHHOW Be3o-

nacHocTK;
® [0OCTMraeTca 3aKpbITOCTb UMPKYNALMOHHOW CUCTEMBI, TEM

cambiM obecneyusaer BezonacHoe obpauieHue ¢ paboymmu

M NNACTOBLIMW MUAKOCTAMM, YMEHBLIAET 0OBEMbI YTUAU3ALMN

6ypoBoro pacteopa.

Cpepu HegocTaTkoB BypeHus KONTIOBUHIOM — HEBO3MOMKHOCTb
BPAWWEHMWs KONTIOBUHTOBOM TPYBbl, HEOBXOAMMOCTL MCMONB30-
BaHUA YHUKaNbHOro (HOBOro) 06OPYAOBAHUA, OrPaHUYEHHbIE
noKa mybuHbl, KOPOTKAR NPOACMKUTENBHOCT CYXObI rMBKOI
TpyObl, TPYAHOCTH NP NEPEABUIKEHUN NO AOPOraM, CNOMHOCTH
¢ nogbopom 1 obyyeHWem nepcoHana.

[ns npeofoneHus 3Tux TPYAHOCTeH HeoBXoAMMO ABMTaThCA
B HanpasneHwWn npumeHeHun ykopoyeHHo KHBK — go 5 m, ¢
TenemeTpuein  npubopamu KapoTaxa; Tpy6bl U3 HOBBIX MATEPH-
anos; TPaKTOPOB W AKOPEN; CTPYIHbIX HACAA0K; BpawWalowencs
KHBEK; HoBbix gBurateneil; HoBbiX peWeHWI NO yaaneHuio
paspyweHHON NOPOALI; NPUMEHEHUA TMOKUX Tpy6 MeHblero
AnameTtpa (ot 1,5”). Heobxopumbl Takke cneumansHole Tpe-
HWHTW AnA nepcoHana. M Toraa Bonpoc «KkTo nobegut?» ctaHer
YMCTO pUTOpUyYecKum: Byayliee, HECOMHEHHO, 3a BypeHuem
KONTIOBUHIOM.

To, 4yTo KONTIOBMHIOBOE HAanpaeneHue — oaHo U3 Haubonee
AMHAMUYHO Pa3BMBAIOWMXCA B Hed)TerazoBoM KoMnnekce, oT-
MeTW B NPUBETCTBUM Y4ACTHUKAM KOH(IEPEHL MU OT NpaBUTeNb-
cTBa TloMeHCKoit obnacTv U AMpeKTop MecTHoro [lenaptamexTa
TONAUBHO-3HEPreTH4eCKOro KOMNNEKCa U HeAPONONb30BaHMA
Cepreit Mpo3opoe. OH Takke NoAYepKHYA, YTO Hecny4aiHo
KOH(epeHUUa NpoBoanTCA B ropope TIOMEHM, NOCKONbKY
TioMeHCKan 061acTb ABNAETCA NMAEPOM MO MPUMEHEHUIO KO-
TIOBMHTOBBIX TEXHONOTWiA.

C NpuBETCTBEHHBIM CNOBOM K Y4acTHUKaM KOHdepeHUWu
obpatunca u 3aseayioWnit kKacdeapoi peMoHTa W BOCCTaHOB-
NeHus ckBaxuH TIOMeHCKOro Hed)TerasoBsoro rocyaapcTeeH-
Horo yHusepcuteta npoeccop lpuropuit 303yns, nocne yero
npefcragutens C3A0 «@uamaw-NOV» Cepreit UBaHuoB Bpy4un
€My B N0AAPOK HaMAAHOEe Nocobue Ans CTYAEHTOB — MaCTepCKU
MCMONHEHHbIN MAKET NePCneKTUBHOM pa3paboTku — MobuNb-
HOW YCTAHOBKW TAMXENOro KNacca, NpeAHa3HayeHHol ana Kon-
Tio6uHrosoro GypeHus.

I believe the 7-th All-Russian coiled tubing conference allows
making huge steps towards expansion and application of ways
to stimulate oil production.

I wish successful and fruitful activity to all the conference
participants and guests.

Leonid Gruzdilovich, in his speech further noted that at a
higher recovery rates in Russia, the costs for the services are
significantly lower comparing to the more developed American
market. As Russian market develops the difference will disap-
pear. Even today there is sufficiently strict market segmen-
tation, divided into three groups of companies — with high,
intermediate and low quality of the services rendered. Foreign
services suppliers have the highest level that is distinquished
with high-tech solutions, high prices and high added value of
product. Intermediate level - these are vertically integrated
oil companies (hereinafter VIOC) with balanced relation of
price and quality and standard set of services demanded by the
market. Low level is taken by independent Russian companies,
providing wide range of services at a low cost, but with risk of
job non-fulfillment, thus lack of results, permitting violation
of standards of work and environment safety and accident
prevention. The affiliation with groupsis primarily defined with
equipment of the companies, as well as personnel qualification
and technologies applied.

Leonid Gruzdilovich called coiled tubing drilling the most
prospective trend of coiled tubing development and listed
incontestable advantages:

* 110 need to kill well;

* increase of mechanical rate of penetration, longer life time
of bits, cost reduction for liquidation and prevention of drill-
ing problems, smaller volumes of necessary technological
fluids;

* faster RIN and POOH, mobility;

small footprint necessary for rig-up;

stable pressure and circulation of drilling fluid, lower risks

of clamping of drilling tool due to pressure drop;

high build-up rate 50grd/30m, precise tool positioning, verti-

cal drilling precision up to +1m, opportunity to locate the

hole inside thin layers (from 2 meters);

the risk to damage collector properties of near-bore forma-

tion is reduced or completely excluded due to inflow of

formation fluid that excludes the need for intensification
and cleaning of reservoir;

* permeability of bottomhole formation zone is preserved that
increases recovery and oil recovery factor;

® an opportunity to make real time evaluation of formation
properties;

* no personnel near wellhead that improves working safety;

Tpuropuid 303ynsa. Grigory Zozulya
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Mocne oduunanbHoi YacTh B0 NPOBEAEHO YEThIPE CECCUH,
Ha KOTOPbIX Y4aCTHUKW 3a4UTanu NOAroTOBNEHHbLIE K KOHGe-
peHuun foknansl. MepBeiM BLICTYNUN UHKEHep-TexHonor 1-i
Kkareropum cnyx6ui rnasHoro TexHonora 0AQ «CyprytHederas»
Baanm Ocapuyk. OH pacckasan o6 onbite nposegeHus pabot no
yrny6neHunto 33608 CKBaMMHbI C UCNIONb30BAHUEM KONTIOBUHTA.
Marepuan, NOArOTOBNEHHbIA HA OCHOBE €ro I0KNAfa, Bbl MOXeTEe
MPOYUTaTh B HalleM XypHane.

[naeHas Tema OKNAL0B NpeAcTaBUTENRi 3apYBEKHBIX KOMNA-
HWit — nofpo6HOe onucaHue TEXHUYECKUX HOBUHOK. 3a fonrue
rogbl paboTbl Ha POCCMIACKOM pbIHKE 3apybeHbie Koaneru
XOPOLWO M3y4unu npobnemel ero yyacTHuKoB. Hepegko Tpya-
HOCTM ObIBAIOT CBA3AHHbI C OTCTaBaHWEM B 0BNACTU BHICOKNX
TexHonoruit. Tak, 06 onuiTe nposegerns pabot no KUCNOTHOMY
pa3speiBy C NakepHbIMK cuctemamu Ha rubrux HKT pacckasan
Neo [le Bpu3 — rnaeHbiil MeHeaKep no paseutuio BUsHeca
Mockosckoro npeacrasutenscrea komnawuu Weatherford. Ero
ACKNag cofepxan AetanbHoe onucanue obopyaoeaHus, no3so-
nawwero paboTHUKAM KOMNAHUM NPOBOAUTL TAKUE onepauuy,
KaK pa3bypuBaHue CKBAMMWH, BLIHOC BbIGYPEHHBIX YacTUL,
yaaneHue enesHoi MOCTOBOM NPOOKK, KOMMTO3ULMOHHON
MOCTOBOW NpobKK, HUTpOreH/ppeseposaHue Npu BLICOKO
Temneparype, obpe3aHue Tpybel, pacwmpenue npoduns Hun-
nens, NPOMbIBKa NPW BLICOKOM JaBNeHUM, BbIMbIB BbIOYPEHHBIX
yacTuu, npenaTcTene/yaanesue poiGel, 1OBAA NPU NOMOLLU
I'HKT, BocctaHoBneHue npobku v nakepa, equHU4HbIE BbIXO/b!
yepes OK, oTBog 13 06caaHoi Tpy6l yepes HKT, HanpasnerHoe
Bypetue THKT, pemont OK 1 pyrue BbICOKOTEXHONOIMYHbIE
onepaunu.

HauanbHuk otgena mapketunra C3A0 «Pugmaw-NOV» Cepren
WBaHL0B paccKasan o HOBbIX PELWEHUAX B PA3BUTUM TEXHUYEC-
Kol 6a3bl KONTIOUHIOBLIX TexHoNorui. Cpeau nyTeii passutua
OH YKa3zan:
® paciinpeHune acCopTMMeHTa 0CHOBHOIO 000pYA0BaHUA;
® pacwupeHue accopTumMeHTa gononuHutensHoro obopypoea-

HWAS

Ceprei UeaHuos
Sergei Ivantsov

® pbecneyeHue [BOCTYMHOCTH TEXHWUYECKUX CpeacTs;
® NoBblWEHNe KayecTsa 060pyaOBaHNS;
® nosbleHne 3QHEeKTUBHOCTH IKCNYaATALUY.
OcHoBHoe 06opyAOBaHMe, NPOU3BOAUMOE W NPOSKTMPY-
emoe:
1.Mexanu3mbl nogadm rubkoi Tpybbl (MHKEKTOPSI):
® uHXeKTopsl cepuun 100 (Tarosoe ycunue 100kH);
* uHXeKkTopbl cepuun 120 (Tarosoe ycunue 120kH);
® UHXeKTopbl cepuu 240 (Tarosoe yeunue 240kH);
® WHXeKTOpbl cepuu 440 (Tarosoe ycunue 440kH);

* closed loop circulation system that provides safe operation
with working and formation fluids, reduces volumes of drill-
ing fluid utilization.

Among disadvantages of coiled tubing drilling Leodid Gru-
zdilovich called impossibility of coiled tubing rotation, use
of unique (new) equipment, depth restrictions for now, low
tubing lifetime, issues with road transportations, issues with
staff recruitment and training.

In order to get over the difficulty it is necessary to make
steps towards application of shorter BHA — up to 5 meters with
telemetry and logging tools, tubing from new materials, trac-
tors and anchors, nozzle tools, rotating BHA, new motors, new
solutions aimed at removal of broken rock, application of slim
tubing (from 1.5”). Personnel trainings are also necessary. Than
the question “Who is going to win?” becomes a fully rhetorical
one: tomorrow is with coiled tubing drilling.

To the effect that coiled tubing trend is among the most
dynamically developing trends in oil and gas industry it has
been marked in the welcome speech on the behalf of Govern-
ment of Tyumen Region by Sergei Prozorov, director of local
department of fuel and energy complex and bowels use. He
emphasized that it is not by chance the conference is held in
Tyumen, since Tyumen region is the leader in application of
coiled tubing technologies.

Professor Grigory Zozulya, the head of chair of workover
and servicing of wells of Tyumen oil and gas state university
addressed the conference participants with a welcome speech,
whereupon the representative of Fidmash-NOV, Sergei Ivantsov
presented to him visual aids for students — a scale model of
advanced development — a heavy mobile unit, a coiled tubing
drilling unit.

After official part was over there took place four sessions, during
the sessions the participants red out the prepared reports for the
conference. The first floor had Vadim Osadchuk, 1-st rank tech-
nologist of principal technologist service of Surgutneftegaz. He told
about experience of wells' intensification with coiled tubing. You
can find the material on a basis of the report in our magazine.

The principal topic for representatives of foreign companies
is the detailed description of technical novelties. After years of
operation on Russian market they clearly understood the issues
of market participants, often connected with a gap in the high-
tech field. In this way Leo De Vries — the Weatherford senior
manager for business development of Moscow representative
office, told about the experience with acid fracturing with
packer systems based on flexible pump-compressor pipes. His
report contained detailed description of equipment allowing
company workers to perform such activities as well drilling-
out, cutting carrying out, removal of iron bridge plugs, removal
of composit bridge plugs, nitrogen/high temperature milling,
tubing cutting, reaming of nipple profile, high pressure flush-
ing, cuttings flushing, removal of obstacles/fishes, fishing with
flexible tubing string(coiled tubing), plug and packer rebuild-
ing, single exist through casing string, branch pipe from casing
tubing trough tubing string, controlled drilling with coiled
tubing, casing string servicing and other high-tech jobs.

Sergei Ivantsov, the head of marketing department of Fid-
mash-NOV told about company’s new decisions in the develop-
ment of technical base of coiled tubing technologies. Among
those ways he mentioned:

* widening of primary equipment range;

¢ widening of supplementary equipment range;

* provision of availability of technical means;

* equipment quality improving;

* equipment operation improving.

Among basic equipment, being manufactured and designed,
Sergei Ivantsov listed:
1.Tubing feeding units (Injectors)
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Mocne oduunansHoi YacTh B0 NPOBEAEHO YEThIPE CECCUY,
Ha KOTOPbIX YYaCTHWKW 3a4MTany NOArOTOBAEHHBIE K KOHGe-
peHuun foknansl. MepeeiM BLICTYNUN MHKEHep-TexHonor 1-i
Kareropum cnyx6si rnaeHoro TexHonora 0AQ «CyprytHedteras»
Baaum Ocapuyk. OH paccka3zan o6 onbite nposegeHus pabot no
yraybneHnto 33608 CKBAMMUHBI C UCNONbL30BaHWEM KONTIOBUHTa.
Marepuan, NOAroTOBNEHHbIA HA OCHOBE €ro J0KNAfa, Bbl MOXeETEe
NPOYUTAaTh B HALWleM XypHane.

[naeHan Tema LOKNAZ0B NPeACTaBUTENRN 3apYBEeKHbIX KOMNA-
HWit — noApo6HOe onucaHue TEXHUYECKUX HOBUHOK. 3a fonrue
rofbl paboTbl Ha POCCUICKOM pPhiHKe 3apybexHble Konneru
X0pOoIWOo M3y4unu npobnemel ero yyacTHuKos. Hepegko Tpya-
HOCTW BbIBAIOT CBA3AHHbI C OTCTaBAHWeM B 06NACTU BLICOKUX
TexHonoruit. Tak, 06 onuiTe nposegerns pabot no KUCNOTHOMY
pa3speiBy C NakepHbIMKU cuctemamu Ha rubrux HKT pacckasan
Nleo [le Bpu3 — rnaeHbIil MeHeaKep no paseutuio 6usHeca
Mockosckoro npeactaeutenscrea komnanun Weatherford. Ero
ACKNag cofepxan aetanbHoe onucanue obopyaoeaHus, no3so-
nawwero paboTHUKaM KOMNAHUK NPOBOAUTL TAKME Onepauuy,
KaK pa3bypuBaHue CKBAMMWH, BLIHOC BbIGYPEHHBIX YacTul,
yaaneHue xenesHoil MOCTOBOM NPoOKK, KOMMO3ULMOHHON
MOCTOBOW NpobKK, HUTpOreH/dppesepoBaHme Npu BLICOKOI
Temneparype, obpe3sanue Tpy6el, pacwmpenue npoduna Hun-
nens, NPOMbIBKA NPW BLICOKOM JaBNeHUM, BbIMbIB BbIOYPEHHBIX
yacTuu, npenaTcTeue/yaaneHue poiGel, 1OBNA NPU NOMOLLMU
I'HKT, BocctaHoBneHue npo6KK 1 nakepa, eAUHUYHbLIE BbIXO/bI
yepes OK, oTBog u3 06caaHoi Tpy6sl yepes HKT, HanpasnerHoe
byperne THKT, pemont OK n gpyrue BbICOKOTEXHONOIMYHbIE
onepauuu.

HauanbHuk otgena mapketunra C3A0 «Pugmaw-NOV» Cepren
WBaHW0B pacckasan o HOBbIX PELIEHMAX B PA3BUTUM TEXHUYEC-
Koi 6a3bl KoNTOUHIrOBLIX TexHoNOrui. Cpeam nyTeii passutua
OH YKa3zan:
® paclwupeHue accopTUMeHTa OCHOBHOrO 000pYROBaHUS;
® pacwupeHue accopTuMeHTa JononHuTensHoro obopyaoea-

HWAZ

Cepreit MBaHuos
Sergei Ivantsov

e pbecneyeHue DOCTYMHOCTH TEXHWUYECKUX CPeacTs;
® NoBbIWEHNe KayecTsa 060pyAOBaHNS;
® nosblleHne 3P HeKTUBHOCTH IKCNAYaATALUY.
OcHoBHoe 06opyaoBaHNe, NPOU3BOAUMOE W NPOSKTMPY-
emoe:
1.MexaHu3mbl nogaym rubkoit TpyBel (MHKEKTODSI):
* uHXeKkTophl cepuun 100 (Tarosoe ycunue 100kH);
® uHxeKTopbl cepun 120 (tarosoe ycunue 120kH);
® UHXeKTopbl cepuu 240 (Tarosoe ycunue 240kH);
® WHXEKTOpbl cepuu 440 (Tarosoe ycunue 440kH);

* closed loop circulation system that provides safe operation
with working and formation fluids, reduces volumes of drill-
ing fluid utilization.

Among disadvantages of coiled tubing drilling Leodid Gru-
zdilovich called impossibility of coiled tubing rotation, use
of unique (new) equipment, depth restrictions for now, low
tubing lifetime, issues with road transportations, issues with
staff recruitment and training.

In order to get over the difficulty it is necessary to make
steps towards application of shorter BHA — up to 5 meters with
telemetry and logging tools, tubing from new materials, trac-
tors and anchors, nozzle tools, rotating BHA, new motors, new
solutions aimed at removal of broken rock, application of slim
tubing (from 1.5"). Personnel trainings are also necessary. Than
the question “Who is going to win?” becomes a fully rhetorical
one: tomorrow is with coiled tubing drilling.

To the effect that coiled tubing trend is among the most
dynamically developing trends in oil and gas industry it has
been marked in the welcome speech on the behalf of Govern-
ment of Tyumen Region by Sergei Prozorov, director of local
department of fuel and energy complex and bowels use. He
emphasized that it is not by chance the conference is held in
Tyumen, since Tyumen region is the leader in application of
coiled tubing technologies.

Professor Grigory Zozulya, the head of chair of workover
and servicing of wells of Tyumen oil and gas state university
addressed the conference participants with a welcome speech,
whereupon the representative of Fidmash-NOV, Sergei Ivantsov
presented to him visual aids for students — a scale model of
advanced development - a heavy mobile unit, a coiled tubing
drilling unit.

After official part was over there took place four sessions, during
the sessions the participants red out the prepared reports for the
conference. The first floor had Vadim Osadchuk, 1-st rank tech-
nologist of principal technologist service of Surgutneftegaz. He told
about experience of wells’ intensification with coiled tubing. You
can find the material on a basis of the report in our magazine.

The principal topic for representatives of foreign companies
is the detailed description of technical novelties. After years of
operation on Russian market they clearly understood the issues
of market participants, often connected with a gap in the high-
tech field. In this way Leo De Vries — the Weatherford senior
manager for business development of Moscow representative
office, told about the experience with acid fracturing with
packer systems based on flexible pump-compressor pipes. His
report contained detailed description of equipment allowing
company workers to perform such activities as well drilling-
out, cutting carrying out, removal of iron bridge plugs, removal
of composit bridge plugs, nitrogen/high temperature milling,
tubing cutting, reaming of nipple profile, high pressure flush-
ing, cuttings flushing, removal of obstacles/fishes, fishing with
flexible tubing string(coiled tubing), plug and packer rebuild-
ing, single exist through casing string, branch pipe from casing
tubing trough tubing string, controlled drilling with coiled
tubing, casing string servicing and other high-tech jobs.

Sergei Ivantsov, the head of marketing department of Fid-
mash-NOV told about company’s new decisions in the develop-
ment of technical base of coiled tubing technologies. Among
those ways he mentioned:

* widening of primary equipment range;

* widening of supplementary equipment range;

* provision of availability of technical means;

* equipment quality improving;

* equipment operation improving.

Among basic equipment, being manufactured and designed,
Sergei Ivantsov listed:
1.Tubing feeding units (Injectors)
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® UHMEKTOPbL Cepuu
HR635 (Tarosoe ycunue

160 kH);
® UHMEKTOPb Cepuwu
HR660 (Tarosoe ycunue

270 kH);
® UHKEKTOpH Ccepun
HR680 (taroeoe ycunue |

360 kH).
2.Kontwobuuroesle ycra-

HOBKMW NerKoro knacca

MK10 (tarooe ycunue

WHxekTopa ot 100 kH po

120 kH).
3.KonTiobuHroBble ycra-

HOBKU CpefHero Kknacca

mobuneHoro (MK20T) u

6noyHoro (MK20M) uc-

nonHeHus (TAroBoe ycu-
nue uHxekropa ot 240 kH

Ao 270 kH).
4.KonTiwobuHroesle ycra-

HOBKM TAXENOro Knac-

ca mobuneHoro (MK30T,

MK40T) u 6nouHoro

(MK30M, MK40M) ucnon-

HEHUA:

* MK30T, MK30M c Taro-

BbIM ycunuem 360 kH;

e MK40T, MK40M c TaroBbiM ycunuem 440 kH.
5.Hosble paspaboTku konTio6uHrosoro obopyaoBaHms.

Ha pbIHOK NOCTaBNAETCA Kak AONONHUTENbHOE — NPOTUBO-
BbibpocoBoe 0bopyAOBaHKMe, BCOMOraTensHoe (KOHTPONLHO-
perucTpupyloLMe CUCTEMBI, YCTAHOBKM ANA NepemoTKn Tpybel,
CKBAMMWHHLIE NNOWAAKM W OCHOBAHMUA), BHYTPUCKBAXKUHHBIA
MHCTPYMEHT, HarHeTarensHoe obopyaosaHue u obopyaosatue
ans rupapopaspsisa nnacra. Ceprein MBanuoB nogpobHo onucan
BECH 3CCOPTUMEHT BhINYCKAEMOM NPOAYKLUUU.

OcxoBHOE yCNOBKE AOCTYMHOCTU TEXHUYECKUX CPEACTB — CHU-
MEHWE CTOMMOCTU M CPOKOB MOCTABKU 33 CYET BbICOKOTO YPOBHA
yHUUKALMM, 3aNYCK B NPOM3BOACTBO NAPTUAMMU, HANUYME NOC-
TOAHHOIO 3a/jena no 3an4acTaM U rOTOBOM YCTAHOBKU Ha CKNafe.
Bce 3t ycnosus paboTHUKaMu BbinonHaAKTCA. B yacTHocTH,
CPOK NOCTABKW 3an4yacTen 3aKa3yuky — 7 AHEW, 4TO BO MHOTO
pa3s MeHblle CPOKOB NOCTABKK 3aN4acTeil UHOCTPAHHLIMU NPO-
u3poauTensmu. Mpu 3TomM rapaHTUPYETCA NONHOE COOTBETCTBUE
3anyacTei KayecTsy opuruHana. flotoBas xe ycraHoska MK20T
BypeT OTrpyXeHa Ha cknag yxe 8 aHeape 2007 roga.

MoCTOAHHOE NOBLIWEHUE KAYECTBA BbIMYCKAEMOT0 NpeanpUaTH-
amMu 0bopyaoBaHusa 0becreYmBaeTcs 3a CYeT NPUMEHEHUS HOBbIX
KOHCTPYKTUBHbIX PELUEHUIA, NPOBEAEHWA BCECTOPOHHUX UCMBITAHWIA
Ha COBCTBEHHBIX UCMBITATENLHBIX CTEHAAX, KOMNNEKTALUNA UMNOPT-
HBIMU arperatamu, COBpEMEHHON CUCTEMbI YPABEHUS KAUECTBOM,
KOTOpas COOTBETCTBYET TPEOOBAHMAM MEKAYHAPOAHOIO CTaHAapTa
IS0 9001, 1 ocBoeHWeM nepefoBoro OMbiTa NapTHEPOB.

Hosule KOHCTPYKTUBHBIE PEWEHUA CErOAHA — 3TO YHU(U-
H2UWA WHIEKTOPOB N0 NMOAWMNHUKAM C MHxeKTopamu Hydra
Rig, ocHaleHWe KONTIOBUHTOBbLIX YCTAHOBOK No TpeGoBaHUio
33Ka34yuKa ruAapaBAUYECKMMU CXEMAMKU M NAHENAMMN YTIPaBNEHUA
Hydra Rig, ocHaweHue ycTaHoBOK no Tpe6GoBaHWI0 3aKa3uuka
AONONHUTENLHBIMU cucTeMamu obecneyeHus komdopTa U
Be3zonacHocTu.

Mo TpeboBaHWIO 3aKa34yMKa BLINONHAGTCA KOMNAEKTALKUA
UMMNOPTHBIMKM arperatamMmu NPoM3BOAMMOro 060pYAOBAHUA B
OTHOWEHUW WACCH, KOHTPONbHO-U3MEPUTENLHOTO U NPOTHU-
BOBbIOPOCOBOro 060pyAOBaHUA, TMAPOANNAPATYPbI, @ TaKKe
NOABLEMHO-TPAHCNOPTHBIX MEXaHWU3MOB.

At i LN ¢ AL

Bo spema KoHdepeHyuu. At the conference

injectors series 100 (pulling force 100 kN)
injectors series 120 (pulling force 120 kN)
injectors series 240 (pulling force 240 kN)
injectors series 440 (pulling force 440 kN)
injectors series HR635 (pulling force 160 kN)
injectors series HR660 (pulling force 270 kN)

® injectors series HR680 (pulling force 360 kN)
2.Light class coiled tubing units MK10 (injector pulling force

from 100 to 120 kN)
3.Intermediate class coiled tubing mobile units (MK20T) and

skid mounted units (MK20M) (injector pulling force from

240 to 270 kN)
4.Heavy class coiled tubing mobile units (MK30T, MK40T) and

skid mounted units (MK30M, MK40M)

* MK30T, MK30M with injector pulling force 360 kN)

* MK40T, MK40M with injector pulling force 440 kN)
5.Recent developments of coiled tubing equipment

Optional equipment, supplied to the market includes blowout
prevention equipment, auxiliary equipment (data acquisi-
tion systems, spooling units, filed decks and substructures),
downhole tools, pumping equipment and hydraulic fracturing
equipment. Sergei Ivantsov also told in detail about the entire
product range.

As a primary condition to provide availability of technical
means the lecturer emphasized the cost reduction and reduc-
tion of delivery time due to high level of unification, production
startup in lots, availability of spare parts and ready products in
stock. All these conditions are met by workers. In particular,
term of delivery of the spare parts to the customer is 7 days,
which many times faster than delivery of foreign manufactur-
ers. At the same time full compliance with original parts is
guaranteed. The ready unit MK20T will be dispatched to the
stock very soon - in January 2007.

The constant quality improvement productsis assured with new
design solutions, overall tests with own test desks, use of foreign
parts and units, state-of-the-art quality management system
that meets requirements of international standard ISO 9001 and
attraction of advanced experience of partners.

L ]
L]
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L]
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MaptHepamu C3A0 «duamaw-NOVy sensaoTca komnanuu PCT
NOV, Elmar NOV, Quality Tubing NOV, Texas Qil Tools NOV. TecHoe
COTPYAHUYECTBO C HUMW oBecneyuBaeT KOMNIEKCHbIe nogbop
W noctasky 060pynOBaHNA, CHUMKEHNE CTOUMOCTU W CPOKOB
MOCTaBKMW, aAanTaumnio noj 3KCNyaTalMoHHbIE YCNOBUA, eau-
HOe TeXHW4YecKoe CepBUCHOe 06CAYKUBAHUE U KOMNNEKCHYIO
MOArOTOBKY 3KCNAyaTalMOHHOTo NepcoHana.

P PeKTUBHOCTL 3KCNyaTayuu npoaykuuu obecneyunsa-
eTCA TaKHKe 3a CYET NOATOTOBKM M MOBLIWEHUA KBaNU(UKA-
yuu nepcoHana (oby4yeHue nepcoHana npegycmatpusaer
NPOXOXAEHWe Kak TeoperuMyecKoW, TaK U NPaKTUYeCKOH
MOAroTOBKM), 3P DEKTUBHOTO CEPBUCHOTO 0BCNYKMBAHUA
(cucTema cepBUCHOrO 0BCNYIKUBAHUA NOCTABACHHOI TEXHUKM
He TONbKO rapaHTUpyer becnepeboitHyio paboTy, Ho TaKke
A3eT BO3MOMHOCTb MOAEPHU3MPOBATL W JOYKOMIMNEKTOBbIBATh
060pya0BaHH1e B NPOLEcce 3KCMyaTaLuu N0 Mepe NocTaHOBKHN
HOBbIX 3agay).

MoaepHn3auma v fOOCHaLeH e NpedyCMaTpUBaET NOCTaBKY
ycTaHoBWMKOB 06opygosaHua HIAB190 unu HIAB320, cuctemsl
KOHTponbHO-pernctpupytoueirn CKP43, Hosoro npoTuBoBLIGPO-
cosoro 060pyaoBaHuUa, HOBOW TMAPOCUCTEMBI M rUApOannapa-
TOB, d TdKe KanpemoHT waccu.

Mockonbky 75% POCCUICKOrO Napka KONTIOOUHTOBbIX
YCTAHOBOK — 3T0 mpoaykuusa npousgopctea lpynnel GU],
BbICTYNNEHUE Bbi3Bano BypHoe obcymaeHue. Ha mHoro-
YUCNEHHbIE BONPOCHI YYaCTHUKOB W FOCTEN KOH(EepeHLuu
BMECTEe C JOKNAf4YMKOM OTBeYana reHepanbHblil AUPEKTOp
C3A0 «®ugmaw-NOV» Enena lanotenTosa. OHa nogpo6HO
pacckasana 0 HOBbIX NOAXOAAX NPEANnPUATUA K NOBbIWeE-
HUIO HaJeXHOCTHM M KayecTBa NOCTABNAEMOro Ha PBIHOK
06opynoBaHna, cepeUCHOM 06CNYKUBAHWUM, LOCTYMHOCTH
KOHCYNbTaLUMi CneyuanucToB NpeanpuaTUA, COKpPaUeHnu
CPOKOB MOCTaBKW 3anyacreil.

Crout OTMETUTD, YTO HU OAMH W3 BOKNANUMKOB HE YWen ¢ TpH-
OyHbI, He OTBETUB Ha JOMNONHUTENbHbBIE BONPOCH], KOTOPbIE UHOMA
Bblnu BeCbMa OCTPLIMK, HO BCErAa — UCKNKYMTENLHO NO CyulecTsy.
KondepeHuua npoxoauna Ha BLICOKOM YpOBHE, UMena bonblioe
NPaKTUYECKOE 3HAaYeHIe, ee YYaCTHUKM U roCTU NPOABUIM BoNblLyio

Bo Bpems KoHtbepeHuuu. At the conference

Today new design solutions is unification injector bearings
with Hydra Rig injectors, equipping units according to customer
requests with Hydra Rig hydraulic circuits and control desks,
equipping units according to customer requests with additional
safety and comfort systems.

At customer request it is possible to use foreign parts in chas-
sis, data acquisition and blowout prevention systems, hydraulic
equipment as well as pick-and-place devices.

The partners of Fidmash-NOV are PCT NOV, Elmar NOV, Qual-
ity Tubing NOV, Texas Oil Tools NOV. Tight cooperation with
the companies provides complex selection and supply of
equipment, reduction of cost and delivery time, adaptation to
operating conditions, unified technical servicing and training
of operating personnel.

The efficiency products operation is secured with personnel
training and advanced training (personnel training stipulates
for theoretical and for practical training), efficient servicing
(servicing system of the equipment supplied not only guaran-
tees uninterrupted operation, but also creates an opportunity
to upgrade and redesign equipment during operation as re-
quired in accordance with new tasks).

The upgrade and redesign of the equipment provides for
supply of equipment installer HIAB190 or HIAB320, data ac-
quisition system SKR43, new blowout prevention equipment,
new hydraulic system and hydraulic equipment as well as
chassis workover.

Since 75% of the Russian fleet of coiled tubing equipment is
a production of FID group, the report of Sergei Ivantsov caused
discussion. Elena Lapotentova, general manager of Fidmash-
NOV helped the lecturer to answer numerous questions. She told
in detail about new enterprise approaches towards reliability
improvement as well as quality improvement of equipment to
be supplied on the market, about customer opportunity to have
twenty-four hours a day support, about near-term outlook of
significant time reduction necessary to deliver the spares.

Itis necessary to admit that nobody left the rostrum without
answering a couple of additional questions, sometimes very
stinging, but always to the point. After having heard some
of the reports there took place debates, again confirming the
high conference level, its huge practical significance and such

2 . interest of the participants
and guests in the topics. In
other words, almost nobody
left the hall until the last
report was over.

Alexander Salov, anengi-
neer of Novinka, a FID group
branch, presented a re-
port on guided(controlled)
drilling system for coiled
tubing. You can find the
material on pages of our
magazine.

A shop superintendent of
Nord-Service, Ruslan Bar-
etdinov told about well
" repairing with coiled tubing
| at Yamburg gas condensate
field, that has anomalous
' low formation pressure, that
results in absorption of circu-
- lating fluid (lost circulation)
and hydrate blocks buildup.
One of the main reasons of
coiled tubing failure is cor-
rosion. Corrosive breakdown
could no be fixed or repaired,
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3aWHTEPeCOBAHHOCTL NPK 0BCYKAEHUI TeM U BONPOCOB. HUKTO He
yluen 13 3ana, noKa He Npo3Byyan nocnegHui aoknag,

C poxnagom o cucTeMax HanpasneHHoro bypeHus Ana Kon-
TIOBKHTa BBICTYNUA KOHCTPYKTOP BXoaswWwero B [pynny ®UJ YN
«HosuHka» Anekcanap Canos. C matepuanom Ha OCHOBE ero
LOKNafa MOXHO NO3HAKOMUTCA Ha CTPaHuLax XypHana «Bpemsa
KonTio6uHrax.

HauansHuk yexa u3 komnanun «Hopa-Cepsuc» Pycnau
Bapetaunoe pacckasan o6 onepauuax no peMoHTY CKBAXMUH,
BbINOAHAEMbIX C TPUMEHEHUEM KONTIOBMHIOBLIX YCTAHOBOK HA
AmMBYPrcKOM rasoKOHLEHCAaTHOM MECTOpPOMAEHMM, KOTOpOe
OTNINYAETCA aHOMANbHO HU3KMMU NNACTOBLIMW [AaBAEHUAMM
(4TO NPUBOAMT K NOTNOWEHMIO NPOMbIBOYHOM HUAKOCTH)
u obpazoBaHWeM rugpatHeix npobok. OfHa M3 OCHOBHbIX
Npu4YKH Beixona M3 ctpoa BAT — koppo3ua. Koppo3suiiHoe
paspylieHue He MOXeT BbiTb MCNPABAEHO MU BOCCTAHOB-
fIEHO, eCi OHO [0CTAaTOYHO PA3BUNOCH, W HE MOMET BbITb
NOMNHOCTLIO YCTPaHEHO. TEXHONOTUA MEPONPUATUIA KOMNAHUU
«Hopa-Cepeuc» no 3ameAneHuio NpoLecca Koppo3nm 3aKnio-
yaercA BO BHewHe# 3awute BAT (npokayka nocne paboTsl
3aMefnnTenei Koppo3um, YTo CO3faeT XUMuyeckuit bapoep,
4/3 cMasblBalowWwuin y3en Tpy6bl U 3ayexnexue GapabaHa) u
BHyTpeHHeil 3auuTe (obpaboTka Tpybbl NnpecHoit BOAOH Nop
AABNEHNeM, HeTpanMu3aLmua KNCNOTHOCTU KanbLLUHUPOBAHHON
cogoit, obpaborka Tpy6 4mncTbiM azoToM). B uenom, c noMoubio
KonTiobuHra komnanua «Hopa-CepBucy BoINONHAET Cnegyio-
WMe TEXHONOTMYECKUEe ONepaLumu: BEIMBIB NPONNAaHTa nocne
[PI, ocBOEHWE CKBAMWH, MYWEHWe CKBAXMWH, pacTenneHue
ruppatHbix npobok, yctaHoBKY BNOK nayex.

3amectutens HavansHuka YU u PC no npoussogctey 000
«Ambyprrazpoboiya» Ackar Lapunos BbICTYANA C AOKNAA0M
0 KOMMNEKCHO#M TeXHONOrMK YKpennenusa npu3aboitHon 30Hsl
nnacta v BoaoM3onayuu 6e3 paspyleHua CKBaxmuHLl. MeHen-
ep no pa3suTuio GusHeca MoCKOBCKOTO npepcTaBuTeNsCcTea
komnaHuu Schlumberger CraHucnae 3arpaHuyHbIN pacckasan
06 MHHOBaLMOHHOM pa3paboTke — NPUMEHEHWU ONTOBONOKOH-
Hbix TexHonoruit 8 cepeuce THTK. 3tm matepuanst onybnuko-
BaHbl B MypHane «Bpems konTiobuHran.

0 npumeHeHun BUONONMMEPHbLIX PAaCTBOPOB NMPH OYUCTKE
rOPW30HTANbHbLIX W HAKNOHHO HAaNpaBNEHHbIX CKBAMWH C
OTKPBITBIMU 3360AMUM C MCNONb30BaHUEM KoOnTioBWUHra pac-
ckasan segywmii reonor CYMHM u KPC 0AO «CypryTHedTeras»
Amutpuin Muwenko. Ero foknag cogepxan ceefjeHus o0 npo-
BefleHblX B TeyeHue 2005 roga 26 NpoMeIBKax ropu3oHTaNnbHbiX
CKBaXMWH C OTKpbITIM 3a6oem. Ha 19 u3 Hux Habnioganucs
OCNOXHEHUA, CBA3aHHbIE C NPUXBATOM KONOHHLI rubkoi HKT,
B TOM YMCNE NPWU NPOMbIBKE NUHERHbIM renem MPI1 u HedTbiO.
CotpygHukammn 0AO «CypryTHedTeras» bbina nposeaeHa
onpeaenexHas paborta c uenbio pa3paboTku U BHegpeHus
B NPOM3BOACTBO HOBLIX TWNOB MPOMbLIBOYHBIX XWAKOCTEH,
NO3BONAIOIWNX CYILECTBEHHO YBENWYUTh BEIHOC WAaMa Ha no-
BEPXHOCTb 3@ CYeT PeONOrMYecKnx XxapakTepucTuK pacTeopa.
B uTore npumMeHeHue BuononuMepHbix pacTBOPOB NO3BOAUIO
3H3YUTENBHO YBENUUYUTL KONMYECTBO CNOMHbLIX PEMOHTOB.
Ecnu 8 2005 rofly paboTsl C BLIXO0M B OTKPbITHIA CTBON CKBA-
MUHBI cyuTanack 0cobo onacHeiMm, T0 3a 6 mecaues 2006 roaa
OHM CTanK 00bIYHOW npakTUKoi. [losBUNACL BO3MOMHOCTb
NPOMbIBOK MHOTOCTBOJIbHbIX CKBAXUH C OTKPBITbIMU 3a60aMM,
BbIMbIB NPONNAHTA U3 OTKPLITHIX Y4aCTKOB NOCNE NPOBEAEHUA
TPI. Beina Takwe ocBoeHa TexHonorvs yrybnenus 3aboes
FOPU30HTaNbHBIX YYaCTKOB, YTO NOATBEPHAAET NEPCNeKTNB-
HOCTb NPUMEHEHUA AAHHON TEXHONOTUMN.

[loknap MmeHeKepa no npogaxam komnaduu Precision Tube
Technology ¥aka Artbe 6bin nocsaweH (akropam, y4uTbIBa-
eMblM NPW UCTIONb30BAHUM KONTIOBUHTA B YCNOBUAX BbICOKOTO
[ABNEHWA W BICOKOW Temnepatypsl. M3 HECKONLKKWX PeXUMOB
paspyweHus (Ha OCHOBE OTHOWEHWUA AMaMeTpa K TonluHe

if it is grown sufficiently and could not be completely removed.
Technology of Nord-Service aimed at corrosion slowing down in
the external protection of coiled tubing (flushing after the job
with corrosion inhibitors (creating a chemical barrier) through
lubricating reel unit and reel covering and internal protection
(processing with sweet water under pressure, neutralization of
acidity with soda ash, nitrogen (pure nitrogen) tubing processing).
Company Nord-Service performs with coiled tubing following jobs:
proppant flushing after hydraulic fracturing jobs, well stimulation,
well killing, warming of hydrate blocks, and setting of blocks.

Deputy chief for production of Well Stimulation and Repair
Department of Yamburggazdobycha, Askat Sharipov presented
a speech about complex technology of strengthening of bottom
layer zone and waterproof without well destruction. You can
find the content on the pages of our magazine.

Stanislav Zagranichny, a manager for business develop-
ment for Schlumberger Moscow representative office told
about innovation development of application of optical fiber
technologies in coiled tubing. The content of his report is on
the pages of our magazine.

Dmitry Mishenko, principal geologist of Special administra-
tion of Production Enhancement and Workover (PE & WO) of
Surgutneftegaz told about application of biopolymer solutions
in well-repairing with coiled tubing. His report contains data
on 26 flushing jobs conducted in 2005 on horizontal wells with
open face. 19 wells had complications connected with sticking
of coiled tubing, as well as with flushing with linear gel for
formation hydraulic fracturing and oil. Afterwards the workers
of Surgutneftegaz conducted special activity for the purpose of
development and implementation of new types of flushing fluids,
allowing to significantly increasing the cuttings carry-out to the
surface due to rheological properties of the solution. As a result
the application of biopolymer solutions allowed a significant
increase in a number of complicated servicing jobs. In 2005 the
jobs with exit to open hole of a well considered to be extremely
dangerous, in 6 months of 2006 this became a common practice.
There appeared an opportunity to flush multibore wells with
open faces, flushing proppant from open segments after forma-
tion hydraulic fracturing. There also was studied a technology
of deepening of hottomholes of horizontal sections that proves
prospective of the technology application.

The report of sales manager of Precision Tube Technology,
Jacques Attie was dedicated to HPHT coiled tubing consider-
ations. He admitted that from several failure modes (on a basis of
0.D. relation to the wall thickness (D/t)) only two are referred to
coiled tubing, used under HPHT circumstances: failure resulting
from yield strength (0 < D/t < 13) and plastic failure (13 < D/t
< 21). The failure is affected with following operation factors:

Bnapumup lypunor
Vladimir Shurinov
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cTeHku TpyGsl (D/t)) Tonsko
[Ba OTHOCATCA K KOTIOBUHTY, |
ucnonb3yemomy B ycno- | &
BMAX BbICOKOTO [aBleHUs
M BbICOKOW TemnepaTypsi:
pa3pyleHue, obycnosne-
HOE Npefenom TeKYyYecTu
(0<D/t<13) u nnactuyeckoe
pa3pyuwenue (13<D/t< 21).
Ha paspyuweHue okasbiBatoT
BNWAHKE cnepgywouune na-
pameTpbl: oTHoweHue D/t
(4em Hue oTHoweHue D/t,
TEM BbiWE YCTOWYUBOCTL K Al
Pa3pyweHuio; Kak npamoe, £
TaK U KOCBEHHOE BAUAHMUE);
npepen Tekyyectu (4em
Bbllle Mpefen TeKy4yecTu, |
TEM Bbile YCTOWYUBOCTD
K paspylweHuio; Ha npe-
g€ TeKy4eCTu OKd3biBa-
0T BAUsiHUE TeMmnepartypa,
BO3JeCTBUE YCTANOCTHBIX
Harpysok u apyrue dak-
TOpbl); oBansHocTb HKT
(4emM MeHblle 0BanbHOCTS,
TEM Bbille YCTOWYUBOCTD K
paspyWeHuo; Ha 0BaNb-
HOCTb OKas3blBAIOT BAUAHKE
YCTanoCTHbIE Harpy3ku u apyrue haxktopsl); ocesas Harpyska
(4em MeHble oceBasn Harpy3Ka, Tem Bbllle YCTORYMBOCTL K pas-
pyweHnio). lpoBeas UCCNEQOBAHUA HECKONLKUX MAPOK CTanu,
COTPYAHWHKKW KOMNAHWUHK NPUWNK K Cregyiowmm BelBoaM:

® BaXHOE 3HaueHue UMeeT BbIBOp oTHOWeHUa D/t

* Honee Hu3Koe OTHOWeHMe D/t yBenuynBsaeT ycToinyuBocTs
K paspyleHuio,

* Gonee HU3Koe oTHOWeHue D/t KocBeHHO ynyywaeT npeaen
TeKy4ecTtu nocne VCTanoCTHOro BO3ﬂ,EIFICTBIr"IH, OBANbHOCTb
nocne ycTanocTHOro BO3AeCTBUA U 0BWWMIA YCTaNnOCTHbINA
pecypc,

® MPOTHO3bl Pa3pyweHusa ABnaTCA Bonee TOUHBIMMK
npu D/t < 13;

® NpU NNAHUPOBAHUKU CNEAYeT CTPEMUTLCA K YMEHbLWEHUIO
npegena TeKy4yectu YY4ETOM BNUAHKUA Temneparypsl U ycra-

NOCTH;
® Iy§Ue He UCNOMb30BaTh CAMIWKOM KKOHCEepBATUBHLINY (0C-

TOPOMHLIA) NOAXOM NPW YYETE OBANLHOCTH;
® mapka HS-90 bonblue NOAXOAUT A5 KOPPO3MOHHON CPeasl,

yem HS-110.

Beayuuit uixenep-texnonor 0AO «Ypantpy6maw» Esresui
CumaHoB pacckasan o6 oneiTe BHeAPEHUSA HOBBIX MADOK CTanel
Ans usrotoenenus [1Tb u npumeHeHun KonTiobuxra ans npo-
Knaaku Tpy6onposofoB. Marepuan Ha OCHOBE ero BLICTYRNEHUA
yuTaiTe B KypHane «Bpema KontiobuHray.

MexpayHapoaHblit meHepep no npopawam Diamond Chain
Company CruseH Jleiwman npeactasun 0630pHbIi foknaa o
npumeHenun ueneit Diamond Chain Company g Hedrenobsiza-
jouieit npoMblwNeHHOCTU. Ero BLICTYNNEHUE Bbi3BAN0 MHTEPEC
cneyuanucTos.

HucneHHoi Mofleny TeXHONOMMM OYUCTKY 3aD0eB CHBAMME OT
nec4aHsix Npobok B ycnoBusx genpeccuu Gbin NoCBAWEH AoKAEA
BeAyLero TexHonora WHCTUTYTa «KaBkastpaHcras» Muxamna
CeuHUOBA. B HeMm copepanca noppobHbIil aHanu3 3asMcumocTs
3ab0itHoi cKOpoCTH 1 3a60IHOTO AABNEHUA B NPOLECCE LMDRY-
NAUMU NPU PA3NUYHBIX AUameTpax obcagHbix Konoxs i HET KT
1 PUKCUPOBAHHBIX PACXOAAX NEHOOBPA3YIOWIEN MUAKOCTH, Ba=a
NPpUHUKMNManbHaa cxema onTUMKU3aLun npouecca.

Bo spema nepepbiBa. During the break

relation D/t (the lower is relation D/t the higher is failure resis-
tance. Direct and indirect); yield strength (the higher is yield
strength the higher is failure resistance. The yield strength is
affected with temperature, stress loads and other factors); tub-
ing ovality (the lower is ovality the higher is failure resistance).
Having conducted researches of several steel grades the company
workers came to the following conclusions:

* the relation D/t is of higher importance;

* lower relation D/t increases failure resistance;

* lower relation D/t indirectly improves yield strength after
fatigue action, ovality after fatigue action and overall
fatigue life;

* the failure forecasts are more precise at D/t < 13;

* when planning it is advisable to lower yield strength with
consideration of temperature and fatigue influence;

*-it is advisable not to use too much “conservative” (careful)
approach aking into account ovality;

¢ the grade HS-90 is more suitable for corrosive environment
than HS-110.

The principal technologist of Uraltrubmash Evgeny Simanov
told about introduction experience of new steel grades for coiled
tubing production and coiled tubing applications for pipe laying.
You can find detailed information - in issue of CT times.

International sales manager of Diamond Chain Company,
Steven Leishman, presented a review on Diamond Chain Com-
pany chains’ application in oil producing industry. His report
inspired interest among specialists.

A report of principal technologist of Kavkaztransgas, Mikhail
Svintsov, was dedicated to numeral model of technology of well
bottom purification in depression. The report contained detailed
analysis of dependency of bottomhole speed and bottomhole
pressure in circulation at different diameters of casing strings and
tubing strings, coiled tubing and fixed rates of foaming fluids and
there is given a schematic diagram on process optimization.

The report was followed by speech of professor Grigory
Zozulya, the head of chair of workover and servicing of
wells of Tyumen oil and gas state university, on problems
and prospects of coiled tubing in gas industry. You can
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COBbITUE/EVENT

bonblWoi UHTepec BbI3BANO BLICTYNNEHWE 3aBeayiowero
kadenpoi peMOHTa U BOCCTAHOBAEHUA CKBAXUH TIOMEHCKOTO
Hed)TerasoBoro rocyAapcTBeHHOro yHMBepcuTeTa npodeccopa
Tpuropua 303ynu o npobnemax u nepcnekTneax KonTbuHra
B razosoi otpacnu. CTaTblo HA OCHOBE ero AoKnaaa YuTaiTe Ha
CTpaHuLax KypHana «Bpems KontiobuHrax.

B 3aknioyeHue BLICTYNUA OT OPraHW3aTopoB KOHbepeHLUMH
pupextop HM LUPKT Bnagumup WypuHoe. OH o3HakoMun
coBpaBIWKXCA C AeATENbHOCTBIO LleHTpa pasBuTUA KONTIO-
OUMHroBLIX TEXHONOTWIA, Nocne Yero no npocsbe asTopa 3a-
YuTan TeKCT AOKNafa He UMEBIEro BO3MOXHOCTU NPUBHITL
Ha KoHdepeHuuo npodeccopa PIY HedTn u raza um. U.M.
ly6kuHa Anekcanpapa MonyaHoea «byposbie rubpugHsie
YCTaHOBKM C MCNONb30BaHUEM KONOHH rubKux Tpyb u nepc-
NeKTUBbI X NpuMeHeHuay. loknap Bbi3gan Honblwoit HTEpecC
y CreunanucTos.

3akpeiBan KoHdepeHuUo npeaceaatens Yuenoro coserta HI
LIPKT NNeonup Mpyzannosmy. OH no6narogapun Bcex y4acTHu-
KOB W rocTel 3a NpoABNEHHbIA MHTepec K 7-i Bcepoccuiickoi
KOH(epeHLUM No KONTIOBUHIOBLIM TEXHONOTUAM W AaN BLICOKYIO
OUeHKy cocToaBluemyca meponpuaTuio. C HUM Bbin cornaceH
KaM bl U3 NPUCYTCTBYIOWMX B 3afe.

Ywe nocne Toro, Kak Bce pasbexanuce no gomam, Nleo [le
Bpu3s, raBHblit MeHeaxep no pa3suTuio GusHeca MockoBcKoro
npeactasutenscTsa komnanum Weatherford, npucnan no anek-
TPOHHOW NOYTE NUCLMO CAEAYIOLLEro COfepHaHua:

Hopozue konnezu,

A1 6b1 xomen nobna200apuMb 0PeaHU3AMOPO. KONMIOBUHEO-
80Li KoHepeHyuu 3a ux pabomy No Op2aHU3ayLUU U NPOBedeHUID
3moezo meponpusmus.

Ans makold komnanuu, kak Weatherford, ovens BaxHo
nposodums scmpeyu U 06MeHU8ambCs udesmu nNo 8oNPoOCam
HOBbIX mexHono2ul u o6opy0osaHus 0nd KOAMIOBUH20BbIX
YCMaHoBOK ¢ dpyeumu y4acmHukamu KoHgpepeHyuu. Mol
nposenu secema naoGomeopHsle nepezosops! ¢ npedcmasu-
menamu pasuyHeIx KoMnaxud, pabomarnwux ¢ KOAMOBUH-
2086iM 06opydosaHuem. O6bveduHeHue ycunul poccutickux
U 3anadHeIx KOMNAawul, HeCOMHeHHo, 6Aa20meopHO cKa-
3anoce Gel Ha Kayecmse Hawel pabomsi u 06CAYKUBAHUU
KAUeHmoBs. B CBA3U C meM, Ym0 mexHonozuveckull npozpecc
paszsusaemcs o4eHb 6bICmpo, A Obi
xomen y3Hams, cywecmsyem jiu 3a-
UHMepPecosaHHOCMb 8 NposedeHuUl
pe2ynapHslx scmpey pas 8 nonzoda
018 ycmaHosaeHus bonee mecHo2o
KoHmakma Mexdy KOMNaxHusMu u
obmera onsimom pabomei 8 chepe
KOIMIOBUH208bIX MEXHON02ULL».

Mpegnoxexue 3auHTEpPECOBAHHO
NpPUHATO OpraHu3aropamu KoHde-
peHuuu.

Ho ewe B TiomeHuW, Korga 3mo-
UuoHansHo obcympanuce pesynb-
Tatsl TONLKO YTO MPOBEAEHHOTO
dopyma, HayansHuk LLKPO n WUMC
xomnaHuu «bypras», dunuana 000
«0peunbyprbypras», Oner Katkoe
BbICKa3an MHEHWe, YTo, HeCMOTPA
Ha HEOAHO3HAYHYIO OLEHKY HeKO-
TOPbIX BBICTYNNEHWWA, OCHOBHOMN
MOTUB KOH(epeHUWW npo3ByYan
abconioTHo BepHo: «Ha cerogHaw-
HWIA [leHb, NPWU peanusaunu cambix
NepefioBbixX TEXHONOrMI NOBbIWEHUA
HedTe-ra3o0TAayuu, anbTepHaTUBhI
KONTIOBUHTY HE CyLecTByeT».

B kynyapax. Lobby talkings

read the article on a basis of the report on the pages of our
magazine.

The last lecturer was the organizer of the conference, director
of CRKT Vladimir Shurinov. He introduced to the visitors the
activity of Center of coiled tubing technologies development,
afterwards at the instance of Alexander Molchanov, author of
report who had no opportunity to visit the conference, profes-
sor of I.M.Gubkin Russian State University of oil and gas, red
report “drilling hybrid plants with coiled tubing and future
trends of their application”. His report was of great interest
for audience.

The conference was closed by chairman of academic council
of CRKT Leonid Gruzdilovich. He thanked all the participants
and guests for the interest in 7-th Coiled Tubing Conference,
and gave a high appraisal to the conference. Everyone in the
hall agreed with him. After we went home, Leo de Vries, General
Director Business Development Weatherford, Moscow, has sent
to all the rest following emails:

“Dear Colleges,

I'would like to thank the organizers of the CT conference for
there effort to organize this event.

For a company as Weatherford this is very important to
meet and change out ideas about new technology and special
tools for coiled tubing units with the participants. We had
good conversation with the different companies working
with Coiled Tubing Equipment. It is good to put our efforts
together for the best techniques from the Russian and the
westerner companies for the benefits of our clients. As new
technology is moving fast I like to see if there is any interest
on a meeting every 6 months just to socialize an evening and
to exchange work experience what is going on in the Coiled
Tubing Industry.”

But even in Tyumen, when everybody emotionally discussed
forum results, Oleg Katkov, Head one of subdivisions of
Burgaz, a branch of Orenburgburgaz, told that despite am-
biguous appraisal of some reports, the main reason for the
conference sounded quite true: “There is no alternative for
coiled tubing.”
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PbIHOK/MARKET

MWUPOBOU PbIHOK CEPBUCHBIX YCJTYI

Anekcarp OCTPOBUOB

B OBNNTACTU OCBOEHUNA CKBAXWNH N UHTEHCUDUKALL

NMPUTOKOB B 1999-2006 NMOAAX

Alexander Ostrovtsov

WORLD MARKET

OF PRESSURE PUMPING SERVICES IN 1999-2006

Mupogoit peiHOK HedTenpoaykTos B 2005 rofy oLeHWBaNCA B CyMmy
nopaaka 144 mnpg amepukaHckux gonnapos. PuHaHCOBLIA POCT NO
CpaBHEHWIO C npeabiayiM ronom coctasun 21%.

Wcxops w3 TeHAEHUMW NOCTOAHHOMO POCTA JAHHOTO CEKTOPaA 3KOHO-
MUKM, N0 NporHosam, B 2006 rogy MMpPOBOI pIHOK HedTenpoayKTOB
pomker 6bin gocTuys $164 mapa. W3 ecex ero 33 cekTopoe Hambonb-
Wit pocT Hame4ancs B cepax NPoOU3BOACTBA AeTaneit U y3nos Ans
HedTenobbiBaOLero 060pyAOBaHUS, NPOU3BOACTBA HedTENPOMBICNO-
BbiX U HehTeNnPOBOAHLIX TPYO6, BypeHus U 0CBOEHUA CKBAXKMH, a TaKKe
B OCBOEHWU CKBAMMH U MHTEHCUPUKALUWN NPUTOKOB C UCNONb30BA-
HWEeM HAaCOCHOTo U KoMnpeccopHoro obopyaoeaHusa. [laHHbIA cekTop
PbIHKA NPeACTaBNAET ANA HALWKUX YNTATeNel HeNOCPeACTBEHHbIA UHTE-
pec, NOCKONLKY NP BLINCNHEHWU BblWeHA3BaHHbIX paboT CepBUCHbIE
KOMNaHMW UCNoNb3yIT KonTrbKuHroBoe obopynosaHue.

PocT duHaHCOB B Chepe CEPBUCHBIX yCnyr B 061acTH 0CBOEHUA
CKBAMWH W MHTEHCU(UKALMK NPUTOKOB 33 NOCNEAHWUe rofibl BbimAfen
cnegyouum o6pazom:

° 1999 r. — $4 228 mnH;

2000 r. — $5 981 mnH;
2001 r. — $7 940 mnw;
2002 r. — $6 626 mnH;
2003 r. — $7 898 maH;
2004 . — $9 619 mnH;
2005 . — $12 169 mMnH.

W3 npueepeHHbIX AaHHbIX BUAHO, YTO NpMpoCT uHaHcos B 2005
rogy coctasun 27% no CpaBHEHWMIO C Npeabiaywum rogomM. MporHos
Ha rog 2006-1 npegnonaran poct B pa3mepe 17%, a 3HauuT, Kanura-
NOBN0XEHUA B chepe cepBUCHbIX yenyT B 061aCTH 0CBOEHWA CKBAMMWH
M MHTEHCUDUKALMW NTPUTOKOB B HbIHELWHEM rOfly NPEANOAOKUTENLHO
AOMKHBI 4OCTUYL CyMMbl B $14 238 MnH. [luHaMUKa pa3BUTHA [aH-
HOrO CEKTOPa PbiHKa, AaXe C yyeToM cnaga B 2002 roay, nopamaert!
ExxeroaHeiii npupoct coctasnset okono 30%. [la v cnap 8 2002 rogy
MOXHO CYUTaTh TAKOBLIM UL yCNOBHO. Bedb Toraa Bce huHaHcoBLIe
noKasaTenu pbiHKa HedTenpoayKTOB AEMOHCTPUPOBANM YCTOMHMBLI I
poct no cpasHexduto ¢ 1999 u 2000 rr., Ho B 2001-M npousowen
Pe3KUil NPUTOK PUHAHCOB B A@aHHbIA CEKTOP S3KOHOMUKM, NOCNE Yero
KpWBas poCTa BEPHYNach B «HOPManbHOE» COCTOAHME.

TpaguumnoHHo B cchepe NpefocTaBneHus yenyr B 06nact ocsoe-
HWA CKBAXMWH W MHTEHCHDWKALWMM NDUTOKOB NUAWUPYIOT KOMNaHWK
Halliburton Corp. ¢ 33%-i goneit muposoro peiHka, Schlumberger,
Ltd. (26%) u BJ Services (21%). Ho, kak 1 B cdepe konTiobUHTOBOrO
CEepPBUCa, HAUBLICLYIO AMHAMWUKY POCTA HA CETOAHAWHMUA AeHb NOKa-
3bIBAIOT KaHaackue komnanuu — Trican (3%), Calfrac (2%) u Sanjel
(1%), 33HUMaR B MWDPOBOM PEATUHTE CEPBUCHLIX KOMMAHUIA 4, 51 7
mecta cooteercTeenHo. Komnanun Calfrac u Sanjel cmornu goctuys
CTONL BLICOKOMO POCTa MHAHCOBbLIX NOKa3aTenei B Hemanoit crenexHu
Bnarogaps Tomy, 4To paboTatoT Ha TeppuTopun Poccum, nocteneHHo
Hapawusas 3eck 06beMbl BbINONHAEMbIX paboT. Hennoxas guHaminka
u y xomnauum Weatherford International, Ha ponio KoTopoit HbiHe
npuxoauTca 1% MUpOBOro peiHKa. 3ameTum, uto eule B 2001 rogy
3Ta 4oNA paBHANACH HYNIO.

3atparthl Ha poiHKe cepBuca B 06NacTk OCBOGHUA CKBAMMUH U UH-
TEHCUDMKALUW NPUTOKOB MOXHO YCNOBHO pa3fennTk Ha [Be Kare-
rODWM: 33TPaTsl Ha NPOM3BOACTBEHHOE 060pyAOBaHMe; 3aTpaTbl Ha
MHCTDYMEHTE! M M3TEDMans! AN BLINONHEHUE paboT Mo NOBbILEHUIO
=“eDTE0TAIYM CHBAMMH,

As it was stated in the previous issue of our maga-
zine the oilfield market amounted to $144bn in 2005,
which is 21% higher than in 2004. In the context of
continuous productivity growth in this economy sector
projections were made for the world oilfield market to
reach $164bn in 2006. The highest growth among all
33 market segments was expected in unit manufactur-
ing, tube production for oil industry and pipelines, well
development and drilling. Pressure pumping services
rank next in the list. This market segment is of a special
interest to our readers since service companies mostly
use coiled tubing equipment for pressure pumping. The
revenues of the pressure pumping services showed the
following growth trend:

° 1999 - $4 228m;

2000 - $5981m;
2001- $7 940m;
2002- $6 626m;
2003- $7 898m;
2004 - $9 619m;
2005 - $12 169m.

According to the table the revenues growth in 2005
made up 27% as compared to the previous year. The
projected growth for 2006 was 17%, which means that
pressure pumping services had to bring $14.238bn.
Some more calculations reveal astonishing 30% annual
growth in this sector! Even the recession of 2002 brings
no significant changes to the trend. In fact the reces-
sion was relative. 2002 figures demonstrate a steady
growth as compared to 1999 and 2000, while in 2001
there was an inrush of capital into the industry followed
by leveled off growth trend.

The traditional leaders of pressure pumping services
are Halliburton Corp. with a 33% share of the market,
Schlumberger, Ltd. (26%) and BJ Services (21%). Yet the
highest growth rates are demonstrated by the Canadian
companies Trican (3%), Calfrac (2%) and Sanely (1%),
which occupy 4th, 5th and 7th positions relatively in
the world rating. The same trends are observed at coiled
tubing market. It should be noted that Calfrac and
Sanjel owe their growth to contracts in Russia, where
their operations steadily grow. Weatherford Interna-
tional also shows good trends with 1% of the world
market, though their share was close to zero in 2001.

Costs at the market of pressure pumping services fall
into two categories (each of them can be divided in
several more categories): Capital equipment costs;
Consumables costs for oil recovery enhancement.

Stewart & Stevenson u National Oilwell Varco pro-
duce most of the equipment used by the world’s major
CT service and pressure pumping service companies.
But the equipment market is satiated not only by the
two North American companies. For example, China
has several enterprises producing marketable cement
pumps for Asia.
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OcHoeHoe 06opysoBaHue, KOTOPOE MCNONb3YETCA BONbWUHCTEOM
CEPBUCHbLIX KOMNAHWIA B MUpe, OCYLLECTBAAIOWMX KONTIOBUHIOBbIN
CepBUC ¥ CEPBUC B 061aCTU OCBOEHUA CKBAKUH U MHTEHCUDUKALMM
MPWUTOKOB, NPOW3BOAMTCA ABYMA CEBEPOAMEPUKAHCKUMU KOMMNAHUA-
mu — Stewart & Stevenson u National Oilwell Varco. Ho konuyectso
060pyaoBaH1A, NOCTABNAEMOTO Ha PLIHOK APYrUMI KOMNAHUAMM,
TaKKe NoCTOAHHO yBenuyuBaerca. Hanpumep, B Kutae pabotaer yme
HECKONbKO NPeanpuATUiA, NPOU3BOAALMX ANA PLIHKA A3UKU BNONHE
NpuUeMNemble No Ka4yecTBy LIeMEHTHLIE HACoChl,

C passuTiem peiHKa NOCTOAHHO PacTeT U cnpoc Ha obopynosaHue.
Hanpumep, 8 I ksapTane 2006 roaa cepBUCHBIMI KOMNAHNAMK BbiN0
3aKa3aHo TaKoe e KONWYecTBo YCTaHOBOK 415 rMApOpa3psisa, Kakoe
Bbin0 nocTasneHo notpebutensm 8 nepsom nonyrogun 2005 roga.

EctecTsenHo, fons npoussoguTeneit 060pya0BaHIUA B JAHHOM CEK-
TOpe 3KOHOMWKM NOCTOAHHO pacTeT: ec/iv B 1999-m oHa paBHAnach
npumepHo $260 maH, To yxe K 2005 rofy goctuma cymMmbl 6onee yem
B $900 maH. MporHo3 Ha 2006 rog — $1 100 MAH.

B nocneaiHee BpeMa 0TMEYAETCA M NOCTOAHHBIA POCT NOCTABOK XM~
MUKATOB, UCMOb3YEMbIX B TEXHONOTMAX OCBOEHMS CKBAXKUH M UHTEH-
cuuKaymu nputokos. Hanpumep, cymma npoaax dnotekca — cmecu
NUTHOCYNb(hOHaTa, YrNeBoA0POA0B U YroALHOTO NOPOLIKa, KOTopas
MPUMEHARTCA ANA MOHUKEHWA BOA0OTAAYM BYpPOBLIX PacTBOPOB,
Bo3pocna ¢ $7 mnH B 1999-m go $23 maH 8 2005 rogy.

Y1obbl 06ecneynts nporHosupyemelii poct Ao $12 169 MAH B
2006 rogy, Halliburton,

Market development triggers off higher equipment
demand. For example, in the first quarter of 2006
consumers ordered as many fracturing units as the
companies supplied during 6 months of 2005.

Clearly, the share of equipment producers in this
economy sector is constantly mounting. While in 1999
it was only $260m, it grew up to more than $900m in
2005. The forecast for 2006 is almost $1.1bn.

Supplies of chemicals for pressure pumping services
have largely grown as well lately. For example, the sales
of Flotex (concoction of Lignox, hydrocarbons and car-
bon dust used in pressure pumping technologies) went
up from $7m in 1999 to $23m in 2005.

Inorder to guarantee the $12.169m growth projected
for 2006, Halliburton, Schlumberger, BJ Services and
other pressure pumping services have to buy enough
cementing materials, acids, chemicals and gels, storage
and transportation volumes and proppants. Their costs
are listed below.

The list reveals close interplay of costs in various
oilfield market segments. Interestingly enough,
the capital is invested mainly into unit manufactur-
ing (mobile pump and coiled tubing units), while the
other segments are just consumables necessary in well

Schlumberger, BJ Services
W Apyrue CepBUCHbIE KOM-
NaHuK, BLINOAHsAOWME pa-

LiemenTHble MaTepuanst $0,7 mnpa.
Cementing Materials $0.7 B

BOThl N0 OCBOEHWIO CKBa-

HUH W MHTEHCHdUKALUK
NPUTOKOB, BOMKHBI BbiNN
npuobperath B gocTaTroy-

OchacTka obcagHoi konoxHs! $0.4 mnpa.
Casing Hardware $0.4 B

HOM KONWYecTBe LeMeHT-

LiementuposouHbie paBotsl $4,5 mnpg

Hble marepuans, KNCNOTbI,

XMMPEATrEHTDl, EMKOCTU ANA | nit Manufacturing $0.9 B

lMpoun3soacTeenHoe o6opynosaque $0,9 Mnpa.

Cement $4.5B

X XPaHEHWUA U NepeBO3KK

KucnotHas obpabotka ckeamun $1,2 mnpp

u nponnauTel. Ha cxeme

yKazaHel Heobxogumble

ANA 3TOM Lenu 3arparsl.
lleHooBpa3zosaHue Bo

Kucrnotst $0,6 Mnpa.
Acids $0.6 B

Acid $1.2B

lmapopaspeis nnacta $6.4 mnpa.

Frac $6.4 B

BCEX CeKTopax PEIHKA He-
(hTenpoayKTOB TECHO B3a-

umoceaszaHo. Ctout otme- | Chemicals & Gels $0.6 B

XumpeareHTbl i BofoHedTaHbIe amynbcim $0,6 Mnpa

TWUTb, 4TO M3 BCErO CNUCKA

NUIWb NPOU3BOACTBEHHOE
obopynosaHve — Mobunb-
Hble HACOCHBIE U KOATIO-

MponnaxTst $0,8 Mnpa.
Proppants $0.8 B

BUHroBbLIE YCTAHOBKM — AB-
NAKTCA HenocpenCcTBeH-
HbIMW 06 BEKTaMK KaﬂHTaHOBHOH{eHHﬁ, B TO BpEMA KaK 0CTansHoe — 370
pacxofHble Matepuansl, HeOBX0AUMbIE ANS NPOBEAEHUA CKBAMMHHbIX
pabor. Mpudem fons 3aTpar Ha NpuoBpeTeHUe NPOU3BOACTBEHHOMO
060pynoBaHNA He ABNAETCSA OCHOBHOIA B 06LEM NepeyHe 3atpar no
obecneyerunio cepeuca B 061acTH 0CBOGHUA CKBAXUH M MHTEHCHD Y-
Kaluun NpUTOKOB.

Ha pbiHKe nponnaHToB 6ECCNOPHLIMK NUAEpPaMU ABARIDTCE TPK
komnanuu-npoussoautena: Carbo Ceramics, Norton Proppants
(M3mMeHMBWAs cBOE Ha3BaHMe Ha Saint Gobain Proppants) u Borden
Proppants (HbiHe Hexion Specialty Chemicals).Mpoaaxa nponnasros
B nocnefHue roasl Bozpacna ot $450 mnH B 2001-m go $750 mas =
2005 roay. Mo nporHo3am, B 2006 rofy NponnaHTos Gyaer npoaaso
Ha 06uyto cymmy $860 MnH.

Mo mamepuanam uccnedosanud komnavuu Spears & Associates,
Inc. “Oilfield Market Report 2005", sunwoyas 0630p cocmos=us
MUp0B020 pbiHKa He(hmenpodykmos 3a 1999-2005 200s: & npoz=03
Ha 2006-1 eo0.

operations. At the same time unit manufacturing
doesn’t make the principal share in the list of pressure
pumping costs.

The proppants market is dominated by 3 producing
companies: Carbo Ceramics, Norton Proppants (which
has changed its name to Saint Gobain Proppants) and
Borden Proppants (now Hexion Specialty Chemicals).
The growth of proppants sales over the recent years saw
the following trend: from $450m in 2001 to $750m in
2005. The estimated global sales for 2006 are $860m.

The article is based on Oilfield Market Report 2005
by Spears & Associates, Inc., including analysis of the
world petroleum market in 1999-2005 and projections
for 2006.
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3A PYBEXKOM/ABROAD

NMPUMEHEHUE ONTOBOJIOKOHHbIX

3arpannyHeiia C.A.

Schiumberger
g

TEXHOJIOMMX NPU PABOTAX C THKT

Stanislav Zagranichniy
Schlumberger

FIBER OPTIC TECHNOLOGIES

FOR COILED TUBING OPERATIONS

Mpu BbinonHeHun bonblwuHcTsa pabor c THKT HeobxoauMo
OUEHWUTb M NPOKOHTPONMPOBATh NPOBEAEHMWE KaXA0ro Ux atana
Ha OCHOBE XOPOWO 0BAYMAHHBIX NPEANONOKEHWA, KOTOpbIE
NPUHUMAKOTCA UCXOAA U3 MHTEPNpeTauun AaHHbIX 0 CKBaMNH-
HoM hnioupe.

Takas BeNUYMHa, KaK YPOBEHb AaBleHUA B CKBaMMUHE,
onpefenseTcs no NOKasaHMAM JATHUKOB AABNEHMA PACXoAa
WAW NO AaBNeHMio Ha ycTbe. PakTuyeckas rmybuHa UHCTpy-
MeHTa onpegensetcs no gnude cnywenHoi FHKT, npu 3Tom
norpewHocts B npegenax 0,3% cyutaeTcs npuemMnemon.
TouyHOCTb TAYOUHBI MOMET ONpefenaThCa PasnUYHbLIMY
cnocobamu — BCe 3aBUCUT OT TpeboBaHMI K TOYHOCTH,
yCTaHaBAMBAEMO MO KOHKPETHbIM BuAam pabor. K Takum
METOAAM OTHOCATCA OTMeTKa rybuHbl 3260 UK CyWeHuN
CTBONA CKBAXMWHBI, npuMeHeHne nokatopos mydt HKT, cnyck
KapoTamHbix npubopos ¢ 3Y u npubopoB rUApPOUMNYNbCHON
CKBaMMHHON TenemeTpun. OAHAKO NpoBeaeHME YKA3aHHbIX
paboT TpebyeTt 3HAUNTENLHOTO BPEMEHU, OHW [JOPOTO CTOAT
W YCIOXHAIOT BBINONHEHME Apyrux pabort.

Mpumenerne THKT ¢ ycTaHoBNEHHbIM KAPOTAXKHLIM Kabenem
No3BONAET NPEOAOETh YKa3aHHbIe CIOXKHOCTH, O[HaKO 3Ta
TeXHONOrUA UMEeT W PAJ HeraTuBHbIx 0cobeHHoCTei: cyulec-
TBEHHO YBENWYMBAETCA CTOMMOCTL paboT W pacTyT pacxoasl
Ha oBCAyMuBaHME YCTAHOBKMW, €CTb OrpaHUYeHUA no CoBMeC-
TUMOCTW pPacTBOpoB, kpoMe Toro, B kKonoHHe THKT ceuenue
NOTOKA TaKKeE 0rpaHnyeHo. YkazaHHble hakTopbl 3Ha4UTeNbHO
cHKaIT npumeHnmocth THKT ¢ kabenem, KoTopbiid Mor Gbl
MO3BONWTL NONY4YaTh AAHHLIE O CKBAMUHHbIX YCNOBUAX B pe-
anbHOM BPEMEHMU.

Hoeble cnocobbl U3roTOBNEHUA BONOKOHHO-ONTUYECKOTO
Kabens M3 yCOBEpPLWEHCTBOBAHHbBIX CNNABOB U C BO3MOMHOC-
Tbi0 GECNPOBOAHON Nepefayin AaHHbIX NpeanaralnT HedTAHON
OTpacnu HOBATOPCKUe cnocobbl peweHns CyuecTByioumnx
npobnem. MHorue [OCTUIKEHMSA, KOTOPHIE Y)Ke BHEADPEHLI B
cuctemy cbopa gaHHbIX, NPEACTaBAEHbl BHUMAHUIO yuTaTens
B aHHOM CcTaTbe.

13 UCTOPUN PASBUTINA }
OMNTOBOJIOKOHHbBIX TEXHOJIOI MW

3a nocnepxue 35 neT pa3BUTHE ONTO-BONOKOHHBIX TEXHONO-
ruit 8 chepe CBA3N CYLIECTBEHHO yBENNUMNO obbem nepenayu
A3HHbIX B 31eKTpOHHOM BUAe. CerofHA Hegoporue onNToBONO-
KOHHBIE Kabenn u Apyrie ONTOINEKTPOHHbBIE NPpUBOpbI HaWK
NpUMEHEHWE U B Apyrix cepax AeaTensHOCTH, Hanpumep, cne-
UManbHble gatiMKK UCNONb3YIOTCA NPYU 3KONOTMYECKOM KOHTPO-
ne. B ogHom cnyyae Takue gatuuku obecneynsaloT nonyHeHune
AaHHbIX, KOTOpbIE He MOryT BbITb NOAYYEHbl C NOMOILBID Tpa-
AanunoHHoro o6opyaosanua. B apyrux cnyyasx garuuku bonee
YYBCTBUTENbHbLI M NPEBOCXOAAT MO paﬁoqu XapaKTepucTuKam
aNbTEPHATUBHBIE TEXHONOTUN, ocobeHHo npu UX NPUMEHEHUN
B HEOOLIYHbIX MU CYPOBLIX OKPYIKAIOWNX YCAOBUAX.

OauH M3 TUNOB TeMnepaTypHbix AATUMKOB aHanu3upyer
obpaTHOe pacceMBaHue CBETa NAa3epHOro Nyda, KOTOpPLIA B

Most CT operations
have a common chal-
lenge: to evaluate and
control each stage of
the job through “edu-
cated quesses” of what
is happening down-
hole based on surface
data and feedback.
Downhole pressure is
estimated from pres-
sure readings at the
pump and/or the
wellhead. Actual tool
depth is inferred from
the amount of coiled
tubing going in the
hole, with errors as high as 0.3% being accepted as common.
Different methods are used to determine the actual depth de-
pending on the depth accuracy required for any individual job.
These methods include tagging a known bottom or restriction,
use of tubing tail locators, running a memory logging tie-in
and flagging the CT, and running mud pulse telemetry logging
tools. These techniques can be time consuming, expensive, or
add complications to the operations.

The use of a Coiled Tubing Logging (CTL) unit can overcome
these challenges, but it introduces limitations such as signifi-
cantly higher cost and maintenance requirements, limited
fluid compatibility, and flow area restriction within the CT.
These limitations effectively reduce the range of possible
CT operations that could benefit from real-time downhole
readings.

New fiber optic manufacturing processes using advanced
alloys and advances in wireless communication capabilities
present the oilfield with new opportunities and novel ways of
tackling existing challenges. Many of these advances have been
incorporated in the development of the acquisition system
presented in this article.

FIBER OPTIC TECHNOLOGY BACKGROUND

In the past 35 years, fiber-optic technologies that have been
developed for telecommunications applications have enabled
a massive increase in digital data traffic. Now, inexpensive
optical fibers and the related optoelectronic devices are being
used for other applications such as innovative environmental
sensors. In some cases, these offer capabilities that do not exist
in traditional sensors. In other cases, they are more sensitive
and outperform alternative technology, especially in unusual
or harsh environments.

One type of temperature sensor analyzes light that returns
as a result of backscattering after a short pulse of laser light
is sent down a fiber. Backscattering of photons occurs at a
molecular level all along the fiber, but photons returning at
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BU[IE KOPOTKOro MMNyabca NpoxoguT no
BonokHy. 06paTHoe pacceusarmne GOTOHOB
NPOUCXOANT HAa MONEKYNAPDHOM YpOBHe
no BCEW ANWHE BONOKHA, NPU 3TOM BO3-
Bpawatwumecs GOToHbl, UIMEPEHHbLIE B
no6oit MomMeHT Bpemenn, ByayT obpaTtHo
paccefHsl Ha OnNpefeneHHOM WHTEpeane
BONOKHA. [laHHOe paccTofHWe npamMo
NponopuMoHanbHo BpeMeHH, 3a KoTopoe
MMNynbC Bo3Bpaluaerca. AHanoruyHo se-
AeT cebs nocTynaemblit C KOPOTKOTO y4ac-
TKa BOJIOKHA pacCcesHHblld CBET, KOTOPLIN
perncrpupyerTca B KOPOTKOM UHTEpBane
BpemMeHn. M3MeHeHusA CBETOBOrO CNeKTpa,
33aBMCUMbIE OT TEMNEpPaTypbl, NPOUCXOAAT |
BO BpeMs 06paTHOro paccemBaHna. AHanus
AaHHbIX MU3MEHEHWI NO3BONAET onpepe-
NWTb TemnepaTypy BONOKHA B TOYKE, rae
npousowno obpatHoe pacceusanue. Ko-
HeYHOe 3HaYeHue Temneparypbl TPAKTYETCA
KaK pacnpefeneHHoe umepeHue, Tak Kak
U3MEPEHME NPOBOAMTCA BO BCEX TOYKAX,
COCTABNAOIWMNX ANNHY BONOKHA,

[laHHas TexHonOrMA cTana OCHOBOI
ANA CUCTEM U3MepeHUI pacnpefeneHHoi
Temnepatypbl, KOTOpLIe BCe Yalle HaxoaaT
npumMeHeHue B HeTErasoBon oTpacnu u
BO MHOTMX APYTUX OTPACAAX, HAYMHAA OT NPOEKTUPOBAHUA
W CTPOMTENbCTBA 371aHWIH M 3akaHuyuBan obecneyeHuem
6e30nacHoCTV B aBUALNMOHHOM NPOMbIWAEHHOCTA. MepBan
cucTema pacyeta pacnpegenenus Temneparypsl (CPT) 6eina
ucnonb3osava 8 Kanapge B 1996 r. gna Koutpons pa6ot B
CKBaXuHe, paspabarbiBaeMoil B rpaBUTALMOHHOM pexuMe
C 3aKaukoil napa B nnact. C Tex nop cucremsl pacyera pac-
npefeneHuAa Temneparypul npUMeHanuce B 6onee yem 350
CKBaMUHaxX.

CKBAXMHHOE OBOPYJOBAHUE
MNP MCNONB30BAHUN MHKT

[TpUMeHeHMe ONTOBONOKOHHOW TEXHONOTUN COBMECTHO C
FKHT noTpe6osano BHeCTH HEKOTOPLIE U3MEHEHUA B KOHCTPYK-
uvio 0bopynosanus. B pesynsrare, 4o 66110 CNpoeKTMpOBAHO,
COCTOAWAA M3 KOMNNEKTa ONTOBONOKOHHbIX Kabenel, Geina
CNPOEKTUPOBAaHA ANA YCTAHOBKM BHYTPWU TPyGKM U3 cnnasa
«MHKoHeNb» C HapyXHbIM AMameTpom 1,8 MM, BonokHa B Tpy6ike
Haxoaatca BHyTpu THKT, TpybKa 3awmuwaer ux ot KoHTaKTa €
$niongom npu nposeneHnu nobeix pabot. Xota BHyTPK TPY6-
K1 «VHKOHeNb» MOXKET BbiTh pasmelyeHo 40 7 BONOKOH, NpH
BbINOHEHUN paboT, ONUCHIBAEMbIX B JAHHOI CTAThE, UCNOMB-
30BanU TONLKO 4 BONMOKHA. 2 BOJOKHA BLINOMHANM DyHKUMIO
ABYCTOPOHHEi CBA3N ¢ npubopom. OcTanbHble BONOKHE MOTyT
NPUMEHATLCA ANA HECTAHAAPTHBIX PaboT UK AN BEINOAHEHUA
pe3epBHOit PyHKLWK B Cny4ae 0bpbiBa kabens npu 3xcnayara-
unu THKT. Ha puc. 1 nokasaHa KOHCTpYKUMA konox#Hs: iCoil.

Mpw pabotax npumensioTcs KHBK co BcTpoenHsim obparssim
KNanaHoM, KOTOPbIA MMEET OfJMH U3 IBYX HAPYKHLIX AUEMETDOS:
43 1 54 MM. TIpUBOP € HapYKHbIM UAMETPOM 54 MM noIsonser
onpefenuTh TemMnepatypy Ha 3aboe, CKBaXUHHOE Basnesus
BHYTPU 1 CHAPYXM NpUBOPa, a TaKKE MOXKET UCNONL30SaTSCH
KaK nokarop myhT KOnoHHbl. MUHUMaNbHOE OrpaHK«esse no
npoxoay Ans npubopa Gonbluero AMameTpa cocTasnses 17,5 mm.
UTO NO3BONAET NOACOEAMHATD UHCTPYMEHT € MEXasmamom
aKTMBALIMK WapHKOM, NnpokayusaeMbim yepes MHKT, nog nepe-
BOJHWKOM C ONTOBONIOKOHHbIM Kabenem. [puGop ¢ Hapymssn
ANAMETPOM 43 MM HE MOXET UCMONb30BATLCA KaK NOKSTOD MydT

Puc 1. Kougurypauns FHKT c onToBonokoHHbIM Kabenem
Fig. 1. Configuration of CT with fiber optic inside

any given time will all have been backscattered at a fixed
distance along the fiber. This distance is directly proportional
to the time the pulse takes to return. Similarly backscattered
light observed during a short interval of time has come from a
short length of the fiber. Temperature-dependent changes in
thelight spectrum occur during backscattering. By analyzing
these changes, it is possible to determine the temperature
of the fiber at the point where the backscattering occurred.
The resulting temperature measurement is described as a
distributed measurement because it is made at all points
along the fiber.

This method is the basis for the new distributed tem-
perature systems that are increasingly being deployed in
the oil field and many other disciplines ranging from civil
engineering to aviation safety. The first commercial oilwell
installation of a distributed temperature system (DTS) was
in Canada in 1996 for monitoring a steam-assisted, gravity-
drained well. More than 350 wells have been instrumented
to date.

DOWNHOLE EQUIPMENT
FOR COILED TUBING APPLICATION

Implementation of fiber optic technologies for coiled tubing
has required additional adaptation to be done. As the result,
the system has been designed around a set of optic fibers inside
a 1.8 mm outer diameter (OD) inconel tube. The fiber carrier
provides support within the CT and isolation from the fluids
pumped throughout the operation. Although up to 7 fibers can
be packed inside the inconel carrier, only four were used for
the operations described in this paper. Two of the fibers are
used at all times to provide two ways communications with the
tool. The rest of the fibers can be used for non-conventional
applications or left as backup in the event of one of the fiber
optic failing during the life of the CT string. Figure 1 shows a
configuration of an iCoil string.

Two different sizes of bottom hole assemblies with built-in
check valves are used: 43 and 54 mm OD. The 54 mm OD tool is
capable of providing downhole temperature readings, down-
fole pressure, both inside and outside the tool, and has Casing
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KONOHHbBI, OH onpepe- [EE
NACT TONBKO 3HAYEHUA
AABNEHWA BHYTPU UM
CHApYXW MHCTPYMEH-
Ta, ANA Hero npepgen
MPOXOAHOI0 OTBEPCTHA
cocTtasnsaet 10,3 mm,
YTO OrpaHUYMBaET BO3-
MOXHOCTb Mponycka
noj HUM MHCTPyMeHTa
C WAPMKOBbIM MEXaH13- ||
MOM aKTMBALWK, ]
Mpubopsl 06oux gua- |
METPOB COCTOAT U3 ABYX ||
pa3fenbHbix YacTei:
coeguHuTens-nepexon- |
Huka MHKT, koTopeiii ||
OOHOBPEMEHHO CNYMUT
KabenbHbIM BBOJOM
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Wiiseisls Collar Locator (CCL) ca-
pabilities. The minimum
restriction through the
larger tool is 17.5 mm,
allowing for ball-oper-
ated tools to be run below
the fiber optics sub. The
43 mm 0D tool does not
have CCL capabilities, has
only one pressure reading
(either inside or outside
the tool) and has a mini-
mum restriction of 10.3
mm, limiting options in
ball-operated tools run
below it.
Both sizes of tool have
two distinct sections, the
o CT head, which provides
fora CT connector and at
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u3 THKT, u komnnekra ||
3N1eKTPoHHOro o6opy- [FE
AOBaHUs, COCTOAWEro
W3 moayna CBA3KW K ne-
peaartiukoe. Bxogawmin
B COCTAB 3N1eKTPOHHOIO
obopynoBaHuA akKkymynaTop obecneunBaeT 3NeKTPONUTaHWUE
ANA 3NeKTPOHHbIX 3nemeHToB npubopa. Mpudop ¢ HapyMHbIM
auameTpoMm 54 MM MMeeT [JONONHWTENbHBIA 31eMeHT, pacno-
NOMEHHbIA HU¥E KOMMeKTa 3NeKTpOoHHOro obopypoBaHus,
KOTOPbIA COAEPKUT AaTYMK NOKaTOpa MydT KONOHHBI.

HASEMHOE OBOPYOBAHWE

Mogyns cea3u c npubopom ycTaHoBEH Ha Kopnyce GapabaHa
[HKT, KoTopbi BEINONHAET YHKLKUMK, AHANOTUYHBIE MPUEMHUKY
curHana no kapotamHomy kabenio B THKT. Mogynb nonyyaet u
OTNpaBAAeT faHHbIe 0T NPUBOpPa, NPUKPENNEHHOTO K ApYroMy
konuy THKT yepes onToBONOKOHHbINA Kabens. Mopgynb Takxe
obopynoeaH 6eCcnNpoBOAHLIM Y3NI0M CBA3M, C NOMOLBLIO KOTOPOTO
nepefaioTca U NPUHMMAKOTCA AaHHLIE OT NyNLTa YnpaBaeHus.
I70 u3baenseT OT HEOBXOAMMOCTHM YCTAHABNMBATL MPOBOAHOM
npUemMHUK curHana Ha bapabaHe. MNynbT ynpasneHusa UCnofb-
3yeT 6ecnpoBOAHONM MApLWpPYTU3ATOP A5 NONYYEHUSA U OTNPaB-
NEHUsA AaHHbIX Ha MOAYNb CBA3M Ha Bapabare. [ns npocmoTpa
M KOHTPONA napaMmeTpoe paboT MCMONb3YyeTcs cneyuansHoe
nporpammuoe obecneyeHne, YCTaHOBNEHHOE HA HACTONLHOM
WU NepeHocHOM KoMnbioTepe. Mporpammbl ana cbopa u 3a-
nUcK faxHbix 6611 MOANDULMPOBAHSI C Lieblo obecnedeHus
BO3MOXHOCTH OTNPABAATL KOMaHAbl CKBAXMHHOMY npubopy,
HanpuMep, Ans U3MEHEHWA YYBCTBUTENBHOCTU NoKaTtopa mydT
npw nposegeHuu pabor.

NOJIEBBLIE UCTbITAHUA TEXHOJ10T MW
HA AJTACKE

Pabotbl ¢ TKHT, ocHauweHHbIMW ONTOBONOKOHHBIM Kabenem
Buian npumereHsl Ha CesepHom CknoHe Ha Anscke B mapTe
2005 r. B nepuopsl ¢ 3.29.2005 no 4.9.2005 u ¢ 7.9.2005 po
8.2.2005 rr. 6610 npoBeaeHo 27 onepauuit € UCNoab30BaHU-
em MHKT. 06vem pabot coctoan u3 o4UCTKM 3ab0s, a30THON
OYMCTKHM, CNYCKA WNAMONOBUTENEH, yaaneHUn negaHbix Npo-
OOK, NpoBefeHMA KapoTaxa pacnpeaeneHHoi Temneparypsl,
KMCNOTHOW 0BpaboTKu, NoBUALHLIX paboT u dpezeposanusa. 3a
yKasaHHbli cpok 5 cnyckoB npouseenu ¢ KHBK HJI 43 mm 1 42
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Puc 2. Mpueaska no rnybuHe ¢ noKatopom MydT B peansHOM BpeMeHH
Fig. 2. Tying of depth with collar locator in real-time mode

the same time houses the
termination of the fiber
optic coming out of the
CT, and the electronic
package, which includes
the downhole communi-
cations module and transducers. A battery included in the
electronic package provides the power for the electronic
components. The 54 mm 0D tool has an extra component
below the electronic package, housing the CCL sensor.

o
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ASSOCIATED SURFACE EQUIPMENT

Another communication module is mounted on the CT reel
enclosure, after a pressure bulkhead that provides similar func-
tion to the one used for CTL purposes. The module receives and
sends data from and to the tool attached at the other end of
CT through the fiber optic bundle. The module is also equipped
with a wireless communication bridge enabling it to send
and receive data to and from the Control Cabin. This ability
eliminates the need of a reel collector. On the Control Cabin,
a wi-fi router is utilized to receive and send data to the com-
munication module in the reel. The acquisition and recording
software, installed in a desktop or laptop computer, is utilized
to display and monitor job parameters. The acquisition and
recording software has been modified to include the ability to
send commands to the downhole tool, such as to change the
sensitivity of the CCL during the job.

OPERATIONS PERFORMED -
FIELD TEST IN ALASKA

The fiber optic enabled CT system was brought to the Alaskan
North Slope on March 2005. A total of 27 CT jobs were performed
from 3/29/2005 - 4/9/2005 and 7/9/2005 — 8/2/2005. Type
of jobs included fill clean-outs, nitrified fill cleanouts, junk
basket, ice plug, distributed temperature logging, acidizing,
fishing, and milling. During those periods, 5 runs were made
with 43 mm OD BHA and 42 runs were with 54 mm 0D. Downhole
pressure and temperature data was successfully acquired and
displayed on surface, real-time, for all the jobs performed. The
same was true for the CCL data on those jobs where the 54 mm
0D tool was used.

One of the main goals of the field test was to determine the
uses and benefits of the system for day-to-day CT operations.
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cnycka ¢ KHBK HAl 54 mm. [Ins Bcex nposogumblx paboT 6binn

YCNEeWHO cOBpaHsl B peuMe PEanbHoro BpemMeHin U nepeaaHsl

Ha NOBEPXHOCTh laHHbIE O CKBAXWHHOM AABNEHWN 1 TeMnepa-

Type. AHanoruyHsle gaHHsie Geinu cobpaHsl ana nokaropa Myt

C npuMeHeHuem npubdopa HI 54 mm.

OpHO M3 OCHOBHBIX 33434 NPU NPOBEEHUM MONEBBIX UC-
NbITAaHKIA BbINO ONpefeneHne BOIMOXKHOCTEN U NPEMMYLLECTB
NPUMEHEHNA TEXHONOTUU NpU exegHesHbIx onepauuax ¢ THKT.
Momnmo npoyero, nepeaaya CKBaKMHHLIX aHHbBIX U AaHHBIX U3
YCTbA MO3BONMAN BOBUTLCA CNeayIUNX pe3ynsTaTos.

* OnpegenuTs M3MeHEHMe PeoNoruyecknx CBoicTs hnlouaa 8o
BpemA onepauuu nyTem TOYHOMO pacyeta CHUKEHUs JaBNeHus
u3-3a Tpenus THKT no paHHeIM gasneHuns uMpKYAALUY Mo
AaBNeHuno BHYTPK npubopa.

* poBoguTL KOppPenaUMio No ry6uHe B peanbHOM BpeMeHN no
Avarpammam nokaropa my@t unu no gnuxe HKT, kak nokasaHo
Ha puc 2.

® Pacyer haKTMYECKOW rMAPaBAMYECKON MOLWHOCTU B JI.C.

no NpoMbIBOYHOW Hacaake/konoHHel HKT nytem noacyera

pasHuLbl B AaBneHnu BHYTPU U cHapyxu KHEK. C nomouibio

AAHHbIX BENIMYUH TAKIKE MOXHO OLEeHWUTE QYHKLMOHANBHOCTD

obparHbIX KNanaHos.

Pacuet Kayectsa CKBaXWHHOrO Giouaa AnNA nposefeHns

a30TMPOBAHHO NPoMbIBKM. Pacxoasl nogayu dnionpa ckop-

PEKTUPOBAHLI AN1A ONTUMK3ALMMKM NPOMbIBKK.

® 06HOBNEHME HA3bl CKBAKMHHBIX AHHBIX N0 AABAEHUIO U
Temneparype.

YOANEHUE NEOAHOW MPOBKU —
XAPAKTEPUCTUKU TEMIMEPATYPbI HA 3ABOE

[pu nonesbix UCNbITAHNAX BbAK YAANEHb! ABE NeAAHbIE NPO-
6ku. Mo cTanaapTHOIN NPOLEAYPE B TAaKUX CAYYAAX UCOAB3YIOT
HarpeToe Au3ensHOe TONMBO B KaYECTBE KMAKOCTU 06paboTKu
cKkBaxHbl. [lusensHoe Tonauso HarpesaioT Ao ~60°C (140°F)
1 3aKa4YWBAIOT B CKBAXWHY C NOMOLbI0 YCTAHOBKK TENnoBoii
obpabotku yepes FHKT. CraupaptHeiit arperar THKT He no3so-
NAET NPOCNEAUTH U3MEHEHME TEMNEPATYPbI HArPETOro AU3eNb-
HOTO TOM/IMBA BO BPEMA NPOKAaYKU
yepe3 MHKT 1 npu BozepauieHuu
MupKoctu Ha ycTbe. Kpome Toro,
B laHHOM CAnyyae HeobXxoauMo
06patuTh BHUMaHME Ha Hanu-
Yue CNoA Be4HOW Mep3noTsl, 4To 150
BefeT K 00pa3oBaHuio NegaHbIx |
npobok.

[laHHble 0 Temnepartype Ha 130
3aboe, nepeaasaemsie B peans-
HOM BPEMEHM, U MONYYEHHbIe
C NOMOLWbIO ONTOBONOKOHHOTO
kabena 8 MHKT, nossonunu no-
HATb TEMNEPaTYpPHbIE U3MEHEHWA
HArpeToro AW3enbLHOro TONAKBA,
NofaBaemMoro Yepes NpoMeIBOY-
HYI0 HacafKy, 4TO NoKasaHo Ha
puc 3. lpaduk coctasned no
A@HHbIM, NOAYYEHHbBIM NPU NpPO- 60
BefieHuu pabor no yaaneHuio ne- i
AAHOWA npobku. MybuHa npobku _; ——
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Among other uses, the real-time surface and bottom hole data

helped to:

* Identify fluid rheology changes during the job, by being able
toaccurately calculate the friction pressure drop through the
CT, using circulation (pump) pressure and downhole pressure
inside the tool.

* Perform real-time depth correlation to baseline CCL log or
tubing tally, as shown in Figure 2.

* Calculate actual Hydraulic Horse Power across the nozzle/
toolstring, by being able to acquire the differences in pressure
inside and outside the BHA. Check valves functionality can
also be evaluated using these values.

* Calculate actual bottom hole fluid quality for nitrified clean
out. The fluid and nitrogen rates were then adjusted to op-
timize the clean out.

* Update BHP and BHT database of the wells.

ICE PLUG JOB - BOTTOM HOLE
TEMPERATURE BEHAVIOR

There were two ice plug jobs executed during the field test.
Standard Operating Procedure (SOP) in the field for this type
of job is to utilize heated diesel as the treatment fluid. Diesel
is heated up to ~60 °C (140 °F) and pumped by hot oil unit
through the coiled tubing. With conventional Coiled Tubing
Unit (CTU), there is no information about how the temperature
of the heated diesel changes as it pumped down the coiled
tubing and circulated back to surface. This case become more
interesting with the existence of permafrost layer in the North
Slope, where the ice plug usually occurred.

Real-time BHT data from the fiber optic enabled coiled tubing
was utilized to understand what happens with heated diesel
at the end of the nozzle, as shown in Figure 3. This plot was
extracted from one of the ice plug jobs during the field test.
Here, the first ice plug was tagged at 102 m (335 ft). Diesel
was heated to 60 °C (140 °F) and pumped through the CT to
remove the plug. When the diesel at surface reached 60 °C
(140 °F) for the first time, the BHT was 17 °C (63 °F). This first
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[Ona ypaneHus npobku Tonnueo \
Harpenun fo 60°C (140°F) u 3a-
Kayanu B ckeaxuHy yepes MHKT.,
Mpu ynanenuu nepeoit npobixy,
KOrga Temnepatypa Ha ycTbe

coctagnsna 60°C (140°F), Temne- extract
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Puc 3. lpamk Mamesesmus TEMNepaTypbl JKUAKOCTH Ha NOBEpPXHOCTU U Ha 3aboe
Npu yaaneHus neaa=on npobxu
Fig. 3. Temperature curve of fluid on a surface and on a bottom when ice plug
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patypa Ha 3aboe pasHsnacb 17°C
(63°F). bnaropaps HepgocTaroy-
HOW TBepAoCTH NpobKy yaanunm
AV3ENbHbIM TOMNUBOM, HarpeTbiM
po 17-19°C (63-67°F). Bropas
npobka Haxoaunack Ha mybuHe
250 m (825 chyToB). [ins yaane-
HWs xBatuno Temneparypel 30°C
(87°F). Motpebosanock 10 ky6.
M (64 Bappens), unu gBa obbema
MHKT, 4tobbl nogHATE TEMMEpaTY-
Py AW3enbHOro TOMNKWBa Ha 3aboe
¢ 11°C (52°F) po 30°C (87°F),
XOTA Ha NOBEPXHOCTHU Temnepary-
pa Tonnuea Geina 60°C (140°F).
CropocTb 3akayku coctaenana 159
n/MuH. (1 6app./mMuH.).
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Ha rpacpuke HarnagHO NoKasaHsl 5500
noTepu TEMNEPaTypsI NpU BO3Bpa-
WEHWU KMOKOCTU Ha yCThbe Yepes
IHKT. XoTa Temnepatypa MUAKOCTH
Npu BO3BPATE Ha YCTLE UMK NpK ee
3aKauKe MoXeT npesbiwars 38°C
(100°F), 3HayeHue TeMnepartypsl
Ha 3aboe CYWeCcTBEHHO HWHe,
NPUTOM B TEYEHWUE ANUTENLHOrO
gpemeHn. Eule ogHa UHTEpeCHaA TEHAEHUMA — OTHOCMTENBHO
BbICOKAA CKOPOCTb CHUXEHWA TEMNEPATYPBI MUAKOCTW NO Mepe
cnycka THKT B my6b cKBaMHbI.
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PABOTHI MO NMPOMbIBKE
CTBOJIA CKBAXUHDbI

Bo Bpema noneebix ucneitaHuit Geino nposepexo 15 pabor
No NPOMBbIBKE CTBONA CKBAXMUHBI. [0 pe3ynstatam paboT obinu
COenaHbl BaXHble BbIBOALI B OTHOLWEHMW NPEUMYLLECTB, Npea-
NaraeMbix TEXHONOrMel nepeayn AaHHbIX B peansHoM BpemeHu
no THKT c onToBonokoHHbiM Kabenem.

UM3MEHEHUA PEOJIOMYECKUX CBOUCTB
OJIIIOUNIA

Ha 6ypoBbix BCErga HaxoaaTCs eMKOCTU UK pe3epByapsl,
KOTOpbIE MOTYT COAEPIKATh UAKOCTW C Pa3fiMYHbIMU PEONO0-
rMyecKuMmu ceoicteamu. Ha puc. 4 nokasad moMeHT npoBepe-
HuA paboT No NPOMbIBKe CTBONA B CKBaXuHe B. pumenenue
IHKT c onToBonOKOHHLIM Kabenem NO3BONUNO NONYHUTH AaH-
Hble 0 3aboitHom gasneHun B 3atpybe (ANBHP) 1 3aboiiHom
paenenuun B THKT (CTBHP). 3a6oiiHoe naBnenue B 3atpybe
yKazbiBaeT Ha aaenenue cHapywxu KHBK, Torpa kak 3aboitHoe
pasnenue B [HKT yka3biBaeT Ha 3Ha4YeHWe AaBneHna BHYTPU
KHBH. B kauectBe paboueit wuaKocTu gns 3toi paboTsl
MCNONL30BaN0Ch JU3eNbHOe TONAUBO C aHTUDPUKLMOHHbBIMK
npucagkamu, nnotHoctelo 0,83 (6,9 dyHTOB Ha rannoH). Kax
NOKa3aHo Ha pUC. 4, BO Bpema paboT nNOTHOCTb IKMAKOCTH He
meHann. CKOpPOCTb 3aKauku HAcoca TakKe He M3MeHANnach,
npuMepHo paeHanace 318 n/mMuH. (2 bapp/mun.). CHuxeHue
CKOPOCTM 3aKayku Habniopanocb OJMH pa3 npu nepeknio-
YeHMM OT OAHOI eMKOCTU K apyroi ansa 3abopa mupgkocTu.
Ha 3ty onepauuio 6uino 3arpayeHo Gonblie BpeMeHM, YEM
06bluHO. [IpWM CpaBHEHMM A@HHLIX A0 U NOCNE 3aMeHbl eM-
KOCTe# CTano 0YeBMAHO, HTO BO BTOPOM MMAKOCTH B noTepu
LBABNEHMA HA TPEHWEe YBeNMYUNUCh. 3HAYEHUA NNOTHOCTH
HWUAKOCTH, CKOPOCTH 3aKa4kH, 3ab0iHOro faBneHun g 3aTpy-
6e u 3aboiiHoro pasnedun 8 FTHKT Bbinu OTHOCUTENBHO HEWN3-
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Fig. 4. Graph of behaviour of fluid rheologic properties

ice plug/hydrates was not really hard as it was removed with
17-19 °C (63-67 °F) diesel. The second ice plug was tagged at
250 m (825 ft). The plug was removed with 30 °C (87 °F) diesel.
It took 10 m3 (64 bbls) or around 2 times coiled tubing volume
of 60 °C (140 °F) diesel at surface to raise the diesel BHT from
11 °C (52 °F) to 30 °C (87 °F). Pumping rate throughout this
job was 159 |/min (1 bpm).

This graph dramatically illustrates the heat loss to the fluids
returning uphole along the CT. While the return temperature
and pump temperature can be well above 38 °C (100 °F), the
bottom hole temperature is substantially less for a relatively
long time. Another interesting trend is how rapidly the bot-
tom hole temperature dropped as the CT was lowered deeper
into the well.

FILL CLEAN-OUT JOBS

Fifteen fill clean-out (FCO) jobs were executed during the
field test. Various lessons were learned from these jobs regard-
ing the benefits of having real-time bottom hole data from the
fiber optic enabled coiled tubing.

FLUID RHEOLOGY CHANGES.

Different batches or different tanks on location may contain
different fluid rheology. Figure 4 shows a snapshot from a FCO
jobs in Well-B. Fiber optic enabled coiled tubing was utilized,
providing Annulus Bottom Hole Pressure (ANBHP) and Coiled
Tubing Bottom Hole Pressure (CTBHP). ANBHP represents the
bottom hole pressure outside the BHA while CTBHP represents
bottom hole pressure inside the BHA. Treatment fluid in this
part of the job was slick diesel (diesel with drag reducer) with
a density of 0.83 SG (6.9 ppg). During this part of the job,
the density of the fluid was constant, as shown in Figure 4.
The pump rate was also constant, around 318 1/min (2 bpm).
The reduction in pump rate in the picture was the time when
a fluid swap from one source tank to the other source tank
occurred. The time was longer than normal to give more time
to the ground crew to prepare for the swap. Comparing the
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MEHHbIMW, TOrfa KaK fasnexue
NpoMbIBKM focTurano 54 mla
(800 dyHTOB/KB. AHOiIM).
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TPobeXKHOro AelcTBnA ¢ Ha-
PYKHbIM fuameTpom 58,4
MM, BO BTOPOM — HacajKa ¢
HUXMHUMW HANPABNEHHbIMMI
(OPCYHKaMMU C HAPYMHBIM
Auamerpom 63,5 mm. Bo BTOpOM cnyvae Hacagka wmeer
OAHO OTBEPCTUE C BHYTPEHHM JUAMETPOM 2,4 MM U YeTbipe
OTBEPCTUA C BHYTPEHHUM AuameTpom 3,2 mM. Mo AaHHbIM
3aboitHoro naenenus 8 3arpy6e u BryTpu MHKT, NONYYEHHBIM
C MOMOLLbIO CKBAXMWHHbIX 1aTYMKOB, OYEBUHO, 4TO HACAAKM
C HUXHWUM pacnonoxeHnem GOPCYHOK CO3AaI0T BONbLUIYIO
MOWHOCTb CTPYM MUAKOCTU. MakcumaneHoe guddepeH-
UuManbHoe paBneHwWe B CAy4ae HACAfOK LUEeHTPOBemHOoro
pedcTeus coctasuno 1,35 Mna (200 dyHTOB/KB. AMiiM)
npu nopave 318 n/muu. (2 G6app./mun.), T.e. scero 9,8
n.c. (13,3 kBT) ruppasauyeckoit MOWHOCTH, TOrAa Kak BO
BTOpOM cnyyae anddepeHunansHoe gasneHne cocTaguno
9,2 mMa (1350 dyHTOB/KB. AMOiIIM) NP nogaye 190 /MuH.
(1,2 6app./MuH.) unu 49,7 n.c. (67,6 KBT) ruapasauyeckoi
MOILHOCTH,

KOHTPOJ1b KAHECTBA
CKBAXWHHOIO ®/11ounaA

Ha puc. 6 nokasan rpaduk sbinonHexua pabot no azo-
TUPOBAHHOW NpOMbIBKE B CKBawMHe D. IT0 CKBaXMUHE C
04YeHb HU3KNUM 3a60/HbIM naBnexnem. [lo Hayana pabot no
pacyeTam pgasneHue coctaenano 7,6 mMNa (1122 dyxtos/ks.
At01M) Ha ry6uHe 2822 m (9260 dyTos). [lna onTuMansHoro
NoA6opa COOTHOWEHWA KMAKOCTU M a30Ta MCMONL30BANN
I'HKT ¢ ontoBonokoHHbiM Kabenem, TexHonorus THKT ¢ on-
TOBONIOKOHHbIM Kabenem nepefaBana B peansHoM BpeMeHy
AaHHble 0 3300/1HOM AaBNEHUN U TEMNEPATYDE, 3 AATYMKMN HE
YCTbe NOKasbiBanW ycTbeBOE JaBAeHUe U TEMNEPaTYpY. 371
AaHHbIE NO3BONUAN PACCYNTATh KAYECTBO NEHbI KaK Ha YETEE,
TaKk u Ha koHue NHKT. KomnnekcHbiit Mogyns nporpamms:
cbopa AaHHbIX Ha NynbTe yNpaBneHus No3sB0AUA BHCTDO
NPOBECTU BCE PacueThl.

Kak BuaHO Ha u3obpaxeHny, 3HaueHus 3a60iHOM TeMnepa-
TYPbl M A@BNIEHUA B 061aCTH HACA[OK MEHSAIOTCA NO XOay pabor.
3T ABa napameTpa BAMAIOT Ha Ka4yecTBo pabouel MuaxocTu.
( nomowbio aaHHbIX, NOCTYNAIOWMUX Yepe3 ONTOEOAOKOHHs
kabenb, oneparop arperata NHKT cMor noanepsusars sasec-
TBO NeHbl Ha ypoBHe 60% B TeyeHUe BCEro Bpemess pabor
Mopnepxka cTabunbHOro KaYeCTBa MeHbl JOCTHTAETER MyTem

Time - hh:mmiss

Puc 5. fuddepenunancroe pasnesue ana peyx Hacagok THKT
Fig. 5. Differential pressure for two CT nozzles

data prior to and after the swap, it is obvious that there was
an increase in friction pressure from fluid B. Density, pump-
ing rate, ANBHP, and CTBHP stay relatively constant while
the circulating pressure increases around 54 atm (800 psi).
The difference would have to be the rheological properties
of the two fluids.

NOZZLES EVALUATION/COMPARISON

Figure 5 shows a snapshot of two runs from FCO jobs in Well-C.
The only main difference between those two runs is the type
of nozzle utilized. In the first run, a typical 58.4 mm 0D jet
swirl nozzle was used and in the second run, a 63.5 mm 0D
down jet nozzle was used. The down jet nozzle has 1 orifice
with 2.4 mm ID and 4 orifices with 3.2 mm ID. With ANBHP and
CTBHP data from the downhole sensors, it is obvious that the
down jet nozzle generates more HHP downhole. The maximum
pressure differential across the jet swirl nozzle in the first run
Wwas 13.5 atm (200 psi) at 318 |/min (2 bpm), for a total of 9.8
HHP, while the down jet in the second run generated 92 atm
(1350 psi) pressure differential across the nozzle at 190 1/min
(1.2 bpm), for 49.7 HHP.

DOWNHOLE FLUID QUALITY CONTROL

Figure 6 shows a snapshot from a Nitrified FCO job in
Well-D. This well has a very low bottom hole pressure. Prior
to the job, estimated BHP was 76 atm (1122 psi) at 2822 m
(9260 ft). Fiber optic enabled coiled tubing was utilized in
this job to ensure proper combination between liquid and
nitrogen rate. Fiber optic enabled coiled tubing provided
real time BHT and BHP data at the end of CT and surface
gauge provided WHP and Surface Temperature. With this
four data, actual foam quality can be calculated for both, at
surface and at the end of CT. An integrated module in the
acquisition software, available in the control cabin made
this calculation easy.

As can be seen in the picture, BHP and BHT at the nozzle
are changing during the job. These two parameters affect
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3A PYBEXXOM/ABROAD

KOMOMHMPOBAHMA CKOPOCTH CCAT*

3aKauKM HUAKOCTU U a30Ta Ha
YCTbe HAa OCHOBE nepefaHHbIx
B peanbHOM BPEMEHM AaHHbIX
yepes kabens B FTHKT. Bo spe- 9000
MA paboT 3aKauyka MUAKOCTU
npoucxoauna npu 95 n/MuH.
(0,6 6app./mMuH.), Torga Kax 7000
CKOpOCTb 3aKayKu a3oTa Ba-
psupoBanace B npegenax 8,5-
10 cTaHA[apTHBIX Ky6.M/MUH,
(300-350 cTaHpapTHbIX Ky6.
hyTOB/MUH.).

Mo 0KOHYaHUW paboT KONOH-
Hoit HKT npombinu ckBamuHy
[0 2852 M (9357 dyTOB) U3Me-
peHHoi mybuHel. [lo Hayana 1000
paboTt oTmeyeHHas rnybuHa
cocrasnsana 2827 m (9275
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SKCIJTYATAUNOH-

H b‘ E OFPAHMQEHMQ aaompoaauuoﬁ NpoMbIBKH
Eule ogHOW Lenbio noneebix

UCnbITaHWin BbIIO NOHATL 3IKC-

nﬂyﬂTauHGHHblE DrpaHH‘JEHHH WNK BLITOAbLI CUCTEMBI, @ TAKME £

COBMECTUMOCTb CO ETaHﬂ,apTHbIMH npwﬁopamu W HUOKOCTAMM,

Bo Bpems nonesbix UCNbITAHUA GbiNK caenaHsl cnegyloume

HabnwogeHus.

e Bo spems pabot gBmkeHue Gniouaa npoucxoguno 6es orpa-
HUYEHWUIA — 3TO 3HAYMT, 4TO NPUCYTCTBHE ONTOBONOKOHHOIO
KBGEIIH HEe BJIKMAEGT Ha CKO}]OCTb 3dKaYKM.

® BO BpeMA 3aKa4yKW KWCNOThl, a30Td W I'IpOMbIBI{H CKBaXKW-
Hbl NpUMeHeHne TpyOKKU 13 «MMHKOHENa» A0Ka3ano ceoi
3¢¢]EKTHBHOCTI: B Hd4YecTBe 3dWKWThl ONTOBONOKOHHOTO
kabens.

® Bo BpEMS NOMNEBbLIX UCNBITAHUA HE HAbNAAN0Ch NPOBUCAHMUA
ONTOBONIOKOHHOTO Kabens.

® YCTaHOBAEHHbIA aKKyMynATOp N0O3BONAET NPOBOAUTL nepe-
[avy AaHHLIX HENPEPBIBHO C Ha4Yana u 4o KoHua pabor.

OAJTTbHENLUME KBANTMOUKALIMOHHBIE
WCIbITAHUA

XoTs npegen npoYHOCTH ONTOBONOKOHHOTO Kabens oTHOCK-
TENbHO HEBbICOK, CYUTANOCh, YTO CYLIECTBYIOWMWIA fUaMeTp U
TeHpeHuua Kabena npunerats K ctedke MHKT obecneyvar emy
3aUUTy OT TMAPOAUHAMUYECKOTO CONPOTUBIEHUA TAMENBIM UK
BA3KWUM HUAKOCTAM Npu ux npokauke yepes N'KHT. OgHako npu
MONEBLIX UCMIBITAHWUAX HE PELIMAUCH NPOBEPUTE UCTUHHOCTD faH-
HOTO MONOKEHUA HA AEACTBYIOWLEH CKBAXMUHE NPU LIEMEHTHBIX
pabotax. lMo3Tomy 6bIN0 pelWweHo NPOBECTH TAKOE UCNbITaHue
8 pE3epBHON CKBAXMHe.

McnbiTanine Ha COBMECTUMOCTb C LEMEHTOM Bbl10 NPOBEAEHO
npu 3axauke 4,8 ky6 m (30 6appeneit) (nonHbiit 06vem MHKT)
pacTeopa nnoTHocTbio 1,98 (16,6 dyHTos/rannon) yepes FHKT
HJ1 51 MM co ckopocTbio 3aKauku 278 n/muH (1,75 6app/muH.),
YTO IKBUBANEHTHO CKOPOCTHU NOTOKA B 06beme 238 n/muH. (1,5
6app/muH.) BHyTpu THKT guametpom 38 mm. Onepauus 6eina
nposefieHa Ha rmybune 1524 m (5000 dyToB) (M3MepeHHas
rny6uHa) B BEPTUKANbHOM CKBaxuHe. 0 pasmeleHuu LemeHTa
MOXHO b0 CyANTL MO AAaHHbLIM 4aBNEHUSA HA YCTbE U B CKBa-
WUHE — BHYTPU 1 CHapyM MHCTpyMeHTa. Npu gaHHoit pabote
HEraTMBHbIX NOCNEACTBUI He Habniopanoce.
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Fig. 6. Bottom-hole pressure and temperature curves when Nitrified FCO jobs

the foam quality of the treatment fluid. Using data provided
by fiber enabled coiled tubing, the CT operator was able to
maintain around 60% quality fluid at the nozzle at all times.
This stable foam quality can be maintained by adjusting the
combination between liquid rate and nitrogen rate at surface,
based on real time data from the fiber optic enabled coiled
tubing. During this job, the liquid rate was held constant at 95
1/min (0.6 bpm) while adjusting the nitrogen rate from 8.5-10
(300-350 scf/min).

At the end, CT was able to clean the well down to 2852
(9357 ft). MD. Prior to the job, the last tag was 2827 m
(9275 ft).

OPERATIONAL LIMITS

Other goal of the field test was to understand the operational
limitations or benefits of the system and its compatibility with
common CT downhole tools and fluids. The main observations
during the field test were:
® No flow restriction was noticed within the CT string during

operations, meaning that there is no effect on normal pump-

ing rate due to the presence of fiber optic line.

® Pumping regular acid, nitrogen and fill cleanout jobs proved
the effectiveness of the protection provided by the inconel
tube to the fiber optic.

® No slack management of the fiber optic was required through-
out the Field Test.

® Current battery life allows for continuous data transmission,
from job start to job end.

FURTHER QUALIFICATIONS

Although the strength limit of the fiber optic carrier is
relatively low, it was believed that its size coupled with its
tendency to cling to the CT walls, would probably protect it
from the drag effect that a heavy and/ or viscous fluid would
exert while being pumped through the CT. However, the
Field Testing team was reluctant to put the theory to test on
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NMOJTYSEHUE NPO®WIIA PACMPEOENEHUSA
TEMMEPATYPbI KABEJIEM B THKT

Bxoasumii B cocras FHKT onTosonokoHHIi kabenb Take no3-
BONAET NONy4aTh AaHHbIE O Npodune CKBaXMHHON TeMNepaTypsi.
HaHHble u3mepenua pacnpeaeneHHoi Temnepatypbl N0 CKBAKM-
He NpeACTaBAsIioT COBOA CTAaTUCTUYECKME BENNYUHDI, NOITOMY
Anst nonyd4eHus faHHbix KonouHa THKT B Teyenue Hekotoporo
BPEMEHM [10/1KHA HAXOANTBCA B HEMOABUMKHOM COCTOSHUM. [1pU
NPOANEHNM BPEMEHU PErncTpaLu AaHHbIX M NPW YBENUYEHWUH
ANWHBI MCCeyeMbIX ONTOBONOKOHHLIM Kabenem y4acTkos pac-
npeaeneHue Temnepatypbl onpefenserca Gonee ToyHo. Bpems
cbopa cneKTpanbHbiX XapaKTePUCTUK, KaK NPaBuNo, COCTaBAET
1 4ac, Ho MOXET KaK OrpaHNiNBaTLCA HECKONBKUMK CEeKYHAaMM,
TaK U ANUTLCA HECKONBKO Yacos, [pu npaBUNbLHOM OCpesHeHun
AaHHbIX Temneparypa Ha my6uHe 4870 M MoeT 6biTh OnpefeneHa
¢ To4HocTeio Ao 0,1°C. Mocne pacyeToB paHHble o Temneparype
MOXHO Habniogate Ha ucnnee npaMo Ha GypoBONA, UX MOXHO
COXPaHWTL ANs AanbHeilero aHanu3a, Takke oHn MoryT GbiTh
nNépeAaHbl B peanbHOM BPEMEHI Yepe3 MofieM WW NyabT ynpas-
neHus. Kpome Toro, nonyyeHHbie AaHHbIe MOrYT BbITb COOTHECEH!
C AMHAMWYECKUMU NapameTpaMu, nepefaHHbIMU CKBAUHHLIMU
npubopamu yepes THKT. [lawHele npoduns pacnpegeneHus
TeMneparypbl N0 BCeit MybuHe CKBAXWHbI NO3BONAIOT NPUHUMATL
OnepaTuBHble PeLleHuns B peanbHoM pexume spemeHu. Hanpumep,
0 pe3ynsrarax KUCNOTHOI 06paBoTKM NPK3aBoIHOM 30HbI MOXHO
CYyAWTL TONLKO NOCNE OKOHYaHUA paboT, HO TOraa yie No3aHo
BHOCUTb B NPOrpammy Kakue-nubo u3MeHeHWs, TaK Kak BCe Xu-
MWYECKWe pacTBOpbl 3aKayeHbl. [lo3ToMy OCHOBHOW 3apadeil B
TaKWx ClyHanx CTaHOBUTCA HE06X0AMMOCT ONPEAENUTL MaplupyT
NBWXEHWA 3aKaYMBAEMOM KMAKOCTU W, HanpuMep, B ciyyae ee
YX0/a B 30HY NOMOWEHNsA NPUHATL 3EKBATHBIE MEPbI: NPUMEHNTS
CneyuancHbie OTKIOHUTENW ANA NepeHanpasBneHus XULKOCTH,
cnyctutb FHKT 0o Apyroii TouKM, UBMEHUT CKOPOCTB 3aKaYKM UK
Aaxe LenuKom nomeHaTb rpaduk 3akadyku. Bee 3to BO3MOMNHO
cAaenare Onarofapa noAy4aeMbiM B peasbHOM BpeMeHW AaHHbIM,
MHTEPNPETAUMA KOTOPbIX NO3BOAAET AaTh NPABUNbHYIO OLUEHKY
COBBITAM 1 NPUHATH BEPHbIE PelieHus.

Mo mepe yBenuyexns o6vemos GypeHUs CKBaMUH Gonblieil
ry6UHbI, HAKNOHHBIX UMM FOPU3OHTANBHBIX CKBAXKUH NpOBee-
H1e KapoTaxHbix paboT cTaHOBUTCA BCe 6onee 3aTpyaHUTeNb-
HbiM. B TaKux CKBaXMHaX JaHHble O pacnpeseneHny Temnepa-
TYpbl, nonyvaemblie Bo Bpema cnycka MHKT, moryT gars uewHyio
WHGHOPMAUMIO 0 XapaKTepPUCTUKAX NPUTOKA, ra30NpPOABNCHUAX
W MEXaHUYECKON LeNoCTHOCTM 060pynoBaHuUA.

SAKJTIOYEHME

OcHoBHOE NpUMEHEHIUe YKA3aHHAA TeXHONOTUA HAMAET B TN
He obnacty, rae TpaaMUMoHHO npumeHsetca THKT ¢ HapoTam-
HbiM Kabenem. OfHAKO Ha COBPEMEHHOM 3Tane NpeacTasnexHan
TEXHONOTHA, B ITOW CTaTbe, NO3BONAET NONYYUTL U NEPLAaTS Ha
NOBEPXHOCTb OTPAHNYEHHbIN KOMNNEKC AAHHbIX, CER3HHLIX C
YHazaHWeM pacnonoxmeHus MdeT, CKBaXUWHHLIM AaBnespem ¢
TeMneparypoit. [lpu 3ToM 04EBUAHO, B KAKOM Hanpasnesuu
BynyT BeCTUCL AanbHeliwne pa3paboTku o6opygosasus. Lens
Oyayumx npubopos — o6ecneynTs NoNyYeHUe faHHsx HOTOp&E
Ha CerofHAWHMI IeHb NONYYAIOT C NOMOLLLIO 3NEKTPHEECHarn
Kabens, UMNYNbCHON TeNEMETPUN MK NP NOMOLKM NPUGODOS
c3V.

B panbHedwem BO3IMOXKHOCTH NPOrpaMMHOTD DBeCnese=us
OTNPaBAATL U NPUHMMATL UHDOPMALLMIO MOTYT BbiTe MEROREI0-
BaHbl NS NpoBeieHUA 6oNee CNOMHLIX Onepauu, Hanpuwep,
ANA yNpasneHus paboToit HaAyBHbIX NaKepPOB, 4TO MIbaswr
OT Heo6x0auMocTH COPAchIBATL WAPUKY A7 NDUEEEESRS &
AencTBUE Nof3eMHOro 0bopynosaHus.

a ‘live’ cement operation. So it was decided to have the test
conducted off line.

The cement compatibility test was performed by circulating
4.8 m3 (30 bbls) (CT total volume) of 1.98 SG (16.6 ppg) slurry
@ 2781/min (1.75 bpm) through a 51 mm 0D CT (fluid velocity
equivalent to 238 1/min (1.5 bpm) inside a 38 mm CT). This was
performed @ 1524 m (5,000 ft) measured depth in a vertical
(test) well. The position of the cement throughout the test
could be inferred by looking at the pressure trends in surface
and down hole (inside and outside the tool). No adverse effects
were noted during the test.

DISTRIBUTED TEMPERATURE PROFILE
WITH COILED TUBING

Being employed as the part of coiled tubing dtring, the
fiber optic cable still has all the capacities to read the dis-
tributed temperature profile of the well. DTS temperature
measurement is statistical, thus, requiring the CT string to be
in steady position for a certain time period. Extending the
acquisition time or sampling longer sections of fiber results
in more-accurate temperature measurements. Spectrum ac-
quisition times are typically about 1 hr, but can be as little
as 7 sec or as long as a few hours. With suitable averaging,
the temperature at the end of a 4870 m (16,000-ft) long
well can be resolved to better than 0.1°C. Once computed,
the temperature data can be displayed on site, stored for
later analysis, or transmitted in real time using a modem
or a supervisory control and data acquisition system link
similar to dynamic parameters from coiled tubing down-
holw equipment. DTS temperature surveys from total depth
to wellhead can allow taking real time decisions based on
reservoir response. For instance, the results of matrix treat-
ments only are seen when the job finished and its to late
to changesomething in the program and all the chemical
fluids are already being pumped. The principal idea is to
determine where the treatment fluid is going during the
operation - the thief zone; improving the performance by
pumping diverters, moving the coil to another point, change
pumping rates or even change the pumping schedule; all this
will be received real-time and the data will make the proper
interpretations of the information on the process.

With an increasing number of wells being drilled with
long, high-deviation or horizontal intervals, conventional
production logging can be difficult. In these wells, a DTS
provides continuous information during the same run with
CT string on inflow characteristics, gas breakout and me-
chanical integrity.

CONCLUSION

The main application of this system falls in the same arena
as traditional CTL operations. However, current state of the
technology presented in this article limits the data that can
be acquired and transmitted uphole to CCL, pressure and
temperature. The obvious development path for future tools
is the ability to provide the same measurements that have,
until now, been acquired and transmitted via electric cable,
mud pulse telemetry, or by use of memory tools,

Further down the road, the bi-direction command and
control capabilities of the software could be used to enhance
the operation of more complex tools like inflatable packers,
minimizing the need to use balls to activate specific tool
functions.
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[anHas ny6auKauus B NPOWNOM HOMEPE HAWETO KypHana Bbi3sana GoALWON uHTEpeEC !
noBoAy KpuTepues 0TOOPa NPeACTaBAEHHOMN B Hell TeXHNKU. B CBA3M C 3TM Heobxoaumo
XapaKTepUCTUKN NNLWb TEX KONTIOBMHTOBLIX YCTAHOBOK, KOTOPbLIE MPEACTAEAEHE Ha POCCHIACKO
KonudecTse Gonee 5 eUHUL TEXHUKM, HAXOQAWENHCH B IKCNAYATAUNN Ha CErOaHAWIHUA AEHb.
AAUMX B 3KCNAyaTaLnM B KONMYECTBE 5 efleHuL UNW MeHee, a TaKHE IKCNepUMeHTanbHbIe, OMbITH

HOBbIE YCTAHOBKM.

fieit. Ho BO3HMKAM BONPOCH! NO
Th, 470 B TabnKLLE NpUBEaEHbI
HedTerasoBoro cepsuca g
‘Hee YCTaHOBKM, Haxo-
1 NPOEKTUPYEMbIE

®ugmaw NOV

Mpoussoautens Tpynna ®U[ lpynna ®U[J Hydra Rig
O6o3HaueHue M10 M20 MK20T 4_;.:"" &'ﬁ
Knacc JNerkuit CpegHnit CpepHuit CpepHuit
MA3 631708 M3KT 652712 M3KT 65276 b
4 ()
Hiacen (6x6) (8x8) (10x10) %gw
lBuratens AM3-7511 AM3-7511 AM3-7511 CUMMINS
§ i
MowHOCTS ABMraTens, .. 240 400 400 B T
MaKcumaneHoe TArOBOE ycunue 120 240 270
uHeKTopa, KH
Ckopoctb nopaum rubkon Tpyobl, 0,01 - 0,80 0,01 - 0,80 0,01 - 0,80
m/cek
Huametp rubKoit Tpy6bI, MM 19,10 — 44,45 19,10 - 44,45 19,10 — 44,45
MakcumanbHoe paBneHue Ha 70 70 70
ycTbe CKBaXiuHbl, Ma
EMKOCTB Y3712 HAMOTKM Ana Tpy6bl 2200 3800 5000
38,1 MM, M
FabapuTHble pazMepel, MM,
He 6onee
- AnvHa 10900 13000 15000
- wWupHHa 2500 2500 2500 ol
- BbICOTA 4200 4500 4500
Macca nonwas, kr, He 6onee 33700 46000 59000 i
MakcumansHas
rpy30noAbeMHOCTb YCTAaHOBLHKA 18 18 31.5 17

o60pyaoBaHUA, TM

Ha (hoT0: MHIKEKTOp C TATOBLIM yCUnuem 24 1
Ha UCMBITaTeNbHOM CTEHAE

®oto npepgocrasnenbl C3A0 « PU[IMaw»
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MANUFACTURER’S SPECIFICATIONS MOST

WIDELY SOLD CTUS IN RUSSIA

Present article published in our previous issue was of great interest among our readers. But there were some questions concerning
selection criteria of the equipment represented in the article. We should stress that we published characteristics only of the coiled
tubing plants which were represented at the Russian oil and gas service market at the amount more than 5 units being exploited
nowadays. We didnt publish the characteristics of experimental units and of the units being projected.

Manufacturer
Model
Class

Chassis

Engine
Engine power
Injector Head Pull Capacity

Coiled Tubing Speed, feet per
minute

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

FID Group
M10
Lightweight

MAZ 631708
(6x6)

YAMZ-7511
240 HP
27,000 lbs

2-160

%" — 1347
10,000 psi
7,200 ft

430"

100"

166"
74,300 bs
36,000 lbs

= &;[%5

FID Group
M20

Medium Weight

MZKT 652712
(8x8)

YAMZ-7511
400 HP
54,000 Lbs

2 - 160

Y — 134"
10,000 psi
12,470 ft

510"

100"

177"
101,400 lbs
36,000 Lbs

Pictures: injector with 24 ton lifting capacity

on the test beach
Photos permitted by CISC FiDMash

Fidmash NOV

MK20T

Medium Weight

MZKT 65276
(10x10)

YAMZ-7511
400 HP
60,000 Lbs

2-160

3/4!1 .U 13/4"
10,000 psi
16,400 ft

590"

100"

7
130,000 Lbs
60,000 lbs

Hydra Rig
HR440
Medium Weight

KENWORTH C-500 (6x6)

CUMMINS
475 HP
60,000 lbs

4 — 265

17" - 134"
10,000 psi
13,200 ft

510"

105"

i T
88,000 lbs
34,000 lbs
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NMPOBEAEHUE PABOT MO YIJIYBJIEHUIO

SABOH CKBAXKUHDbI

Ocag+yk B.A,
OAO «CypryTHedTeras

C NMPUMEHEHVEM KONTIOBMHIOBOW YCTAHOBKW 191 KPC

Osadchuk V.A.
Surgutneftgaz

COILED TUBING WELL SERVICE UNITS

IN BOTTOM HOLE DEEPENING.

B HacToAuee BpeMs BO BCEM MUpE Npu BypeHWW, 3aKaH-
YWBAHMM, SKCMAYyaTaLUWKU U PEMOHTE CKBaXMUH BCE GONbLYIO
NoNyNAPHOCTb NPUOBPETaeT UCNoNb30BaHMe KONTIOBUHIOBbIX
YCTaHOBOK. bnarofgaps CBOMM BbICOKMM 3KCNAYaTaLMOHHbIM
KauecTsam, nerkoi npucnocabnueaemoctu k pabote U npeumy-
LeCTBAM 3KOJIOrMYECKOTO XapaKTepa KONTIOBMHT U3 0BbIYHOMO
WHCTPYMEHTa ANA OYMCTKM CKBAMMH CTAHOBUTCA 3D (EKTUBHBIM
CPeACTBOM PelleHUA MHOXECTBA 33424 NPU BbINONHEHUM HedTe-
ra3onpoMbiCNOBLIX OMEpaLMii. 3TM LOCTOMHCTBA KOATIOBUHTa, B
CBOIO OYepeflb CKa3bIBAIOTCA HA IKOHOMUYECKMX NOKa3aTensx,
obecneyunBasn cylecTBeHHYI0 3KOHOMIUIO 3aTpar.

B OAO «CyprytHedTeras» KonTiobUHroBbIe YCTaHOBKU MC-
nonb3ytotca ana nposegeHms pabot no KPC v 3ape3ke 60KOBbIX
ctsonos cunamu 6purag Y36C (Ynpaenenus no 3abypusaquio
6okosbix ctBonos) u KPC.

B paHHoIi cTaTbe ByayT OCBELWEHb TEXHUUYECKME XapaKTe-
PUCTUKM, TEXHONOTUSA MPUMEHEHMUS, A TAKXKe paccKazaHo 06
O[1HOI U3 HOBbIX TEXHOMOTUIA NO YIyBNeHKIo 32607 CKBAXMUHbI
(BCKpbITMIO NPOAYKTUBHOTO NAACTa HA AGNPECCUN) C IPUMEHE-
HUeM KONTIGUHIOBOW YCTAHOBKM ANS KANUTANbHOTO PEMOHTA
cksaxuH B CYIMHM u KPC (CypryTckom ynpasneHuu noBeiieHUs
HedTeoTAauM NNACTOB U KANUTANLHOO PEMOHTA CKBaMUH) OAD
«CyprytHedTeras».

KPATKAHA
TEXHUYHECKAA XAPAKTEPUCTUKA
UCMNOJIb3YEMOTIO OBOPYIOBAHUS

B OAQ «CyprytHedTeras» pabotaeT gBEHaAUaTh KOATIO-
BuHrosbix Gpurap, Hassieaembix «HenpepsisHas Tpybar.
Jkcnnyatauuio Beget Cyprytckoe YMHM u PC. Kawpabiil
KOMNAEKC BKNloYaeT B ceba: KONTIOOUHIOBYIO YCTAHOBKY,
HaCcoCHO-KOMNPEeCCOPHbLIA arperar, fonoNHUTeNbHoe 0bopy-
[l0BaHWe, cocTosallee U3 emKocT obbemom 10 M* 1 xKenobHOW
LUMPKYNALMOHHO| CUCTEMBI.

Bce konTio6uHroBoe 1 KomnpeccopHoe 060pyfoBaHue CMOH-
TUPOBAHO Ha WACCK rpy30BOro asTomobuna ¢ NOBbIWEHHON
npoxoaumocTeio. 06WKit Bec ycTaHoBKM — 43 T. Ha ycraHosKe
ucnonb3yetcs WoeHas Tpyba guamertpom 38 u 44 mM. [InuHa
Tpy6l Ha bapabare: guametpom 38 Mm — 3 800 M; guameTpoM
44 mm — 3 500 m,

WuwekTop obecneynsaer ycunne ans cnycka KonTiobuHra B
CKBAMXMHY U NogbeMa U3 CKBaXMHbl. Ero makcumansHoe TAro-
BOE yCunaune — 27, 2 1.; MakcumanbHoe ycunue TonkaHus — 9 1.;
MaKcuMManbHas CKopocTb nogbema — 79 m/MuH.

lpoTHBOBLIGPOCOBLIA MMAPABAMYECKUIA NPEBEHTOP COCTONT
U3 [IYXMX, CPE3HBIX U KAWHOBbIX NNALIEK, KOTOPLIE 3aKNMHWUBAIOT
TpyOy nepep cpesaHueM, a Take TpyBHBIX nnawex. Makcumans-
Hoe paboyee fasnexne — 690 aTm.

YcTaHoBKa cnocobHa npou3BOaUTL CYCK M NOBLEM U3 CKBAKM-
Hbl KOATIOBWMHFA C CONYTCTBYIOWMM TEXHONOTMYECKMM 060pya0Ba-
Huem, obecneynBas BPEMEHHYIO MU NOCTORHHYIO LUPKYNALMNIO,
NP1 3TOM CKBaXWHA MOXET HaXOAMTLCA B IKCANYyATaLMU.

The coiled tubing
units are currently
getting more and more
popular in drilling,
well completion, op-
eration and service.
High operational ca-
pability, adaptability
to working conditions
and environmental
advantages made
coiled tubing an effec-
tive means for many
0&G operational tasks
in recent years. The
advantages of coiled
tubing are observed
in economic performance providing for substantial savings
on costs.

The company Surgutneftgaz uses CT units in well service and
sidetracking. (Sidetracking and Well Service departments).

The article gives technical specifications and exposes a new
technology of bottom hole deepening (depression drilling-in)
with the help of well service CT unit.

SHORT EQUIPMENT SPECIFICATION.

At the moment Surgutneftegas has 12 CT teams under the
common title of Continuous Tube. They are supervised by
Surgut Department of 0il Recovery Enhancement and Surgut
District Council. Each complex includes a CT unit, a pump and
compressor unit, a tank with the capacity of 10 cubic meters
and ditch mud system.

AlLCT and compressor equipment is mounted on a cross-coun-
try club. The total weight of the unit is 43 tons. The unit has
a welded pipe of 38 and 44 mm. The payout length of 38mm
tube is 3, 800 m and the length of 44m tube is 3,500 m.

CT descent and ascent is provided by an injector. Its maximal
traction power is 27.2 tons, maximal push power is 9 tons and
the highest ascent speed is 79 m/min.

The hydraulic blowout preventer consists of dead rams, shear
rams and slips, which wedge up the pipe before the cutting,
and pipe rams. The maximal WP is 690 atm.

The unit provides for ascent and descent of the CT and nec-
essary technical equipment, timely or continuous circulation
without well operations stops.

We've mentioned the pump and compressor unit in CT units.
It has an injection pump, an air compressor, a centrifugal pump
and a displacement tank with the capacity of 5 cubic meters.
The SPM pump with maximal pressure of 700 atm and maximal
consumption of 530 liters per minute is used.
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Kak ywe oTmedanocs, B KoMnneKce ¢ KonTIOBUHIOBON ycTa-
HOBKOW MCMONb3YeTCA HACOCHO- KOMNPECCopHsI arperar. OH
OCHallleH HacoCOM HarHeTaHus, BO3AYIWHbIM KOMIPECCOPOM,
LeHTPOBEHHbIM HACOCOM M MEPHON eMKOCTbIO 06beMoM 5 M.
Ha arperare ucnons3yerca Hacoc SPM ¢ makcumanbHbIM Aas-
neduem B 70 mMa u MakcumanbHblM pacxofom B 530 n/mMuH.

HOMEHKJIATYPA PEMOHTOB,
BbINOJIHAEMbIX MPU NMOMOLLA
KOJITIOBUHIOBbIX YCTAHOBOK

PeMOHT CKBAXWH C NpUMEHeHneM KONTIOBUHIOBBIX YCTAHOBOK
B 0AO «CyprytHedreras» 6bin Hayar 8 despans 1994 roga.
OcHoBHbIMKM paboTamu Toraa GbinK NPOMBIBKY r1gpaTHo-nNapa-
1HOBbLIX NTPO6OK. C KaXabiM FOAOM B KWU3Hb NPETBOPANMCH BCe
HOBbIE UAeu 1 TexHonoriu. Ha korey 2005 rofa HoMeHKNaTypa
pemMoHTOB GbiNia NPEACTABNEHA CNEAYIOWUMU BUAaMU PaBoT:

® NPOMbIBKK rMAPaTHO-NapaduHoBLIX Npobok;

® nNpombiBKK 3a60€B;

® OCBOEHUE CKBAMMUH;

® o6paboTku npu3aboiHbiX 30H;

® reousMyeckue UccnefoBaHnA HeTAHLIX U HarHeTaTeNbHbIX

CKBaXMUH;

nosunbHele pabotel B HKT;

pa3bypuBaHKe LIEMEHTHBIX MOCTOB;

obcnefoBaHue CKBaMUH neyaramu;

W30NALNOHHbLIE PABOTH N0 NMKBUAALUNK CKBAKUHbI;

W30NALMA NNACTA LEMEHTOM;

npombiBka 3abos ot nponnaxta nocne P (rugpopaspsisa

nnacra);

® nepdopauna CKBAKMH;

reodusnyeckune uccnesosaHns U nepdopaums ropu3oHTanb-

HbIX CKBaX(UH U BOKOBLIX CTBOMOB;

® BbipaBHUBAHUE NPOPUNA NMPUEMUCTOCTH HarHeTaTeNbHbIX
CKBaMMH;

® DEMOHTHbIe U30NALUWOHHbIe paboTsl (PUP) no nsonauuu
BO/IONEPETOKOB B FOPU3OHTANbHbLIX CKBAMMWHAX M BOKOBbIX
cTBoONax LuemeHTHbIM pacteopom u AKOPom;

® nepexof, Ha Bbllenexaluil ropu3oHT u NpuoblLeHue nnac-
TOB;

® OMpeccoBKa 3/KONOHH HaflyBHbIM 3NEMEHTOM Manoro gua-
MeTpa;

® YCTaHOBKA KNanaHoB-oTCeKaTenei nnacra;

pe3ka aBapuitHoit rubkoit HKT (HacocHo-komMnpeccopHoi

Tpy6bl).

B 2006 rogy ycnewHo npoBeAeHbl OMbITHO-3KCNEpUMEH-
TanbHble paboTbl no yrybneHnio 3a60os CKBaMMUHb! (BCKPBITHE
NPOAYKTUBHOrO naacta Ha aenpeccuu). [laHHyio TexHonoruw
Mbl OCBETUM MOApoBHee.

LEJI N SAOA4YU

B HacToauee spema B 0AQ «CyprytHedTeras» ans scepuitus
NPOAYKTUBHOTO NNACTa HA AENPECCUM NPUMEHAETCE CTaHAaD-
THbIW BYPOBOW KONTIOBUHTOBLIA KOMNNEKE, KOTOPSI BRAKYEET
B cebs 64 efuHULLI BPUraHOro X03ANCTBA, IKCNAYATURYETCS
B ¥3bC u KPC. CpeaHss Npou3BOAUTENbHOCTE DEMOHTE DEHON
CKBaMMUHbI cocTaenaet 350 6p/yacos (bparago-yacos).

Mepen cneuyuanucramu CYMHIM u KPC 6bina nocrasnesa 3aa2-
4a NpOM3BECTW BCPLITUE NPOAYKTUBHOIO NNACTE Ha AENDECCME 1
BypeHue HEOPUEHTUPOBAHHOTO CTBONA CKBAMMHE! NDM NOMOLN
KONTIOOMHIOBOW YCTAHOBKM, NpeaHasHayeHHon ans HPL Pa-
60oTbl NpoBOAUNMCH Ha cKBawMHe N2335 kycT 3 Kosumnopcsors
MECTOPOXAEHUA,

COILED TUBING UNITS IN WELL SERVICE.

Surgutneftegaz has been applying CT units in well service
since February 8. At first the company used them for washing
hydrate-paraffin plugs. Gradually newideas and technologies
emerged. In late 2005 the list of services included the follow-
ing types of work:

* washing hydrate-paraffin plugs;
* bottom-hole washing;
® well development;
* bottom-hole treatment;
* geophysical investigation of oil and injection wells;
* tubing fishing;
drilling out cement plugs;
well investigation with impression tools;
isolation works for well abandonment;
cement bench isolation;
washing out propping agent from the bottom after hydrofrac;
well perforation;
geophysical study and perforation of horizontal boreholes
and offshoots;
conformance control in injection wells;
insulating service for isolation of water cross-flows in hori-
zontal boreholes and offshoots with the help of slurry and
AKOR.
* switch to overlying formation;
pressuring production strings with small-bore inflatable
element;
* installation of bench safety valves;
e cutting emergency flexible stalk
This year the company successfully tested a new technology
of bottom hole deepening (depression drilling-in), which will
be given a more detailed specification.

L] e & & & & @ @

TASKS AND OBJECTIVES

Today Surqutneftegaz makes use of a standard CTD complex
with 64 brigade gear units for depression drilling-in, applied in
oil recovery enhancement and workover. The average service
productivity in 1 well is 350 standard hours.

SORDE and WO specialists were assigned to use CT service
unit for depression drilling-in and uncontrolled sidetracking.
The drilling was made in the well Ne335, lease 3 of Konitlor-
skoye Field.

GEOLOGICAL AND TECHNICAL
SPECIFICATION OF THE WELL

surface casing 245 mm, well 400 m
production string 146 mm, well 2682 m
technical window (kick off point) 2594-2598 m
extension pipe, diameter 102 mm, well 2893,16 m
T/F sidetrack 16 2887 m
sidetrack 2594-2598 m
plateau 2887-2897 m
false bottom 2895,16 m
current bottom hole 2895,16 m
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FEONOIO-TEXHUYECKAS
XAPAKTEPUCTUKA CKBAXWHDbI

KoHnpykTop 245 mm, He 400 m
IKCNNyaTayMoHHan KonoHHa 146 mm, He 2682 M
TexHUYecKoe oKHO (ry6uHa 3apesku) 2594-2598 M
XBOCTOBMK Anametpom 102 mm, He 2893,16 m
kpoens nnacra bC 16 2887 m
GokoBoit cTBON 2594-2598 M
noNorui y4acTok 2887-2897 m
MCKYCCTBEHHBIN 33600 2895,16 M
TeKywuin 3aboi 2895,16 M
max yron HaknoHa cKeamuHsl 71 rpaayc 2897 m
IKCNNyaTaLMOHHLIA FOPU3OHT NaacTa bC-16
NPOEKTHBIM rOPU3oHT Nnacra bC-16
rny6yHa nnacta no BepTKani 2574,85 m
(hoHTaHHas apMatypa 3M100-35-XN1

kopeer r. Kyprau

KONOHHAA ronoBKa KONOHHbLIA hnanel

[lata BBOfA B 3KCNAyaTaUnio 18.10.1996 .

Ha4anbHbin febut 40 M /eyt

nopsemHoe o6opynosaHue 243737 m

sopoHka 0TTM 102

nyckossle Myl 700, 900 atm
(70, 90 mMNa)

nnacToeoe faeneqHue 260 atm (26 mMa)

125 atm
(12,5 mMa)

nepeoHayansHoe gaeneque onpeccosku 3/K

fonyctumMoe aasnerue onpeccosku 3/K 100 atm (10 mMNa)

OXWAAEMBbII DEHUM:

B 25 m*/cyT
H 1350 m
06BOfIHEHHOCTD 45%

Lens pemoHTa: GypeHue HeopUeHTHPOBaHHOTO BOKOBOro
cTBONa Ha jenpeccuun Ha nnact bC16 B nHTepsane 2895,16
—2925,163 m (30 m).

NOArOTOBUTEJSIbHLIE PABOTHI

Ha ckBawuHe 6bin Npou3BefeH CTAHJAPTHLIA KOMNIEKC
NOArOTOBUTENLHBIX paboT, BKNIOYABWMA B ceba HeCKONbLKO
3Tanos:

nepee3n 6puragsl KPC no 3abypke B0KOBLIX CTBONOB;
nogrotoeutenbHele pabotel nepep KPC;

MNYLWEHWE CKBAKUHbI;

u3BneyeHue nogsemHoro obopygoeanus;

NPOMbIBKA 33605 CKBAKMHbI;

YCTaHOBKA U30NALMOHHOTO LEMEHTHOTO MOCTa;

CNyYCK, OpUeHTUPOBAHKE W NOCAAHa KNanaHa-0TKNOHUTENA;

max borehole deviation 71 degree 2897 m
mining level of the bench ST-16
target horizon of the bench ST-16
vertical bench depth 2574,85 m
X-tree massive pool,
100-35- cold re-
sistant, corvette
of Kurgan
surface wellhead landing flange
effective date 18.10.1996
flush production 40 m*/d
underground equipment, flowing well, but- 243737 m
tress thread casing 102
starting clutch 700, 900 atm
(70, 90 MPa)
rock pressure 260 atm
(26 MPa)
initial proof pressure (production string) 125 atm
(12,5 MPa)
allowable proof pressure (production string) | 100 atm
(10 MPa)
Anticipated state:
drainage 25 m¥/d
field 1350 m
water cut 45%

Aim of service: uncontrolled depression sidetracking on the
bench ST 16 in the interval 2895,16 — 2925,163 m (30 meters).

PRELIMINARY WORK

A standard routine of preliminary work has been done in the

well including several stages:

® Arrival of WS team for ST drilling;

® Preliminary work for well service;

e well killing;

® removing underground equipment;

® bottom hole flushing;

* installation of isolation cement plug;

* descent, positioning and setting deviator valve;

* cutting slot in the production string;

* drilling specified interval with TV system before entering
lay horizon;

® liner jobs and cementing;

* descent of underground equipment.

OPERATING PROCEDURES
OF CT WELL SERVICE TEAM

® arrival of CT team;

* preliminary work before service;

® BHA descent down to false bottom with industrial water
circulation;

* shift to water-free oil production stage;

selection of the best drilling modes;

revelation and drilling the producing horizon in the interval

2895-2925 m (30 meters);

well clean-up with the help of starting clutches and with

fluid level shooting;
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® BbipesaHue okHa B 3/K;

* GypeHue ¢ TenecucTemMoil 3afaHHoro WHTEpBana fjo Bxoaa B
NPOAYKTUBHBIA rOPU30HT;

® CNYCK W UeMeHTMpPOBaHWE XBOCTOBMKA;

® cnyck nogsemHoro o6opygosanus,

TEXHOJIOIUA NMPOBEOEHNA PABOT
KOJNTIOBUHIOBOW EPUIAbLI KPC

* [lepee3n KonTIO6UHIOBOI BpUragsi:

*® nogrotoBuTensHble pabotel nepep PC;

® CMyCK KOMNOHOBKM HU3a BYpUnbHOI KONOHHLI A0 UCKYCCT-
BEHHOTO0 32604 C UMPKynAUMel Ha TEXHUYECKON BOAE;

® nepeBoj 0Obema CKBAaXMHbI Ha Ge3BOAHYI0 He(Th;

® BLIOOP ONTUMANBHBIX PEXUMOB BYpPeHUA;

* BCKPbITHE 1 6ypeHne Npo/lyKTUBHOrO rOpU30HTA B UHTEpBaANe
2895-2925 m (30 M);

® CHIDKEHWE YPOBHA XUIKOCTU B CKBAMXMUHE NO MYCKOBbIM
MydTam c oTOUBKOI ypoBHei;

* reomsnyeckne uccneoBaHua (rUpocKon U UHKIMHOMET-

pus).

KOMMOHOBKA
HWU3A BYPUJTbHOW KOJIOHHbI

* CoeguHUTENBHBLIN KOHHEeKTOp ANnA KonTiobuHra nuametpom
44 mm;

® TMAPaBAMYECKNIA aBAPUIAHBIN pasbeguHUTEND;

® YTAMENUTENbHAA WTAHIA ANUHOW 1 M;

® nBuratent BUHTOBOI 3a60fHblil [IP-73.4/5.42, 000 «BHU-
WBT» BypoBoit uHCTpYMeHT;

® 10N0TO AMaMeTpoM 85 MM.

NMAPAMETPbI BYPEHUA

byposoit pacteop HedpTh
CofiepiaHue Bofbl B Byposom pactsope 3,7%

pacxop MUAKoCTH 200 n/mun
AaBneHue Ha Bbikuae 150 atm (15 mMa)
Harpy3ka Ha gonoto no NMB 250-1500 Kkr
(ruppasauyeckomy nxaukaropy seca)

MEeXaHWYecKan CKOPOCTb NPOXOAKH 1m/y

B npouecce 6ypenua yepes kawasie 10 M NPOXOAKK ANs
BLIHOCA B3BEWEHHBIX YaCTUL NPOKAYUBANMU NayKy HedTH C
saryctutenem VG + B V=2 m?.

B wtore Ha paboTbl no GypeHuio AaHHON CKBAKMHLI npu
NOMOLWM KONTIOBMHIOBOI YCTAHOBKM, NpeHa3HA4YEHHOM Ang
KPC, 6eino 3atpauero 176 6p/4acos, 4To B cpegHem & 2 paza
MeHblIe NPOAOMIKNTENEHOCTU PEMOHTA BYpPOBOIA KOATIOBMH-
rosoit 6puranoit. Mpu 31om y Gpuragsl ¢ KONTIOBUHTOEOH
ycraHosko# ana KPC cpegnas croumocts 1 6p/yaca s cpensen
B 2 Pa3a MeHblIe N0 CPABHEHUIO € GYPOBbIM KONTIOBMHrOB M
KOMMNNEKCOM.

B HacTosiWee BpeMa CKBaXKMHA IKCNNYATUPYETCA NP NOMO-
wu IUH 5-30-1750, Q=29 m3/cyt, Hamn=1280 M, obeoaHex-
HOCTh 1%.

3a roppl paboTsil c KONTIOGUHIOBOIA yCTaHOBKOM & DAD «Cyp-
ryTHedrerasy» HakoNNeH OrPOMHLIN OMLIT U B HACTOR WSS BpeMs
KONTIOOUHTOBLIMK YCTAHOBKAMM BLINONHAGTCA MDAKTHESCHM
BECb nepeyeHb paboT TpaguumoHHoro KPC.

* geophysical researches (gyroscope and directional sur-
vey).
BOTTOM HOLE ASSEMBLY

® CT connector with the diameter of 44 mm:;

* emergency hydraulic disconnector;

¢ 1m-long weighting stem;

* screw downhole motor, bit reamer -73.4/5.42, “BHUUBT”,
Drill tool;

* bore bit with the diameter of 85 mm.

DRILLING PARAMETERS

Drill fluid oil

drilling fluid water content 3,7%

fluid consumption 200 |/min

top hole pressure 150 atm (15 MPa)
pressure on the bit according to hydraulic | 250-1500 kg
weight indicator

bit penetration 1m/h

Portions of oil with densifier (VG + B V=2 m?) were pumped
every 10 meters of penetration in order to delete suspended
particles

CT drilling with the help of CT service unit took 176 standard
hours, which is twice less than the average CT drilling time. And
the average cost of 1 standard hour of the CT service unit work
s twice less than that of usual CT drilling complex.

At the moment the wellis exploited with the help of ESR 5-30-
1750, 0=29 m’/d, dynamic water level =1280 m, water cut 1%.

During many years of testing CT units Surgutneftgaz ac-
cumulated rich experience and applies them for all types of
fraditional well service.

LIN3INdIND3I 2 SIIDOTONHDIL/IUHVIOITAIOI0 Y UMNIOLOHXIL
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TEXHOJTOTUN N OBOPYJOBAHWE/TECHNOLOGIES & EQUIPMENT

CUCTEMA HAMPABJIEHHOIO BYPEHUS ‘aﬂ

SalovA.G.,
Novinka Unitary Enterprise,
FID Group

Wcnonb3oBaHue ropu3oHTanbHbIX CKBAMMH ANns pa3paboTku
HEMTAHLIX MECTOPOXAEHWIA ABNAECTCA OLHUM U3 NPUOPUTETHBIX
HanpasfieHU BOBGUEHNA B IKCNNYaTALMIO TPYAHOM3BNEKAE-
MbIX 3anacoB HedTu.

Motpe6oBanock HEKOTOPOE BPEMA AN afantauun KonTio-
6UHrOBOI TeXHUKM K npoueccy GypeHus, B 4YaCTHOCTU — Ha-
npasneHHoMy BypeHunio.

OcobeHHOCTH reoNorMYeckoro CTPOEHNA NPOAYKTHBHOTO
FOPM30HTa KAX/A0ro MEeCTOPOXAEHUA W Mepbl Mo Npeaynpex-
JEHWIO ONacHOro cONMM¥EeHUA CTBONOB C paHee NPoBYpeHHbIMHU
CKBAXXUHAMKU ONpefenaioT CAOMHOCTE U MHAMBUAYANbHbINA
XapaKTep NpoeKTHbIx Npoduneil ropu3oHTaNbHLIX CKBAXKUH, a
cnepoBateNbHO W NPeAibABNAIOT NOBbILEHHbIE TpeGOBaHMUA Kak
K NOBEPXHOCTHOMY, TaK U ryBUHHOMY 060pYAOBAHUIO, UHCTPY-
MEHTY W HaBWraUWOHHOI annaparype, pa3pabarbiBaemoii ans
LaHHOro Buaa pabor.

[nsa acdbdekTuBHOro GypeHua U BO3MOXHOCTH KOHTPOIU-
poBaTb ero HanpasneHue Hamu Gbina paspabotaHa cuctema
HanpasneHHoro 6ypeHus (CHB 89), koTopas KOHTpoOnMpyeTcs
M HacTpauBaeTCA C NOBEPXHOCTHU.

HA3HAYEHUE

1.bypeHue ropu3oHTaNbHBIX U HAKNOHHO-HANPABIEHHbIX
CKBAMMH
Cuctema HanpaBneHHoro GypeHns MCNONb3YETCA AN PEMOHTA

¥ «HoBuHka»
Fpynna ®UA

DIRECTED DRILLING SYSTEM

At present horizontal
wells are one of the top
priorities for recovery of
difficult and bypassed oil
Teserves.

It took time to modify
the coiled tubing equip-
ment and make it suitable
for drilling operations, in
particular - for directed
drilling.

Some features of a pay
horizon's geological struc-
ture of each oilfield and
preventive measures, taken to avoid dangerous proximity of
boreholes to previously drilled wells are the factors, which de-
termine complexity and specific conditions of horizontal wells
and, hence, stiffen the requirements to surface and subsurface
equipment, tools and navigation devices, designed for this type
of works.

We managed to develop a Directional Drilling System
(DDS 89), which enables efficient controlled-angle drilling.

PURPOSE

1. Drilling of horizontal and slanted wells
Directional Drilling System is used for repairing and plac-

Cocrtas/Structure

HazemHbIn komnnekc/

HasemHoe obopynosaHue
¥ nporpammHoe obecrneyenue/
Surface equipment and software

Above-ground installation
KHBK/BHA

MNporpammHoe obecnevexue/
Software

Briok npuema-nepegaun/

Receive-transmit unit
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Cocras KHBK/BHA structure

Coeaunurens ¢ BAT/
Flush-joint long-length pipe connector

OBpatHbi knanas/

PasbenuHuTens aBapuiiHbIi SneKTpUYeCcKuii/

U BKIIOYEHWUA B IKCMIYATALMIO BbIPABGOTaHHBIX CKBAXMUH, NPO-
BypeHHbIX TPagUUMOHHBIM CNOCO6OM. 3TO OCTUrARTCA NpU
nomouu 3abypusaHua 60KOBbIX CTBONOB N0 ManoMy pauycy
W BCKPLITUA NNACTOB Ha genpeccuu. K[JOME TOTO, NPHU NOMOLLK
CHCTEMBI MOXHO OCYLLECTBNATL BCKPLITUE NPOAYKTUBHbIX CNOEB
ANA HOBLIX CKBAMKMWH.

2.06ecnedyeHme NPOXOKAEHUA CKBAKMHbI NO 3aAaHHON Tpa-

EKTOpUU
3.KOHTPOMb BHYTPUCKBAXWHHBIX NApaMeTPOB

ToYHBI KOHTPONb NONOMEHUA BONOTA BOCTUTHYT HOBLIM,
INEKTPUYECKMU YNPABAAEMbIM OPUEHTATOPOM. ITO YCTPONCTBO
No3B0ONAET JOCTUTHYTL TOYHOW YCTAHOBKM NONOMEHMSA PEXYLLEH
NOBEPXHOCTK, 4TO AAET BO3MOKHOCTh NPOBOAWUTL CKBAMMHY NO
Hanbonee MaaKoi TPAGKTOPUM, MAKCUMANEHO NPUBAUMKEHHOM
K Xenaemoi. Haw opueHTaTop paccyuTaH Ha HempepbiBHYIO
paboTy, 4TO NO3BONAET OCYWECTBAATL OPUEHTALMIO B NPOLECCE
bypeHua.

Kpome toro, KHBK ocHaweHa pagomM gatyukos gna
TOYHOTO KOHTPONA NONOMEHWUA W BHYTPUCKBAXMHHbBIX na-
paMeTpos.
4,0nTumMuM3aLmMa npouecca bypeHus

CHbB 89 ucnonb3yer BCe NpeuMyLECTBA MPOBOAHON TENEMET-
pyUy ANA NONYYEHUA LAHHBIX B DeaNbHOM BPEMEHMW U ONepaTus-
HOrO0 ynpasneHua npoueccom bypeHus.

COCTAB

® HasemHbll Komnaexc

Bkntoyaet moaynb npuema-nepefayu faHHbIX U MEPCOHANEHIA
KOMNbIOTEP ANA yNpaBieHue npoueccom bypeHus.

* KHBK

* [porpammHoe obecneyeHue K Heit

[laHHble C JaTYMKOB OPUEHTAUMM, HArPy3KK, AIBNEHUE W
Kapotaxa, pacnonoxeHHbix 8 KHBK, nocrynatot 8 6ok npuesa-
nepefayu. 3atem no NEKTPUYECKOMY KaHaNy CBA3IN Ha Hazemsoe
obopyposaHue. Oneparop no pesynsrataM AaHHbIX HODMUDYET
CKOPPEKTMPOBaHHbIE KOMAHALI W NOCHINAET UX HA YNpasnaem=e
moaynu KHBK: opueHTaTop, UMpKYAAUMOHHBIN KNanas 1 pase-
efuHUTENb.

ing on production of dead wells, which were drilled using
conventional methods. This can be achieved by means of
small-radius sidetracking and underbalanced formation
drilling. Besides this system can be used for pay beds pen-
etration with the purpose of new wells construction.

2. Facilitating of hole-making along a set path

3. Control over downhole parameters

Owing to a new, electrically-controlled orientator it be-
came possible to carry out precise control of the bit posi-
tion. This device also renders possible to set the position
of the cutting edge most precisely, which it turn enables
the operator to drill a hole along the most smooth path,
approaching the ideal one. Qur orientator can work in the
continuous mode, which makes possible orientating directly
in the process of drilling.

Besides BHA is equipped with a number of sensors for pre-
cise control over the position and downhole parameters.
4. Optimization of the process of drilling

DDS 89 puts to use all the advantages of the wire telem-
etry for real-time data acquisition and operative control of
the drilling process.

STRUCTURE

* Above-ground installation

Including: a data receive/transmit module and a PC for drilling
process control,

* BHA

* Appropriate software

The data from the BHA-installed orientation, load, pressure
and logging sensors are transmitted to the receive/transmit
module, and then - through an electric communication line — to
the above-ground installation. According to these data the
operator generates corrected commands and sends them to
the controllable BHA modules: an orientator, a circulation
walve and a disconnector.

IN3IWdIND3 ® SIIDOTONHIIL/INHVEIOTAdOIO M UNIOLOHXIL
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TEXHOIOTUN N OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

TexHuyeckue noxasarenu
HOnwuua c B3, m
[lnameTp HapyKHBIHA, MM
HonycTuman ocesas Harpyska pactsienus, kH
Tonyctuman ocepas Harpyaka carua, kH

MakcumanbsHbIi KpyTAWMA MOMEHT
opueHTaropa, Hm

Vron noBopoTa opueHTaropa,

Jlonyctumas uHTeHCMBHOCTH Habopa yra,
/30 M

MakcumanbHbif pacxof paboyven MUAKOCTH,
n/MUH

MakcumansHoe pasnexue paboyeit
wuaKoctu, MMNa

Temneparypa akcnayatauuu, °C
Bubpauus, g (10-2000 lu)
OnuHoHelil yaap, g
[uanaszoHel u3MepeHus
3eHuTHBIA yron, °

Azumyr, ©

Harpyska na gonoto, «kH
KpyTawmii momeHT, Hm
[asneuue, Mia

laMma-uznydeqne, MkP/y

KHBK

KHBK coctout u3: coegunutens ¢ bAT, o6paTtHoro knanaHa,
pa3beMHUTENA aBapuiHOrO 3NEKTPUYECKOTrO, CUCTEMBI Tene-

3HayeHue
10,5
89
450
100

1450
noNHOOBOPOTHEIH

50
675

40

ot -10 go +120
10
40

(0-120) £0.1
(0-360) +1
(£100) £1%

(+2000) 1%

(0-60)+0.25%

(0-250) +5%

METPUMK, KnanaHa UWPKYNALWOHHOTO, OpueHTaropa.

TexHuyeckue nokasatenn KHBK

Length incl tbescmv downhole motor, m

Juts

, mm
tensile load, kN
e axial compressive load, kN

Maximal orientator torque, N*m

Permissible inclination angle increase,
*/30m

Maxim = ai working fluid consumption, l/min

Maximal working fluid pressure, MPa
Operating temperature, °C
Vibration, g (10-2000 Hz)

Single impact, g

Effective range

Inclination angle, ©

Azimuth, ©

Bit weight, kN

Torque, Nem

Pressure, MPa

Gamma-radioactivity, microroentgen/hour

Value
10,5
89
450
100

1450
full-turn

50
675

40

ot -10 go +120
10
40

(0-120) £0.1
(0-360) +1
(£100) 1%

(£2000) £1%

(0-60) +0.25%

(0-250) +5%

BHA

BHA consists of the following components: A flush-joint
long-length pipe connector, an electric safety disconnector, a
telemetry system, a circulation valve and an orientator.

Technical characteristics of BHA.

Coeaunutens ¢ BAT npeacraenser coboil coeguHeHue LaH-
FOBOO TUNA W NpegHazHadeH ans ectkoro coeguHerns KHBK

c BT vak B oceBoM, TaK U B paguanbHOM HanpasieHUaAX.

06paTHbLIN KNana, KOTOPbIA CAVKUT AnA npepoTspalle-
Husa Bbibpoca HedTenpoaykTos Yepe3 b/IT npu npeebiweHUK
NNacToBOro fAasBNeHus Haj faBneHuem paboyei MUAKOCTU B
BAT, cocToMT M3 fBYX CeKLMit 0bpaTHbIX knanaHos. Cay6nu-
POBAHHOCTb CEKHHFI 00BACHAGTCA NOBbIWEHWEM HAJEMHOCTH

paboTbl KnanaHa.

A flush-joint long-length pipe connector is a collet-type
connection used for making a rigid coupling of BHA with a
flush-joint long-length pipe both in axial and radial direc-

tions.

A non-return valve, which is used for prevention of blowout
through the flush-joint long-length pipe in cases, when the
formation pressure exceeds the pressure of the working fluid
in the flush-joint long-length pipe. The valve consists of two
segments of non-retumn valves. Doubled segments are used to

improve reliability of valve's operation.
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PasbepuHuTens aBapuitHbIi 3neKTpudeckuii. Mpu bypernu
HAKNOHHbIX U FOPU3OHTANbBHBIX CKBaXMH BO3HMKAIOT aBapuitHble
CuTyaumuu npuxearta ogHoro u3 anemeHtos KHBEK B ckeamune,
KOrAa YCUMNWA UHKEKTopa He xBaTtaeT Ana nieneyenua KHBK.
Torga no Komanae «CBepXy» [AAeTcA CUrHan Ha cpabarbiBanne
pasbefMHUTENA W NPOUCXOANT ocBobowaeHne BAT ot ocTans-
Hbix anemenToB KHBK.

BMecTo 3neKTpuYeckoro pa3befuHUTENA MOXKET YCTaHaBu-
BaTbCA MEXAHUYECKWIA pa3beguHUTENb Pa3PLIBHOTO NPUHLKUNE
nencTeuns, cpabarbiBalOWMi NpY NPEBbILIEHWM PacTATUBAIOLLETO
yCunus.

An electrical safety disconnector. When drilling slanted
and horizontal wells one can encounter different emergencies,
such as sticking of one of the BHA components in the well,
when the injector’s force applied is not enough to pull out
BHA. In this case it is possible to send a command from the
surface, which actuates the disconnector and the flush-joint
long-length pipe can be released from the other components
of BHA.

A mechanical disconnector of breaking type, which is actu-
ated in case of excess tensional force detection, can be used
instead of an electrical disconnector.

Cucrema TeneMeTpuM npegHasHadeHa Ans ynpasneHus npo-
ueccom BypeHus u nonyyeHus JaHHbIx B npoyecce bypeHns.
Cuctema TenemeTpuu obecnednsaet uamepeHue creayioLnux
napameTpoB:

- a3umyT;

- 3€HUTHbLINA yron;

- Yron yCTaHoBKW OTKNOHUTENS;

- ECTECTBEHHAA raMMa-paanoakTMBHOCTb NOPOAbLI;

- Harpyska Ha gonorto;

- KPYTALLMIA MOMEHT Ha gonoTe;

- iaeneHue g TpyGe;

- nasnexue B 3aTpy6be (3a6oiiHoe aasneHue);

- yposeHb Bubpauuu KHBK;

- Temneparypa Ha 3aboe;

- CBA3b OCYIWeECTBNAGTCA NO BbICOKOCKOPOCTHOMY Kabens-
HOMY KaHany u obecneynBaeT nosyyeHue AaHHbIX B peansHom
BpeMeHU.

A telemetry system is used for exercising control over the
drilling process and real-time data acquisition. The system
provides for measuring of the following parameters:

- Azimuth

- Inclination angle

- Whipstock orientation angle

- Natural rock gamma-radioactivity

- Bit weight

- Bit torque

- Pipeline pressure

- Annulus pressure (downhole pressure)

- Level of BHA vibration

- Downhole temperature

- The connection is realized through a high bit rate cable
channel, which makes possible receiving data in the real-time
mode.

i

KnanaH uupryNAUNOHHBIN CRYHUT ANs UIMEHEHUA HENPas-
NeHUA ABMKEHUA BypoBOoro pacTBopa. B 3aKphITOM nonoxesmu
KnanaHa 6ypoBoi pacTBop NojaeTcs Ha 3ab0MHbIA AEMraTens,
B OTKPLITOM — c6packiBaeTca B 3aTpy6be, YTO HEODXOANMO Aas
YCTPaHeHUA ONacHOCTM NPUXBaTa NPU OCTAHOBNEHHOM 32600~
Hom figuratene. KoHcTpykuua knanava ofecneyunsaer msoro-
KpaTHoe cpabarbiBaHue MexaH3Ma, YTO NO3BONSET COXPanETS
UMPKYNALMIO NPU CNYCKe-NObeME MHCTPYMEHT], HE BRAKSER
B paboTy BUHTOBON 3a60iiHbI ABUraTeNb.

A circulation valve serves for changing of the drilling mud
flow direction. If the valve is closed, then the drilling mud is
fed to the downhole motor, if it is open, then the drilling mud
is discharged into the annular space, which is necessary for
elimination of the possibility of sticking, when the downhole
motor is stopped. The valve construction provides for multiple
mechanism actuations. This helps to maintain circulation
while pulling-and-running of the tools without using a screw
downhole motor.

N2 4 Hos6pb/November 2006
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Texuuyeckue noKasarenu
Nnuua c B3[], m
[nameTp HapyxHbii, MM
JLlonycTMas ocesas Harpyska pactamerus, kH
[lonycTuman ocepan Harpysia oiartua, kH

MakcumanbHbli KPYTALWKA MOMEHT
opueHTatopa, Hm

Yron noopoTa opueHTatopa, ©

Hlonyctumas MHTEHCMBHOCTL Habopa yma,
°/30 m

MakcumanbHblit pacxop paboyei MUaKOCTH,
n/MUH

MakcumaneHoe gagnenue paboueil
wuproctu, MMa

Temneparypa akcnnyarauui, °C
Bubpauus, g (10-2000 Iu)
OnuHoYHSIA yAaD, g
[lnanasoHel M3MepeHus

3eHuTHBI yron, ©

Asumyr, °

Harpyska Ha gonoto, kH
KpyTawuii momeHt, Hm
Hasnetme, Mrla

lamma-u3nyueHue, mkP/y

KHBK

KHBK coctout u3: coegunutens ¢ BAT, obpatHoro knanaHa,
pasbeauHUTENA aBapuUitHOro 3N1eKTPUYECKOro, CUCTEMbI Tene-
METPUM, KnanaHa UMpKyNsLMOHHOro, OpUeHTaTopa.

Texuuueckue nokasarenm KHBK

paboTkl KnanaHa.

TEXHONOTMU N OBOPYAOBAHME/TECHNOLOGIES & EQUIPMENT

3HaueHue
10,5
89
450
100

1450
nonHo0BOPOTHBIHA

50
675

40

ot -10 go +120
10
40

(0-120) £0.1
(0-360) +1
(+100) 1%

(£2000) +1%

(0-60)+0.25%

(0-250) 5%

: cal data :
Length incl. the screw downhole motor, m
Outside diameter, mm
Permissible axial tensile load, kN

vermissible 2 :@mptaessive load, kN

Orientator turning angle, °

Permissible inclination angle increase,
/30 m

Maximal working fluid consumption, |/min
Maximal working fluid pressure, MPa
Operating temperature, °C

Vibration, g (10-2000 Hz)

Single impact, g

Effective range

Inclination angle, ©

Azimuth, °

Bit weight, kN

Torque, Nem

Pressure, MPa

Gamma-radioactivity, microroentgen/hour

Value
10,5
89
450
100

1450
full-turn

50
675

40

ot -10 go +120
10
40

(0-120) £0.1
(0-360) +1

(+100) +1%

(£2000) +1%

© (0-60) £0.25%

(0-250) +5%

BHA

BHA consists of the following components: A flush-joint
long-length pipe connector, an electric safety disconnector, a
telemetry system, a circulation valve and an orientator.

Technical characteristics of BHA.

_——nnnnsnnad

Coepunutens ¢ BAT npepcraenser coboi coenHeHne LaH-
rOBOTO TUNA U NpeaHasHa4eH ans ectkoro coeguHenns KHBK
¢ BAT Kkak B 0ceBoM, Tak U B painanbHOM HanpasneHuax.

A flush-joint long-length pipe connector is a collet-type
connection used for making a rigid coupling of BHA with a
flush-joint long-length pipe both in axial and radial direc-
tions.

0O6paTHbIA KNanaH, KOTOPbIA CAYKWT ANsA npepoTspauie-
Hua BbiGpoca HedTenpoaykToB Yepe3 BT npu npesbileHnK
NNacToBOro AaBneHWs Hap fasneduem paboyeil KUAKOCTW B
BT, cocTouT u3 ABYX CeKuuit obparHeix knanavos. Cay6nu-
POBAHHOCTL CEKUMIA 0OBACHAETCA MOBLILEHWEM HAJEHKHOCTH

— —=

(]

&l bl

A non-return valve, which is used for prevention of blowout
through the flush-joint long-length pipe in cases, when the
formation pressure exceeds the pressure of the working fluid
in the flush-joint long-length pipe. The valve consists of two
segments of non-return valves. Doubled segments are used to

improve reliability of valve’s operation.

82 N2 4 Hos6pb/November 2006



PazbepuHUTENb aBAPUIAHBLIA 3N1eKTpUYecKuil. Mpyu bypernn
HaKNOHHbIX U TOPU30HTANbHbIX CKBAXWH BO3HUKAIOT aBapuitHbie
CUTyauuu npuxeara ogHoro u3 anementoB KHBK B cxBamuHe,
KOTAd yCWUNUA WHXEeKTopa He xBataeT Ans uisnevexus KHBK.
Torpa no KomaHae «cBepxy» AaeTCs CUrHan Ha cpabarbiBaHne
pasbefuHuTens u npoucxogut oceoboxaerue bJAT ot ocTans-
Hbix 3nemeHToB KHBK.

BMecTo 3neKTpuYecKoro pasbeAMHUTENs MOMKET YCTaHaBu-
BaTbCA MEXaHUYECKUI Pa3beUHUTENb PA3PLIBHOMO NPUHLMNA
AeicTams, cpabatbiBalOLMi NPU NPEBbILEHMW PACTATUBAIOWLETO
yeunus.

An electrical safety disconnector. When drilling slanted
and horizontal wells one can encounter different emergencies,
such as sticking of one of the BHA components in the well,
when the injector’s force applied is not enough to pull out
BHA. In this case it is possible to send a command from the
surface, which actuates the disconnector and the flush-joint
long-length pipe can be released from the other components
of BHA.

A mechanical disconnector of breaking type, which is actu-
ated in case of excess tensional force detection, can be used
instead of an electrical disconnector.

Cucrema TenemMeTpum npeaHasHadueHa ans ynpasnesus npo-
Lieccom bypeHus u NonyyYeHus faHHbIx B Npolecce bypeHus.
Cucrema TenemeTpuu obecnednsaer uamepeHue creayiownx
napameTpos:

- A3UMyT;

- 3BHUTHBIW yron;

- YrON YCTAHOBKM OTKNOHWUTENSA;

- eCTeCTBEHHas ramMMa-pagMoaKTUBHOCTb NOPOALI;

- Harpy3ka Ha JonoTo;

- KPYTAWMIA MOMEHT Ha JON0TE;

- AaBneue B Tpy6e;

- jasnenue B 3atpybee (3aboitHoe gasnexue);

- ypoBeHb Bubpauuu KHBK;

- Temneparypa Ha 3aboe;

- CBA3b OCYUECTBNAGTCA NO BbLICOKOCKOPOCTHOMY Kabens-
HOMY KaHany u obecnequBaeT NoayyeHne AaHHbIX B PeansHoM
BpEMEHU,

A telemetry system is used for exercising control over the
drilling process and real-time data acquisition. The system
provides for measuring of the following parameters:

- Azimuth

- Inclination angle

- Whipstock orientation angle

- Natural rock gamma-radioactivity

- Bit weight

- Bit torque

- Pipeline pressure

- Annulus pressure (downhole pressure)

- Level of BHA vibration

- Downhole temperature

- The connection is realized through a high bit rate cable
channel, which makes possible receiving data in the real-time
mode,

e

KnanaH UmpRyNALMOHHBIN CAVKUT ANS UIMEHEHNS Hanpas-
neHus nBuxeHnA 6ypoBoro pacTeopa. B 3akpsiTom nonoxesmm
KnanaHa 6ypoBoi pacTBOp NoAaeTCs Ha 3a60MHbIR geuraTens,
B OTKPbITOM — cOpackiBaetcs B 3aTpybbe, 4TO HEOBXoaMMD Ans
YCTPaHeHWs 0NacHOCTM NPUXBATa NPU OCTAHOBAEHHOM 33605
HoM ggurarene. KOHCTPYKUMA KnanaHa o6ecneynsasT meor-
KpaTHOe cpabaTbiBaH1e MEXaHW3Ma, UTO NO3BONRET COXPa=ETS
UMPKYNAUMIO NPU CNYCKe-MObEME MHCTPYMEHTA, HE BxAnsas
B paboTy BUHTOBOW 3a60iiHbIi4 gBUraTens.

A circulation valve serves for changing of the drilling mud
flow direction. If the valve is closed, then the drilling mud is
fed to the downhole motor, if it is open, then the drilling mud
is discharged into the annular space, which is necessary for
elimination of the possibility of sticking, when the downhole
motor is stopped. The valve construction provides for multiple
mechanism actuations. This helps to maintain circulation
while pulling-and-running of the tools without using a screw
downhole motor.
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TEXHOIOTUW N OBOPYAOBAHWE/TECHNOLOGIES & EQUIPMENT

OpueHTaTop sBnsfeTcs OfHUM U3 ocHOBHbIX y3nos KHBK ¢
NpUMEHEHWEM KONTIO6WHra u npegHasHavyeH OnNA OPUEHTH-
POBAHWA HanpaBneHWA 6yp8HHH UKW NOCTOAHHOTO BpalWeHusa
3aboitHoro pBuratens ans obecneyeHus NpPAMONUHERHOTO
HanpasneHus ABUMKEHWA. INEKTPOMOTOp opueHTatopa cHab-
AETCA IHEPruei U ynpaenaeTca C NOBEPXHOCTU no kabenio,
NponyweHHoMyY BHYTPU KonToOuHroso# Tpy6el. TouHoCT
OpPWEHTUPOBAHWA U BO3MOXHOCTE NOCTOAHHOMO BPalleHuA obec-
ne4ynBaeT MPOBOAKY CKBAXMHbI MO ONTUMANbLHOM CrnaXeHHoM
TPAeKTOPUK, YTO YMeHblUaeT NoTepu W NO3BONAET YANUHWUTD
WHTEepBan BCKPLITUA NPOAYKTUBHOrO nnacra.

An orientator is one of the major units of CT-conveyed BHA,
meant for orientating of the direction of drilling or continuous
rotation of the downhole motor for ensuring of linear direc-
tion of motion. The electric motor of the orientator is power
supplied and controlled from the surface by means of a cable,
which is run through the coiled tubing. The accuracy of orien-
tation and possibility of continuous rotation makes possible
to carry out drilling of a hole along an optimal smooth path,
which helps to reduce the losses and to expand the interval of
penetration of the productive formation.

MporpammHoe obecneveHue/Software

300 1

CBop gaHHbix oT gardukos KHBEK/
Retrieval of data from the BHA sensors

Data processing

3 _' : OBpaborka naHHbX [ ]

WMHTepakTMBHas Nnomotles oneparopy
Interactive aid to the operator

2=y

M‘

J1

Buayanuaauus/Visualization

e vizaih

g
)

A

SR

Pervctpauma/Recording

N A

Ynpagnerue/Control

lexepauws oT4eToB/
Report generation

12 13 14 15 16 17 18 19 20 29 22 23 24 25

NMPOrPAMMHOE OBECITEHEHUNE

lMporpammHoe obecneyeHue NpoOU3BOAUT:

- cbop paHHbIx ¢ gatuukos KHBK,

- ux obpabotky,

- a TaKe BU3yanu3aunio NoKasaHmi, X perncTpaLuio, 3anuce
u ynpaenexue anemeHtamu KHBK.

CTpouTenbCTBO rOpU30OHTaNLHOMO YYaCTKa NPOU3BOANTCA U3
BEPTUKANBHOW NOATOTOBNEHHON CKBAMUHBI.

CTpOMTENLCTBO TAKIKE MOMET NPOM3BOAMTCA B [iBa 3Tana:

1. C NOMOLLbIO TPAAMLMOHHOMK BypoBOIt ycTaHOBKY BypuTCA
CHBAMKUHA 10 NPOAYKTUBHOIO Nnacra, o6caxuBaeTca u LemeH-
TUDYETCH;

2. MOHTUPYETCA KONTHOWHIOBBLIA KOMNAEKE U AanbHeilee
BypeHne, B npuaenax npoAyKTMBHOIO N1acTa, BeAeTca Ha rub-
Kux TpyBax Ha genpeccuu.

MpoekT Byaywei (nnaHupyemoi) CKBaXWHbI BBOAUTCA B
nporpammHoe obecnedyeHne, U HABUraLMOHHAA CUCTEMA KOM-
NOHOBKW NO3BONAET OTCNEKMUBATE NONOMEHUE UHCTPYMEHTA
OTHOCUTENLHO MPOEKTA U BECTH €70 (MHCTPYMEHT) NO CNPOeK-
TUPOBAHHOI CKBAMMHE.

Halwe npeanpuaTUe TaKiKe NPOM3BOAUT KOHTPONLHO-perec-
TPUPYIOWYIO CUCTEMY.

SOFTWARE

The software is used for:

- data retrieval from the BHA sensors,

- its processing,

- visualization of the indications, their registration, recording
and control of BHA components.

Construction of a horizontal section is carried out from a
vertical completed well.
Construction can as well be accomplished in two steps:

1. A well is drilled by means of a conventional drilling rig,
and then it is cased and cemented.

2. A coiled tubing complex is mounted and further drilling
is carried out within the limits of the pay bed, conveyed by
flexible pipes in underbalanced conditions.

The project of a future (planned) well is put into the
software and so the navigation system of the BHA is able
to track the poesition of the tool, compare it with the
projected one and to guide the tool up and down the
projected well.

Our company also produces monitoring-recording systems.
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BypeHve ckBaxuHbl B iBa aTanalTwo-stage well drilling: |

lMoarotoBuTenbHLIN aTan/
Preparatory stage

BypeHue fo kposnu npoaykTUBHOroNnacra

C CepuiiHoiA BypoBol ycTaHOBKM

CkBaxuHy npoBbypuTs A0 KPOBMM
npoaykTMBHOrO Nnacta, o6caauTs TpyGamu u
3auUemMeHTUpPOoBaTh

Drilling to the top of pay bed with the help of a
serial drilling rig

Well is drilled down to the top of the pay bed,
then it is cased and cemented

Bypesune no kKonTioBUHroBow TeEXHoNoruu/
Coiled tubing drilling

Bypetue no npoaykTueHomy nnacry

C €70 BCKDBITUEM NPU OTPULATENBHOM
AvddeperumansHoM AasneHnn (Ha Aenpeccun)
Pay bed drilling and exposing

in underbalanced conditions

(differential pressure drawdown)

CucTema KoHTPONBLHO-perncTpupyioLas obecneynsaet:
® BBOA, GuAbTPaLMIO U NpeobpasoBaHue B LMppoBoii KoMmnak-

THBI KOA AAHHBIX, NOCTYNAIOWUX C AATYNKOB PU3MYECKNX

BE/INYUH (AABNEHNUA, TeMNEPATYPLI, BECA U AD.) U UX Kanub-

POBKY;
® CYNTbIBaHWE 3HAYEHUA FYOUHBI NPU NOMOLLU MHKPEMEHTHOIO

AaT4YMKa 060POTOB M PacyeT CKOPOCTH CMYCKO-MNOAbEMA:
® 0TOOpaeHNe 3HaUeHMIT (IU3NYECKIUX BENUYIMH HA AUCTINEE;
® COXpaHeHue 3HauYeHwit PU3NYeCKMX BENMYUH B CKaTOM BUE
Ha Hocutene (FLASH-gucke);
pacyer ycTanocTu Tpy6sl;
npeaynpexaeHune o npeaasapuiiHbix U aBapuitHLIX COCTOSA-
HUAX KONTIOBUHTOBOI YCTaHOBKM;
® NPOCMOTP W BLIBOA Ha NeYyaTh COXPAHEHHbIX fJaHHbIX:
® neyarb CTaTUCTUUECKUX OTYETOB.

HaHHas Bepcus ucnonb3yeTcs Ans KONTIGUHIOBbIX YCTAHOBOK,
HO MOXKET BbITb alanTUpPOBaHa ANA NOGLIX TEXHONOTMYECKUX Offe-
pauni, rae HeObXOANMBI CYMTLIBAHME U 3aNUCL NAaPaMETPOB.

Beinonnenue pabot npu nomoLm HOBOI TexHONOrMK BypeHus
noTpedyeT HOBbIX HaBbIKOB. [15 OTAENLHBIX ONEPALIil KONTIOBMHIO-
Boe Byperie Gornee GezonacHoe, GbICTPOE U IKOHOMUYECKM rOpa3a0
Gonee 3heKTUBHOE NO CPaBHEHMIO C APYrUMU TEXHONOTUAMK,

CNCTEMA KOHTPONIbHO-PETUCTPUPYIOLLASA CKP 43.00.000

HaumeroBauue Texnuyeckux  3uauenme
nokazareneu :

A monitoring-recording system provides for:

® input, filtration and conversion of physical magnitude,

coming from the sensors (pressure, temperature etc.) into a
compact digital data code and to calibrate it appropriately;

* readout of the depth values by means of a incremental pm

sensor and calculation of the pulling-and-running operations
rate;

indication of physical magnitudes on a display;

storing of physical magnitudes in a compressed form on a
data medium (FLASH disk).

* tubing fatigue calculation:

warmning of pre-emergency and emergency status of the coiled
tubing unit;

® viewing and printing of the stored data:
® printing of statistical reports.

The given version is mainly used for coiled units but can be

modified for any technological operations, involving reading
and storing of parameters.

The new technology of drilling requires new know ledges and

skills. Application of coiled tubing can substantially improve
safety, speed, performance and economical benefit of some
operations as compared with other technologies.

MONITORING-RECORDING SYSTEM SKR 43.00.000
Technical parameters Value

Konu4ecso kaHanoe eeoga
UHtopMaLuK

32 aHanorossix

Konuyecso kaHanoe ewigofa
uHpopmaLun

Moptel BBORA-BLIBOAA

2 aHanoroBbIx, 8 UMQPoBLIX

2xUSB, 2xRS232/485

Hakonutent

Mopkniouaemoe obopynosatme

CompactFlash 256-2048| b(6

MECALIEB Henpepyis 60Tnl)

VGA MoHUTOP, NNocKonaHensksi
MOHWTOP, Mblllb, KNABUATYPE,

Yenosua skcnnyatayum

[abapuTel: Bnok perucrpayuu
(nnuHa X WHpKHa X BbiCOTa, MM)

3BYKOBbIE YCTPOWCTBE
300x300x200

Aucnneit (anuna puaronanne

Aloiimax)

07 -40DC o +85DC

Quantity of data input channels
Quantity of data output chan-
nels i

Input/output ports

‘Memory device

Equipment plugged

ting conditions
Dimensions:

recording unit (L x W x H, mm)
‘Display (diagonal screen size in
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32 analogous
2 analogous, 8 digital
2xUSB, 2xRS232/485

CompactFlash 256-2048 Mb

(6 months of continuous

operation)

VGA monitor, flat-panel visual
display unit, mouse, keyboard,
sound devices

-40DC to +85DC
00x300x200

55
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TEXHOIOTUX 1 OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

KOMIUIEKCHASA TEXHOJIOIUSA
YKPEMJIEHWSA NMPU3ABOVHOV 30HbI M/IACTA U

Wapwnos A.M.

YuPC 000
«HAMDyprrazpobuitas

BOAOM301ALIU BE3 MYLUEHUA CKBAXWUHbI

Sharipov A.M.

Well Stimulation and
Repair Department of
Jamburggasprom Ltd.

B aBrycte mecsue 2006 roga u3 AmBYprcKoro rasokoH-
feHcatHoro mectopoxaeHns (ATKM) po6eito 3 TpiH kyb. M
npuponHoro raza. OnpenenerHbit Bknag B 4o6bvy rasa obec-
neyeH 3a CYET PEMOHTA W BbIBOAA M3 6e3aeilCTBUA ra3oBbIx
U Ta30KOHOEHCATHbIX CKBAXMWH, B TOM YUCNE C NPUMEHEHUEM
KONTIOOWMHIOBbLIX TexHonorui. ExxerogHo YnpasneHue nHTeH-
CUPUKALKMM U PEMOHTA CKBAXMH NPOBOANT PeMoHT 0T 50 fo
80 cKBaXuH, B ToM yucne ot 20% po 30% c npumeHeHnem
konTio6uHrosoi TexHuku M10 (M20).

B HacTosuee spema Ha ATKM ¢ npumeHeHnem KonToOWH-
roBol TEXHWKW NPOBOAATCA CNeAyioulne TEXHONOrUYecKune
onepayuu.
1.BoccranoeneHue 3a60eB ra3osbix CKBaXWH ANA NpoBeae-

HWA reodM3nyecKknx uccnefoBaHui.
2.Boccranoenenne 3a60eB rasoBbix CKBaXMWH, YKpenneHue

npu3saboitHoit 3oHbl nnacta (M3M).

3.BoccraHoeneHne 3a60eB ra3oBbiX CKBAXKUH, CENEKTUBHARA
M30NALMA NOJOWBEHHLIX BOJ CEHOMaHCKMX OTNOMEHWH.

4.BocctaHosneHne 3ab0eB rasoBbix CKBaXUH, YCTAHOBKA

M30NALWOHHBIX MOCTOB.
5.BoccTaHoBneHne 3a60€B ra3oBbix CKBAMMWH, MHTEHCU K-

Kauus.
6.BoccTaHosneHune 3ab0eB ra3oBbiXx CKBaMMUH, U3BNeYeHUE

KnanaHa-oTcekarens.
7.BoccTaHoBneHune Npoxoaa C CTBOME CKBaXMHb! 1 coobua-

€MOCTHW C NNacTomM.

8.BoccTaHoBneHUe NPUEMUCTOCTU NOTNOWAIOULMX CKBAXMH,
MHTeHCUPUKaLmMA.

9.PacTtenneHue ruapatHeix npobok.

10. CHMKeHWe YpOBHA B CTBONIE CKBAXMWHbLI a30TOM C L|eNbio
BbI30B@ NPUTOKA ra3a M3 nnacra U 0CBOEHUA NOC/Ie Kanu-
TanbHoro pemoHTa (KPC) B ycnoBuax aHoOManbHo HU3KOrO
nnactoeoro gasnenus (AHNA).

11. Ypanexue nponnaHtosbix npobok 8 HKT 1 3aboes raso-
KOHOEHCaTHLIX CKBa){MH nocne nposeaeHus P,

12. KomnneKkcHoe BHeapeHue KonTioBWHIOBON ¥ a30THO-
GyCcTepHOM TEXHUKW U TEXHONOTUW U AP.

KomnnekcHas TeXHonorus ykpenneHus npusaboitHoi
30HEI NacTa M BOAOM30NALMKM BRepeblie Bbina npumeHeHa
Ha ckBaxuHe N2 7134 ATKM s 2002 roay.

HOHCTPYKLMA CKBAXMHbI:
1.KoHpykTop anametpom 299 MM — 557 m,
2.3KcnnyatauMoHHas KonoHHa puameTpom 219 mm — 1260

M.
3.WckyccTeHHbIi 33600 — 1247 M, Tekywuit 3aboit — 1190

M.
4.WMuTtepsans nepdopayun — 1125-1164 m; 1171-1184 m.
5.HKT puametpom 168 mm — 1119,46 m.
6.Makep yctaHoeneH Ha rmybure 1091,54 — 1093,5 m.
7.Mnacrosoe gasnerue 4,91 MMa (Ha 9.07.2002 r.); raso-

BOAAHOM KOHTAKT Ha rnybuHe — 1184 m.

INTEGRALLY DESIGNED

TECHNOLOGY
OF BOTTOM HOLE FORMATION ZONE REINFORCEMENT
AND WATER SHUT OFF WITHOUT SHUT IN OF AWELL

In August 2006 the
amount of natural gas,
produced by the Jam-
burg gas-condensate field
(JGCF), totaled 3 trillion
cubic meters. However a
substantial share of that
volume is due to repair
and placing on operation
of inactive gas and gas-
condensate wells in some
cases with the help of
coiled tubing technology.
Annually the Well Repair
and Stimulation Depart-
ment repairs 50 — 80 wells,
and from 20% to 30 % of that number are repaired by means of
coiled tubing technology M10 (M20).

At present the following CT conveyed technological operations
are carried out in the Jamburg gas-condensate field:

1. Recovery of gas wells" bottom-holes for downhole logging.

2. Recovery of gas wells’ bottom-holes, reinforcement of bottom
hole formation zone.

3. Recovery of gas wells’ bottom-holes, selective shut off of
cenoman deposits bottom water.

4. Recovery of gas wells’ bottom-holes, placing of isolation
bridging plugs

5. Recovery of gas wells’ bottom-holes, stimulation

6. Recovery of gas wells” bottom-holes, safety valve with-
drawal.

7. Recovery of the well bore passage way and of connectivity
with the formation.

8. Recovery of intake capacity of dead wells, stimulation.

9. Thawing of hydrate deposits

10, Drawdawn of a well using nitrogen with the purpose of gas
influx stimulation and well development after workover under
the condition of abnormal formation pressure.

11. Removal of proppant blocks from the tubing string and bot-
tom-holes of gas-condensate wells after fracturing.

12. Combined implementation of coiled tubing and nitrogen
booster pumping equipment and technology etc.

Integrally designed technology of bottom hole formation zone
reinforcement and water shut off was first applied in 2002 on the
well Ne 7134 of the Jamburg gas-condensate field.

Well design:

1. Surface casing string: 299 mm — 557 m.

2. Flow string: 219 mm - 1260 m.

3. Artificial bottom hole: 1247 m in diameter.

4. Perforated interval: 1125 — 1164 m; 171 - 1184 m.
5. Tubing string: 168 mm — 1119.46 m.

6. Packer depth: 1091.54 — 1093.5 m.
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CkBamuHa HaxoauTCa B
bespneiicTBuM (ocTaHOBNEHE
19.12.1999) no npuyune
BbiHOCA 6ONbWOro KOMU-
YecTBa nNNacToBOW BOAbI W
nnaacToBOro necka. PaHee Ha
CKBAXWHE NpOBEAeH KoMn-
nekc pabot no ykpennexuio
M3M, 6nokuposke M3M u
ycTaHoBKe BOAOM3ONUPY-
IOWero MocTa B UHTEpBane
1176-1184 m no TexHonorum
HWMWras. Pesynbrar otpu-
uatencHoli. Mo pavHeim [ON
Hepes YCTaHoBKY «Hagbim-1»
yCTaHoBneHo: pgeburt 322
ThIC. M* B CYTKM, BLIHOC Nnac-
TOBOW BOAbI cocTansier We =
2,385 cm’/m?, Wn=149 mr/m?,
Munepanusauus sogsl — 22,7
r/n. Noctynnexue sogsl
MPOUCXOAUT Yepes HUKHMe
OTBEPCTUA nepdopatnu.

Ans nposeperns pabor
6bina paspabotaHa komn-
NIeKCHasA TEXHON0ruA yKpen-
NeHusa npu3aboiHoi 30HEI
nnacrva v BOJOU3ONAUMUA C
Y4eTOM OLEeHKK o6bema 06-
pasoBaBlWMXCA kasepH. Lle-
Nbl0 CO3[laHUA TEXHONOruK
ABNAGTCS CHUMeEHMe 3aTpar,
AOCTMXEHME MAaKCUMaNbHOW Pe3yNLTaTHBHOCTH U YMeH blie-
HWA CPOKOB KanWTanbHOro peMoHTa ckBasuH. Mmetowancs
TEXHONOTUA BOAOM3ONALMM U YKPENAEHNA NPU3aBOIiHOI
30HBI nnacTa c UCNONb3OBAHUEM NOABLEMHBIX arperaros
A-60/80 npeanonaraer MPOBEAEHUE MYWEHUA CKBAMUHBI,
NoAbeM ANPTOBOM KonoHHbI HKT, nakepa, BOAOM30NALNOH-
Hble paboTbl, CNYCK HOBOI NNHTOBOW KONOHHBI, @ TEXHONOTHA
C UCNoNb3oBaHueM KONTIOMHIOBON YCTAaHOBKM UCKNIOYaeT
FIYWEeHNE CKBAXKMHBI M CMYCK-NOABLEM NTUBTOBON KONOHHBI.

Pabotel npoBogunnce B 5 3tanos.

CKBaXXWHO-pPEMOHTOB

2001

3tan 1. BoccraHosneHue 33608 CKBaXUHLI B UHTepBane
1190-1250 M ¢ npUMeHeHMeM rMEKIUX 6e3MyBTOBbIX ANUHHO-
MepHsix Tpy6 (BAT) ycranoskoit M10. B kayectse paboyero
areHTa NpUMeHANUCh ABYX(ha3Hble NeHHbie cUCTeMbl. [ns
3T0r0 66110 NPUrOTOBAEHO 25 M neHoobpasyiouero pacteopa
C no6aBKOI HEMOHOrEHHOro
MAB HeoHona A® 9-12.

3tan 2. Ykpennenue M3MN
3aKa4yKoW cneymanbHbix pac-
TBOPOB. bbIAM NpUroToBNEHbI
TeXHONOTUYeCKne pacTBopsl B
PAcYeTHOM 06beMe M 3aKaYaHbI [l
noa fasneHuem g M3,

37an 3. CenexktusHas usons-

2002 2003 2004 2005 2006 2007

- obulee konuyecTBo CKBa>KMHO-PEMOHTOB

KOINMUYECTBO CKBaXXUMHO-PEMOHTOB
- C NpUMeHeHneM KONTHBUHIoBbIX YCTaHOBOK

Konuuecreo otpemonTUpoBanHbIX cKBaMMH YUUPC
000 “Am6yprrazono6eiya” 0AO “Taznpom”
Konnyecrso oTpemoHTHpOBaHHbIX CKBaXMUH YUUPC
000 “AAmbyprrazopo6eiua” 0AQ “la3npom”

7. Formation pressure:4.91
MPa (for 9.07.2002); gas-
water contact depth: 1184
m.

The well is inactive (shut
in on 19.12.1999) because
of high production of for-
mation sand and water. Ear-
lier in this well a complex
of works was carried out,
including reinforcement
of bottomhole formation
zone, blocking of bottom-
hole formation zone and
placing of water shut-off
bridging plug in the in-
terval of 1176 - 1184 m.
by the technology of the
Gas Research and Design
Institute. The result of this
experiment was negative.
The following hydrody-
namic research results were
obtained with the help of
Nadim-1 unit: rate of yield
- 332 thousand m’/day,
formation water produc-
tion — Ws = 2,385 cm?/m’,
Wn=149 mg/m?®. Water
salinity - 22.7 g/1. Forma-
tion water flows in through
the bottom perforation holes. For this type of well an integrally
designed technology of reinforcement of bottom hole formation
zone and water shut offwas developed in view of the number of
formed caverns. The purpose of this technology development
was achievement of the maximum efficiency reduction of costs
and time of well workover. The existing technology of water shut
offand bottom-hole reinforcement using the hoist unit F-60/80
requires well shut-down, withdrawal of the tubing string and the
packer, water shut-off, running of a new tubing, whereas the CT
conveyed technology makes unnecessary well shut-down and
pulling-and-running of a tubing string.
The works were carried out in 5 steps:

rog

Step 1. Recovery of the bottom-hole in the interval of 1190-
1250 m. using flush-joint long-length pipe with the M10 unit.
Two-phase foam systems were used as a working agent. For that
purpose 25 m’ of foam was pre-
pared with addition of non-ionique
neonol surfactant AF 9-12,

Step 2. Reinforcement of the
bottom-hole formation zone by
means of special solutions pump-
ing. A calculated volume of pro-
cessing solution was prepared and
g = pressure pumped into the bottom-

8 suip e hole formation zone.

L1A BOAONPUTOKOB, CO3aHM1e |. v v
3aWNTHOrO 3KpaHa. 3akayka i
10 m* cT. KoHpeHcaTa, 1,2 m? &

HWXHero 6ydepHoro pacteopa,
3 M CeNeKTUBHOrO pearenTa, 1
m*® BepxHero GydepHoro pac-
TBOpa, 2,5 M? CT. KOHpAeHcaTa.
Mogvem BAT go 500 M. 3akayka
B WCKYCCTBEHHOEe 3aTpybHoe
npocrtpaHcTeo (168 mm-38

Step 3. Selective bottom water
shut off, protective shield forma-
tion. Pumping of 10 m® of stable
condensate, 1.2 m’ of lower buffer
solution, 3 m*of a selective reagent,
1 m3 of upper buffer solution, 2.5

'_25 m* of stable condensate. Pulling
it St out of flush-joint long-length
) e pipe up to 500 meters. Pumping of
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MM) 5 m® CT. KoHAeHcaTa. Pearnposarie pacTeopa n3n 36
4acoB.

3tan 4. YcTaHOBKA LEMEHTHOro MOCTa B MHTEpBane
1163 m — 3a60ii NoA AaBAEHUEM C NPUMEHEHUEM ByCTEpHO
yctaHosu YHI-8/15. Mocne 3aKkayki UEMEHTHOro pacTeopa
npopaska pacreopa s M3 npoussoannacs NPUPOAHLIM rasom
yctraHoskoi YHI-8/15 nof aasneHuem 8 MMNa. 031, nog pas-
neHueM B TeueHun 48 yacos. pn 3TOM «ronoea» LLEeMeHTHOTO
MoCTa Haxoaunach Ha mybune 1182 m. lMocne NOBTOPHO
33KaYKM LLEMEHTHOTO PacTBopa Noj AaBNeHUeM UeMEHTHbIN
MOCT BbIN1 YCTAHOBNIEH B PACYETHOM WHTEpBane.

IJran 5. UnteHcudukayma nputoka rasa. Mepdopauua
uHTepsana 1132-1158,6 m 3apapamu 3KNPY-42 no 20 ot-
BepCTMit Ha NoroHHbIA MeTp. 06paboTka npu3aboitHoi 30Hbl
(0N3) 3akauko#t 7 M* pacteopa [1AB Ha CNUPTOBOW OCHOBE U
NPOABKON B NNACT MPUPO/AHBIM FA30M C NOMOLLbIO BycTepHon
yctaHoeku YHT-8/15. Bbi308 NpuUTOKa rasa C noMoulbio M-10
u YHI-8/15, ocBOEHME M BBOJ CKBAXMWHbI B IKCNAYyaTaLMi0.
MposeaeHue ra3oruapoAMHaMUYECKuX uccnenoBaHuni.

Mo gaHHbIM [N ycTaHOBNEHO, YTO CKBaMUHA paboraer ¢
napameTpamu: Aebut 294 Teic. M Ky6. B CyTKY (AUAMETD WT.
= 25 mm), penpeccus — 1,51 MIMA, mexaHn4yeckue npumeci
W BLIHOC NNAcTOBOW BOAB OTCYTCTBYIOT. [0 COCTOAHUIO HA
30.07.2006 roga AebuTt CKBaXKMHbI COCTABUN 200 ThiC. Ky6.
m B cyTku, genpeccus — 0,7 MMNA. B Tevenne 4 neT CKBAXMHA
pa6oraer B wneid, [ONONHUTENbHAA CyMMapHAA nobblya
rasa Ha 1.09.2006 ropa cocrasnset 338,582 MmnH.M? (2002 T,
— 14,790 maH. M, 2003 r. — 79,782 mnH.m*, 2004 r. — 104,427
MAH. M, 2005 1. — 90,594 MaH. M?, Ha 1.09.2006 r. — 48,989
MAH. M*). JKOHOMUYECKUI IDPEKT 0T MCNONL30BAHUA HOBOW
TexHonoruu — 3,094 maH pyo.

G20

;ixaﬁpn 2006 r.

Mop arnpoi
Mopckoi Konneruu
npu npasutenscree PO

OpraHu3aTopbi:

Colo3 HedhTerasonpoMbiliNEHHUKOB
Poccuu

Mockosckun chopym
HedhTerazonpoMbILLIIEHHWKOB

WHdpopMauMoHHbie CMIOHCOPBI:
YKypHansi:

Mockea, «lpeangenT oTens, BonbiHcKoen
nauano 10.00 yn. CrapoBonbiHcKan, 0. 9

BacenaHus «kpyrnoro crtona» «lensd Poccun» 0pradnayioTes Ha 0CHOBaHWA peLleHui, NPUHATLIX
cekperapuaToM MOpCKOi KONnerun npu npasuTensciae Pd g 2005 r., 0 eXerogHoM NpoBeaeHu
COBEUIAHWA NpeacTaBuTenei 3avHTepecoBaHHbIX oprakuaaumii no npobnemam OCBOEHUS
MUHEPANBHBIX M FHEPTETUHECKMX PECYPCOB POCCUIACKOro wenkda.

B paGoTe a3acepaHnii NPUHWMAIOT y4acTue NPeAcTasuTenu denepansHoOit W PErvoHansHoMH,
WCHONHUTENBHOM 1 3aKOHOAATENLHON BNACTEN, obBLECTEEHHBIX OPraHn3aunii, cpencTe MaCcCOBORN
vHbOPMALMY; DYKOBOAWTENW W CNeunanicTel NPOM3BOACTBEHHLIX, NPOEKTHO-KOHCTPYKTOPCKUX
1 HayYHBIX OB BEAMHEHNIA, OPraHn3aLNi i GUHAHCOBLIX CTPYKTYP.

stable condensate into the artificial annuldr space (168 mm-38
mm). Bottom-hole formation solution spending time was 36
hours.

Step 4.Placing of a cement bridging plug in the interval of 1163
m - bottom hole under pressure using booster pump unit UNG-
8/15. The cement slurry was pumped and squeezed by natural
gas with the help of the UNG-8/15 unit under the pressure of 8
MPa. WOC time under pressure was 48 hours. At that the depth
of the “head” of the cement bridging plug was 1182 m. After
pressure re-pumping of cement slurry the cement bridging plug
was placed in the calculated interval.

Step 5. Stimulation of gas influx. Perforation of the 1132
~ 1158 m interval was carried out by 20 charges ZKPRU-42 at
a time per running meter. Bottom-hole treatment was carried
out by means of pumping of 7 m3 of an alcoholic surfactant
and squeezing it into formation with the help of natural gas,
fed by the booster unit UNG-8/15. Stimulation of gas influx
was fulfilled by means of M-10 and UNG-8/15, development and
placing of a well on production. After that gas-hydrodynamic
research was conducted.

According to hydrodynamic research results the well's opera-
tional characteristics were the following: rate of yield — 294
thousand of cubic meters per day ( flow nipple diameter = 25
mm), depression — 1.51 MPa, no mechanical admixtures and
formation water production. As for 30.07.2006 well production
amounted to 200 thousand cubic meters per day, depression
- 0.7 MPa. During the last four years the well has been flow-
line operated, additional overall output of gas as for 1.09.2006
amounted to 338.582 million of m® (2002 - 14.790 million of
m?, 2003 — 79.782 million m’, 2004 — 104.427 million m*, 2005
~ 90.594 million m? as for 1.09.2006 — 48.989 million m".
Economic benefit of new technology application made 3,094
million roubles.

Il 3acepaHue «Kpyrioro crona»
no npo6aemam oCBOEHUA MUHEPASTbHbLIX
1 9HEPreTU4ECcKnx pecypcosB pOCCHUIACKOTro wenboha

WENb® POCCN 2006 r.

TEMATUKA 3ACEQAHWUA

«bypenue&Hedtb»
«0il&Gas Eurasia»

® OpraHu3auMoHHbIE, 3KOHOMWYECKUe, NpaBOBble U annnomaruyeckue
npobnemb! OCBOEHWA poccuiickoro wenbda.

® HagsopHsie, NOABOAHLIE WU MOA3SEMHLIE cnocobbl AobbiMM W TpaHcnopTa

BaHocbl MUHEPAbHbIX 1 3HEPreTUHECKNX PECYPCOB Ha Wwenbde.

PeructpaumotHbiit cbop — 10 Toic. pyb.
BoicTaouHblit B3Hoc — ot 40 Tbic. pyb.
CroHcopckoe yuactve — ot 80 Teic. py6.

® [MOCTABKW POCCUIACKUX TEXHONOruh wn obopypoBanusa Ana 0CBOEHUA
pocCUiACKOoro Lwenbda.

E-mail: Al_Yudin@mail.ru

TenedoH: (495) 748-8441 T./d.: (495) 449-1573
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OnbIT BHEAPEHUA HOBbIX MAPOK
CTAJIEN A1 U3roTOBJIEHUSA

ODJNTMHHOMEPHbDBIX TPYbB.

NPUMEHEHMUE KONTIOBUHIOBbLIX TEXHONOT A
ONA NPOKAAKU TPYBEOMNPOBOLOB

NEW STEEL GRADES FOR LONG

LENGTH TUBES.
APPLICATION OF COILED TUBING TECHNOLOGIES
IN PIPELINE CONSTRUCTION

E. L. Simanov
Uraltrubmash

0AO “YpanTpybmaiw” npou3BOAUT ANUHHOMEpHbIE TPYObI B
ByHTax c 1998 roaa. YensGuHCKIe AnuHHOMEpHbIE TPyObl SKCNNY-
aTMpYIOTCA MHOrMMM POCCHIACKMMM 1 3apy6eXHbIMU HepTerasoao-
GiBatoLuMu npeanpuaTamMiA. OfHUM U3 OCHOBHBIX notpeburenei
Ypantpy6matua crano OAQ “Mepsomarickxummaw”. 3a npouweauwme
8 ner npeanpuATUEM Oblfl HAKONAEH ONLIT UCNONbL30BAHMA KaK
OTEYECTBEHHbIX, TAK U UMNOPTHBIX MapOK CTanei.

0CBOEHME TEXHONOTUM M3rOTOBNEHU:A BYHTOBBIX TPY6 Ha4anoce
C NPUMEHEHNA Takux Mapok craneit, kak Ct2 u crans 10. [ina
ynyuLeHus GYHKUMOHaNbHbIX CBOACTB BbiMyCKAEMOi MPOAYKUMM
COBMECTHO C YepenoBeLkuMm MeTanyprinieckum KoM6uHarom “Ce-
sepcTans” Gbina paspaboTasa cranb Mapku 10TM® ¢ nosbILeHHOM
KOPPO3MOHHOW CTOMKOCTBIO.

Cnenyet OTMETHUTH, YTO TPeBOBAHWA K NPOAYKLUMM NPeANPUATUA
cTaHoBaTcA Bonee wectkumu: obpabarbiaembie CKBaXKUHbI CTa-
HOBATCA My6)e, YBENUYUBAIOTCA IKCNYATaUMOHHBIE Harpy3ku,
YCUAMBAETCA KOHKYPEHUMA C 3apyBeKHbIMU U3rOTOBUTENAMM Y6,
pactyT TpeboBaHNA 3aKa34MKOB.

[Inf VCMEWHOro NPOM3BOACTBA ANUHHOMEPHBIX TPYO B ByHTaX
HeOﬁ_XDJlHMO NOBLILWATL MEXaHWYECKWE XapaKTePUCTUKIA NPUMEHA-
eMbix cTanei, obecneunsas crabunbHOCTb CBOMCTB NO BCE fIMHE
py6. C 3T0M Lenblio NpeanpuUaTAe NPOBOANT NMOUCK HOBbIX MApOK
cTaneit, Hanbonee NONHO OTBEYAKOULMX COBPEMEHHbIM TPeBoBaHM-
AM, NPEbABNAEMBIM K BLINYCKAEMON HaMU MPOAYKLMHK.

B 2004 rogy BHenpeHa HOBas MapKa UMNOPTHOW CTanu, co-
OTBETCTBYIOWAA eBponenckum craHaapram EN 10149-2:1995,
EN 10051:1997. C 3aBo0oM-M3roTOBATENEM CTanu 3aKNOHEHO
TEXHUYECKOE COMalleHue, rapaHTUpylollee BLICOKOE 3HaYeHue
OTHOCUTENBHOTO YANMHEHMA WTPMNCA, HeoOXoAuMOro ans obec-
neyeHns NNaCTUYHOCTH ANUHHOMEPHBIX TpY6. Bcero narotosnero
10 6yHTOB TPYD M3 MMNOPTHOWN cTanu. Vimeetcs XOPOLWMWit OT3bIB
IKCNNYaTUPYIOLLMX OpraHu3aumi.

Bepytca paboTsl Mo fanbHeiilemy paclipeHuio cnektpa npu-
MEHAEMbIX MapOK MMMNOPTHbLIX cTanei, Mcnonb3oBaHue KOTOopkIX
NACT BO3MOXHOCTb M3rOTOBNEHMA NPOAYKLMK C pasHO06pasHbi-
MU MeXaHW4ecKMMu CBOMCTBaMM. 3aKaszymkam, pabotaowmm Ha
OTHOCUTENbHO Hebonbwux rybuHax, paboTHUKKM NpeanpuATHA
pekomeHayioT npumMeHete Tpy6, obnapaowux bonblueit naac-
THYHOCTLI0. [lna pabotsl HA MyBOKMX CKBAXWUHAX NpeAnaraeTca
npuMeHeHne 6onee MECTKUX U NPOUHBIX TPY6.

B uensx fanbHeilero NoBellWeHWA KauyecTsa NpoAyKUun 3a-
NNaHMPOBAHO BHEAPEHUE ellie OAHO MapKU UMNOPTHON CTany,
NPOU3BOACTBO TPYD M3 KOTOPOK HameyeHo Ha oKTAGPL 2006
rona. Mo AaHHbIM NOCAEAHEro eXeroaHoro onpoca notpebutened,
CpefiHee KONWYECTBO CMyCKO-NOALeMOB AN TMHHOMEPHBIX Tpyb
4ensbMHCKOro NPOM3BO/ACTBA COCTaBMNO 84 onepauuu, 4To Ha 6,3%
Nyylie, yem B NpefblayLiem roay. Takum 06pa3om, MOXKHO CAENATL
BbIBOA, 0 PE3YN6TaTUBHOCTYM NPOBOANMBIX NPEANpUATUEM pabort no

Cwumanos E.J1.
YpantpyBmaiu

Urattrubmash company has
been producing coiled tubes
since 1998. Chelyabinsk-based
long length tubes are con-
sumed by many Russian and
foreign 0&G enterprises. One
of our major contractors is
Pervomaiskhimmash. During
the last 8 years the company
accumulated rich experience
in using domestic and foreign
steel brands.

At first such steel grades St2
and steel 10 were applied for
manufacturing coiled tubes. In order to improve the functional
properties of its products the company contracted a Cherepovets-
based smelter Severstal to design 10 GMP steel with high stainless
properties.

Tt should be noted that requirement to the enterprise’s products
are getting tougher: the wells are now deeper, operational loads
increase, competition of foreign tube produces enhances, custom-
ers’ requests become more sophisticated.

Successful production of long length coiled tubes demands
constant advance in steel characteristics, which should be stable
all along the length of the tubes. That is why we are in a perma-
nent search of new steel grades fully corresponding to modern
requirements to our products.

A new grade of imported steel corresponding to the European
standards EN 10149-2:1995, EN 10051:1997B was introduced in
2004. The imported steel was used for production of 10 tube coils
having good references from the companies that ordered them.

The assortment of the applied steel grades is being expanded in
order to obtain various mechanical properties. For shallow depth
contractors we offer tubes with high ductility. Tough and sound
tubes are meant for operations in deep wells.

According to the last consumers’ annual poll the average number
of round trips of our long length tubes was 84, which is 6.3 % more
than the previous year. Thus we can conclude that the company’s
efforts to improve the operational properties of the tubes prove
efficient. Uraltrubmash also expands its production line. One of
the most promising aspects of the company’s work is production
of long length tubes for pipelines.

CT technology of pipeline construction has a range of advan-
tages as compared to traditional technologies. The tubes of several
km long are welded and coiled up at the factory and then undergo
numerous tests guaranteeing necessary quality.

As far as we know traditional pipelining in Northern Russia
requires rewelding 30-40% of the joints after pressure tests. CT
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YNyHLWEHWIO SKCNYaTaLMOHHbIX CBOMCTB Tpy6.

OAO “Ypantpybmaw” npoBoauT 1 paclumpeHue HoMeHKnaTyphi
BbINYCKaeMOW NpoayKumMn. OgHUM U3 NEPCHEKTUBHbIX HanpaBe-
HUi pansHenweid paboTel NPeANPUATURA ABNAETCA U3TOTOBNEHNE
CneunantHoro BuAaa ANUHHOMEPHBIX TPY6, NpUMeHAeMbIX AR
CTpouTeNbLCTBA TPYOONPOBOAOS.

TexHonorus cTpouTenbCcTBa TPYOONPOBOAOE C UCNONb30BAHNEM
KONTIOBMHIOBLIX TEXHONOTHT UMEET PsA NPEUMYLLECTB N0 CpaB-
HEHMIO C NPUMEHAEMOW TPAAMLMOHHO. [INMHHOMEPHbIE TPYOLI
LNMHOW HECKONbKO KUMOMETPOB CBApMBAIOTCA M HAMaTbIBAKTCH
Ha 6apabaH B 3aBOACKMX YCIOBUAX, NPU 3TOM TPY6Ebl MPOXOAAT
KOMNNEKC UCNBITAHWIA, rapaHTUPYIOWMX HEOBXOAMMOE KaYecTeo
rOTOBOW NPOAYKUMN.

Mo HawWwMM AAHHLIM, NPK NPOKNAaKe TPYGONPOBOAOE B CEBEPHbIX
paiioHax Poccuu TpaguuMoHHBIM CNOCOBOM, Nocne 0NpeccoBKM
Tpebyetca noeTopHas ceapka 30-40% CBapHbIX WBOB. Mpume-
HeHue KONTIOBMHTOBbIX TEXHONOTWIA NO3BONAET UCMOMb30BATH
BbICOKOKAYeCTBeHHble TPYObl 63 CBAapHbIX WBOB ANMHOW 40
5 KMNOMETPOB U JaeT BO3MOMHOCTb NPAaKTUYECKU UCKMIOUUTL
HEOBX0ANMOCTL NPOBEAEHUA CBAPOYHbIX PaboT NpU MOHTaMe
Tpy6onpoBoaos.

CropocTs yKnaaKu AMHHOMEPHBIX TPY6 B ByHTaX B 16CATKM pa3
BLILlE, YeM CKOPOCTb YKNAAKU TPaAMULMOHHOTO TpyBonposoaa 13
OTAENbHO cBapuBaeMbix Tpyb. W, HakoHeL, MoHTaX Tpy6onpoBo-
A0B C NPUMEHEHWEM KONTIOBMHIOBLIX TEXHONOTMIT CYLECTBEHHO
fellesne.

Vmeetca 3akniouenne 000 “BHUWUTA3” o yenecoobpasHocTu
NPUMEHEHUS KONTIOOMHIOBLIX TEXHONOTMI ANA NPOKNAAKM TPY-
60nposoaos. MoHTax TpY6ONPOBOROB M3 ANMHHOMEPHBIX TpYo6
NPOM3BOAMUTCA C UCMONb30BAHMEM CNIELNANU3NPOBAHHBIX YKNaf-
YWKOB MOBbLILEHHOW NPOXOAMMOCTH, NO3BOAAOWMX NPOBOANTL
paboTbl B TPYAHOAOCTYNHLIX MECTAX.

MHOroneTH!i onbIT NPOKNagKKM Takux TPY6ONPOBOAOB UMEIT
cneynanuctsl 000 “Ypenroiirasnpom”. Mepssie Tpy6onpososas!
M3 ANMHHOMEPHBIX TPYO GbinK ynoxeHs! ke B koHLe 90-X rogos
npownoro eeka. B nactoawee spema 000 “Ypenroiiraznpom”
NPOU3BOAMT MOHTAX METaHONONPOBOAOB C NpPUMEHEHUEM KON-
TIOGMHIOBbIX TEXHOMOT Il UCKNIOYUTENHO M3 TPYD NPOU3BOACTBA
OAO “Ypantpybmaw”,

lpouecc MOHTaXa METaHONONPOBOAOB 3aKNIOHAETCA B TPAHC-
NOPTUPOBKE W pa3moTKe TpyOwl ¢ 6apabaHa ¢ npumeHeHuem
KONTIOBMHIOBOTO YKNaauMKa ¢ nocieayiouleil u3onauueil TpyGsl
nepej ee yknagkoi. lepeblit oteyec-

TBEHHbI YKNAJ4UK ATMHHOMEPHbIX L

TpY6 CO3/AaH NPOEKTHBLIM UHCTUTYTOM ‘\
“lascTpoitmaimHa” Ha 6ase TpakTopa

“fiman” Kuposckoro 3asoga. Umeetcs

pa3paboTka YCTaHOBKM Ans yknagkv | s || ||

Tpy6ONpOBOAOB U3 IUHHOMEPHbIX TPYH =

rpynnsl @U 1. Iﬁo )
0AQ “Ypantpybmalw” cocrasnen npo-

technologies provide 5-km-long tubes of high quality and practi-
cally exclude any welding in pipelining.

The laying rate for long length coiled tubes is 10 times higher
than that of tradition pipe laying with separately welded tubes.
And what is important, pipelining based on CT technologies is
much cheaper.

The Russian Gas R&D Institute finds CT technologies appropriate
for pipelining. Cross-country stringers designed for work in hard-
to-reach spots are used in such type of pipelining.

The personnel of Urengoigazprom have many years of experi-
ence in applying CT technologies for pipelining. The first pipelines
from long length tubes were laid in 1990s. At the moment the
company offers CT-based methanol wiring. The only tubes it ac-
cepts are those produced by Uraltrubmash.

During methanol wiring the tube is transported and unreeled
with the help of CT levelwind. The tube is isolated before string-
ing. The first domestic stringer was created by design institute
Gas Construction Machine. The stringer is mounted on tractor
Yamal. Another pipelining development was devised for long
length tubes of FID Group.

Uraltrubmash elaborated technical specification of long length
welded coiled tunes for methanol wires. It also started the pro-
duction of tubes with out-to-out diameter of 33.5 and 38.1 mm
and WT of 3and 3.2 mm. The company has technical potential for
manufacturing tubes with out-to-out diameter of 60.3 mm and
the length of 1200 m. The company can also produce tubes with
the diameter of 44.5 and 50.8 mm if required.

Atthe moment foreign companies actively apply CT technologies
in pipelining. Pipelines made of long length tubes exist in the USA,
Canada, Australia, the UK, Africa, Spain, Holland, Norway and other
countries. The Russian 0&G industry also has big potential for
their appli- BEL ;
cation. Ural- &
trubmash is
determined |
to fill in the
niche at the
market of ;
long length P&
tubes for g
pipelines,

T T

ITTLTCCLRALI

Qa© ©F©

eKT TEXHWYECKUX YCNOBUIA Ha Tpy6bl

CBapHble ANMHHOMEPHbIE B BYHTax A8 meTaHononposoaos. Ocso-
€H BbINYCK TPYO HAPYXKHbIM AramMeTpom 33,5 1 38,1 MM C TONMHAMM
creHok 3,0 u 3,2 mm. peanpuaTue pacnonaraet TEXHUYECKON BO3-
MOXHOCTBIO A1 M3rOTOBNIEHUA TPYE HapyKHbIM AuameTpom 60,3
MM AnuHo# 4o 1200 M. B cnyyae HeobxogumocTy, byaet ocsoexo
NPOU3BOACTBO TPY6 AMaMeTpom 44,5 1 50,8 MM,

Ha cerofHAWHWIA aeHb KONTIOBUHIOBLIE TEXHONOMMM WHPOKO
NPUMEHSAIOTCA ANA NPOKNafKKM TpybonpoBoaos 3a pybemom.
Tpy6onposoas! U3 AANHHOMEDHBIX TPY6 IKCnAyaTupyioTca B CLLA,
KaHape, Asctpanuu, Benukobputanun, Adpure, Vicnanuu, lonnas-
AW, Hopserun u apyrux cTpaHax. B poccuitckoi Hedrerasono-
BblBaloLiet OTPAC/ TAKIKE NMEIOTCA BOMbILIME BOIMONHOCTH ARS
NPUMEHEHUSA ANMHHOMEPHbIX TPY6 B 3TUX Uensx. PaboTruxmn A0
“YpanTpybmai” paccyuTHIBAIOT 3aN0NHUTb 06PA30BABLIYIOCH Hiy
4enabUHCKMMM ANMHHOMEPHbIMM TPYGamMu Ans Tpy6onposoaos.

Ycranoexa ana yknapku Tpy6onpoeog u3 BAT ¢
HE3aBUCHUMbIM MPUBOAOM FMAPOCTAHLMU

.= TpaKTop Ha KORECHOM UK FYCeHUYHOM xoay
onynpuyen

Cunoeoii bnok

Bapa6an ¢ BAT (=60.3 1=3600 M)

Humexrop

MyneT ynpaenewus

. Mpucnocobnenun ana c6opku Tpy6

MexaHu3m BbIpaBHUBAHUA TPYGb

Pipeline construction vehicle with flush-joint long-length
and separate hydro station drive.

- Wheeled or caterpillar tractor

2. Semitrailer

3. Power unit

& Reel with flush-joint long-length pipe (d =60.3mm,
L = 3,600m)

5. Injector

7

N W

b

Instrumentation panel
z Pipe jack
8. Leveling mechanism
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HAYKA/SCIENCE

NMPOBJIEMbI U NEPCMNEKTUBDbI

KOJITKOBUHIOBbLIX TEXHOJ10M I
B TA300BbIBAIOLLIE OTPACJIA

Geykhman M.G.

Zozulya G.P.

Kustyshev AV

Listak M.V.

Informational-advertizing center
Russian joint-stock company Gazprom

06obueHue n aHanu3 pabot no npobnemam sKcnayarauuu
W PEMOHTA ra3oBbiX CKBAaXWH AAOT OCHOBAHMA WX KnacCh-
hULKUPOBaTh NO CNeyloWMM HaNPaBNeHNAM: COCTOAHKE
rNepcnekTUBbl PA3BWUTUA ra3oBoi OTPACAW; HAYYHbI NOAXO0A
K PEMOHTY ra3oBbiX CKBAMWH AnA COXpaHeHWs W Hapauunea-
HUA 06bEMOB ero ﬂOﬁbl‘-ll-"l B YC/IOBUAX NafeHua nnacrTosoro
[aBNEHUA; CHUKEHUE TeKyuled 0BBOAHEHHOCTU NPOAYKLMY
nyTem COBeplWeHCTBOBaHWA TEXHONOTMI Bogorason3lonaun-
OHHbIX paboT; ykpennenue npu3aboiHOi 30HbI JpeHnpo-
BAHHbLIX TEPPUTEHHBIX KONNEKTOPOB W YCTAHOBKA UEMEHTHbBIX
MOCTOB; npegynpexgerHue o6pa3soBaHna U NUKBUAALNA
TUHUCTO-NECYAHbIX, Fa30TMAPaTHLIX U napadUHOrMAPaTHbIX
npobok; paspaboTka U COBEPWEHCTBOBAHME NEPCNEKTUBHBIX
TEXHONOTMI PEMOHTA C NOMOULLIO TMBKUX TPy, B TOM yucne
KOHCTPYKUMIt 3260€B B rOPU30HTaNbHbIX Y4aCTKaX OCHOBHBbIX
1 BOKOBbBIX CTBONOB; METOAWYECKOE obecneyenue pac4yeTtos
TeXHONOTNYeCKoi 3h(heKTUBHOCTM PEMOHTHBIX paboT ¢ yye-
TOM CO3[aHHOro HaHKa faHHbIX 3KcnayataunoHHoro doHaa
ckpamuH 8 0AO «faznpom».

06beMbl KaNUTaNbHLIX PEMOHTOB ra30BblX CKBAXMH HA MECTO-
poxaeHusx JanagHoi CUBMpPKU 3HAYUTENbHBI, U UX CNOKHOCTb W
KONMYeCTBO U3 roaa e rog yeennuusaerca. OgHaKo B nocnearue
ABa roga ux obvem ctabunusuposancs, U fame HameTunach
TEHOEHUMA K yMeHbLWeHUo (puc. 1).

OcHoBHble ra3osble mecTopoxaeHus 3anagHoit Cubupu
HaXOAATCA Ha NO3fHeNR MK 3aKNIYUTENLHOR CTafAX pas-
paGOTE{H, KOTOpble XapaKTepMu3ylTca HU3KUM NAacToBbIM
nasneHuem, 6oNbWON CTeneHblo 06BOAHEHNUA NPOAYKLWN
CKBAXWH U WHTEHCUBHbIM

pa3spyueHvem npeobpa3oea- 2704
Teneil 3aWUTHOTO noTeHun- 240d
ana (M3M), MexKonoHHbIMU @
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WPLL OAQ «faanpom»

PROBLEMS AND PROSPECTS
OF COILED TUBING TECHNIQUES
IN GAS INDUSTRY

The review deals with summarizing and analyzing works on
gas well operation and repair, which revealed that these can
fall into the following categories:

the state and prospects of the gas industry development;

scientific approach to gas well repair in order to keep and
build up the gas production rate in the conditions of the for-
mation pressure drop;

reduction of current water cutting of well production by
improving water-gas-shutoff technologies;

reinforcement of the bottomhole zone of drained terrigenous
reservoirs and installation of cement bridging;

prevention of the formation and elimination of clay-sand,
gas-hydrate and paraffin-hydrate plugs;

development and improvement of advanced CT repair tech-
nologies, including the repair of bottomhole designs in hori-
zontal sections of original holes and sidetracks;

procedural support of the repair efficiency estimates based
on the database of Gazprom's operating well stock.

Gas wells in West Siberia need substantial workover, with the
number of those requiring complex capital repair increasing
every year. During the last two years, however, their amount has
stabilized showing some trends toward decreasing (See Fig.1).

The major West Siberian gas wells are at the latest or final
stage of exploitation, which is marked by a low formation pres-
sure, a greater level of water cutting of well production and a
heavy deterioration of protection potential converters, as well
as by annular gas flows. The number of wells with annular gas
flows has been growing during the past few years. The growth
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Puc.1. U3meHeHue 0614ero KONMYECTBA PEMOHTOB Ha ra30BbIX MECTOPOXAEHUAX 3anaaHoil Cubupu

Fig.1. Changes in the number of repairs at West Siberian gas wells from 2000 to 2005
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NMPOBJIEMbI U NEPCIMNEKTUBDI

KONTIOBUHIOBbLIX TEXHOJ10IM A
B TA301OGbIBAIOLLLEA OTPACIIN

Geykhman M.G.

Zozulya G.P.

Kustyshev A V.

Listak M.V.

Informational-advertizing center
Russian joint-stock company Gazprom

0606uweHue u aHanus pabot no npobaemam aKcnayaTauum
W peMOHTa rasoBbIX CKBaMMWH AT OCHOBAHMA WX KNAacCH-
hvuMpoBaTL NO CNeAyIOUMM HAaNPaBNeHWAM: COCTOAHUE U
NepCcrneKTUBLl Pa3sBUTUA ra3oBoii 0TPacnu; Hay4YHbIA NOAXOA
K PEMOHTY ra3oBbiX CKBa¥WH ANA COXPaHEHUA U HapalMuBea-
Hus 06bEMOB €ro fo6bIYM B YCNOBUAX NAfACHUA NNACTOBOIO
[aBNEHWA; CHWKEeHNe TeKkyuen 06BOAHEHHOCTH NPOAYKLUNN
nyTeM COBEPLIEHCTBOBAHMA TEXHONOMUI BOAOra3on3onaLm-
OHHbIX paboT; ykpenneHue npu3aboitHON 30HbI ApeHupo-
BaHHbIX TEPPUTEHHbIX KONNEKTOPOB U YCTAHOBKA LLEMEHTHBIX
MOCTOB; npepynpexpjeHue obpazosaHnua u nMKBUAALUA
TMUHUCTO-NEecYaHblX, ra3orMApaTHLIX U napaduHOrMAPaTHbIX
npo6ok; pa3paboTka U COBEPLIEHCTBOBAHWE NMEPCNIEKTUBHbIX
TEeXHONOTWIA peMoHTa C NoMolblo ribKux Tpyb, B TOM Yucne
KOHCTPYKLWIA 3a60€B B ropu30HTaNbHBIX Y4aCTHAX OCHOBHbIX
1 BOKOBLIX CTBONOB; METOAUYECKoe ofecneyeHne pacyeTos
TeXHOoNornyeckoi 3hHeKTMBHOCTM PEMOHTHLIX paboT ¢ yye-
TOM CO3JaHHOro HaHKa faHHbIX 3KCnAyaTauuoHHoro GoHaa
cksaxuH B OAO «faznpom».

061BeMbl KanuTabHbIX PEMOHTOB ra30BbiX CKBAX(MH Ha MECTO-
poxpaeHuax 3anagHoi CUBUPU 3HAYUTENBHBI, U UX CNOMKHOCTS U
KONMYeCTBO U3 roAa B rof yeenuyueaetca. OaHaKo B nocnegHue
ABa ropa ux obvem cTabunu3MpoBancs, U fame HameTunack
TEHAEHUMA K YMeHbleHno (puc. 1).

OcHoBHbIe ra3oBble mectopoxaeHua 3anagHoi Cubupu
HaxoAATCA Ha NO3JHel WKW 3aKNKYUTENbHOW CTaaAX pas-
paboTKK, KOTOpbIe XapaKTepPHU3YIOTCA HU3KUM NNacTOBbIM
pasneHuem, 6onbwWoit creneHblo 0BBOAHEHUS MPOAYKLUN
CKBAM¥MWUH U WHTEHCUBHbBIM
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n ycTbeporo obopypoeanus,
OTCYTCTBUE TEPMETHUYHOTO
KOHTaKTa MY LEMEHTHbIM
KaMHeM, KONOHHOW U nopo-
AOW. JKCNyaTaUmMa CKBAMKMUH
C MEXKONOHHLIMU ra30NposB-
NeHVAMMU He [ONYCKaeTCA.
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Kyctniwes A.B.
Nucraxk M.B.

WPLLOAQ «laanpom»

PROBLEMS AND PROSPECTS
OF COILED TUBING TECHNIQUES
IN GAS INDUSTRY

The review deals with summarizing and analyzing works on
gas well operation and repair, which revealed that these can
fall into the following categories:

the state and prospects of the gas industry development;

scientific approach to gas well repair in order to keep and
build up the gas production rate in the conditions of the for-
mation pressure drop;

reduction of current water cutting of well production by
improving water-gas-shutoff technologies;

reinforcement of the bottomhole zone of drained terrigenous
reservoirs and installation of cement bridging;

prevention of the formation and elimination of clay-sand,
gas-hydrate and paraffin-hydrate plugs;

development and improvement of advanced CT repair tech-
nologies, including the repair of bottomhole designs in hori-
zontal sections of original holes and sidetracks;

procedural support of the repair efficiency estimates based
on the database of Gazprom's operating well stock.

Gas wells in West Siberia need substantial workover, with the
number of those requiring complex capital repair increasing
every year. During the last two years, however, their amount has
stabilized showing some trends toward decreasing (See Fig.1).

The major West Siberian gas wells are at the latest or final
stage of exploitation, which is marked by a low formation pres-
sure, a greater level of water cutting of well production and a
heavy deterioration of protection potential converters, as well
as by annular gas flows. The number of wells with annular gas
flows has been growing during the past few years. The growth
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Puc.1. U3meHeHue obuiero KonuyecTsa PEMOHTOR Ha ra3oBbix MECTOpOXAeHUAx 3anagHoi Cubupu

Fig.1. Changes in the number of repairs at West Siberian gas wells from 2000 to 2005
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Takne CKBaMWHbI Kak 06beKTbl MOBLIWEHHONM noMapHown
ONacHOCTHU [ONMHbI BbITh OTPEMOHTUPOBAHLI. B ncknioyn-
TeNbHbIX CIy4anAx, €CNU N0 pe3ynbTaTtam NPoBEAeHHbIX CneLu-
aNbHbIX UCCNE[0BAHUI XapaKTepa MEXKONOHHLIX MEPETOKOS
BbIABNEHO, YTO NMKBUAWPOBATL UX HENbL3A U OHW He npencrae-
NA0T 60/1bLIONA ONACHOCTH, N0 Pa3PeWEeHNI0 MECTHBIX OPraHoB
PocTexHan3opa, pa3pelwaeTcs BpeMeHHo IKCNAYaTUPOBATh ITH
CHBAMXWHBI C paapaﬁoﬂ(oﬁ cneynanbHbIX KOMNEHCaUMOHHbBIX
MEpONpUATHIA.

OCHOBHBIMM BMAAMMU PEMOHTOB Ha ra30BbIX CKBAMMUHAX
ABAAIOTCA PaboThl N0 NPOMbLIBKE nMecyaHbix NpoboK, M3onsa-
LMW NPUTOKOB NNACTOBbIX BOJA, MHTEHCUM(UKALMM NPUTOKA,
TNKBUABLUWW HETEPMETUYHOCTH IKCNNYaTauWOHHBIX KONOHH,
3aMeHe YCTbeBOTO W BHYTPUCKBAKWHHOTO 06OPYAOBaHUS,
NWKBUAALUM MEMKONOHHBIX ra3onposBNeHNid, YCTaHOBKE
MPOTUBONECOYHLIX QUNLTPOB, MMYIIEHUIO CKBAXKUH W NOBUIb-
Hble paboThl.

Okono 40% peMOHTHbIX PaboT NPOU3BOAUTCA C MOMOLLbIO
COBPEMEHHbIX TeXHONOrMi rubKmx Tpy6.

AHanuaupya onbiT peMOHTHbIX paboT HeobxoauMo oTMe-
TWTb, 4TO WX YCMEWHOCTh B OTAENbHBIX CAYYaAX AOCTATOMHO
Boicoka (60-80%), ogHako yacto Tpebyertca paspaboTka
6onee a3hheKTUBHBIX TEXHONOTHIA, B YACTHOCTI NO U3ONALUN
MPUTOKA NNACTOBbIX BOA W MHTEHCMUKALMKM NPUTOKE yrie-
BOAOPOAOE. BmecTe c Tem BbicOKa BEPOATHOCTL BO3HUKHO-
BEHWA ra3onpossneHuit u Apyrnx OCNOXHEHWIA B npouecce
PEMOHTOB CHKBAMWH, ocobeHHo B IKCTPEMANbHbBIX YCNOBUAX
Kpaiitero Cesepa, KoTopble MOTYT NPUBECTU K OTKPLITOMY
hOoHTaHY U noxapy.

Pasnenexue no BUAAM KanuTanbHOro peMOHTA ra3oBblX CKBa-
HKUH U obbekTam fobbiuv 0AD «lasnpom» (3a 2004 r.):

in wells with casing pressure can be in a number of cases at-
tributed to the general aging of the well stock.

Beside the failure to pick the cement slurry behind the
strings, the most probable reasons for the emergence of annular
gas flows are leakages in the underground downhole and well-
head equipment as well as the lack of hermetic contact between
the cement stone, the string and the rock. The operation of
wells with annular gas flows is not allowed.

Being facilities of high fire hazard, such wells should be repaired.
In cases of exception, when special studies of annular cross-flows
confirm that they cannot be eliminated and that they do not
pose high hazard, local representatives of the Russian Technical
Supervision Authority may allow temporary operation of such
wells provided that special countervailing measures are taken.

The major types of repair at gas wells are the sand-washing,
formation water shutoff, stimulation, elimination of leakages
in flow strings, replacement of the wellhead and downhole
equipment, elimination of annular gas flows, installation of
sand filters, killing of wells and fishing operations.

Nearly 40 percent of repair is done using modern CT tech-
niques,

The analysis of repair operations shows that in some cases
they are very efficient (60-80 percent). Quite often, however,
there is a need in more efficient technologies, in particular,
those aimed at the formation water shutoff and the stimulation
of hydrocarbon inflow. On the other hand, the repair of wells
is likely to be accompanied by the emergence of gas flows and
other problems, especially in the severe Far North conditions,
which can lead to an open blowout and a fire.

Types of Gazprom's gas wells and production facilities work-
over (as of 2004):

OAO "T'asnpom"
Gazprom

48%

52%

M 0BblyHble BUALI KPC W PEMOHT CKBaXMH C MOMOLLbIO KONTIOBUHra

Conventional

Ceepenua o TexHonorusx KPC, BHeceHHble B 6a3y AaHHbIX
aKcnnyaraumoHHoro oxaa cksawuH 0AQ «fasnpom» Ha mec-
TopoxpeHuax 3anaaHon Cubupu:

KanuranbHbiM peMOHTBI CKBaXUH HAa MECTOPOXAEHUAX NPef-
npuaTUit cesepa TlomeHcKoi o6nacTu:

000 «YpeHroitraznpom» — 94 CKBaXMHbI
000 «fAmbyprrasgobeiya» — 105 cKBamuH
000 «HagbiMraznpom» — 148 ckBamuH

000 «Hosbpbckrazgobuiuay — 689 ckBammH

Coiled tubing workover

The following well workover techniques are registered
in the database of Gazprom's operating West Siberian well
stock:

Data on well workover at fields in the north of Tyumen
region:

Urengoigazprom — 94 wells

Yamburggazdobycha - 105 wells

Nadymgazprom - 148 wells

Noyabrskgazdobycha - 689 wells

IDNIIDS/YIAVH
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B 6a3y paHHbix KPC 0AO «faznpom» BHeceHo: The following data is included in Gazprom's well workover

TexHonoruit KPC 96 database:

TEXHUYECKUX HUAKOCTEN 28 Well workover technologies 96
Matepuanos u peareHToB 35 Technical liquids 28
CNeuTexHuKM 22 Materials and chemical agents 35
obopynosaHus 28 pecial equipment 22
OMMUCaHW PEMOHTOB 1036 Equipment 28

Descriptions of repair 1,036

[Inarpamma texHonoruit I'T no sugam pabor: Diagram: CT techniques - types of jobs:

5% 2% 3%

7%

13%

70%

oumncTKa 3ab0eB CKBaXXWH, NpoAyBKa CKBaXH a30TOM U KUCNOTHbIe 0BpaboTku
Cleaning of well bottom, blowing-out with nitrogen and acid treatment

g N10BUIbHBIE paBoThl KapoTax 1 nepdopauus
Fishing operations Logging and perforation
g LeMeHTupoBaHue m OypeHue g Apyrve
Cementation Drilling Other
OcHoBHble 0CBOEHHbIE B 3anagHoi Cubupu TexHonoruyeckue Major CT jobs and techniques implemented in West Siberia:

onepayuu U TeXHONOTUU C NoMolbio [T:

Ne TexHonoruyeckas onepauua (TexHonorus) Npumenexne
1 MpomeiBka 3a60A CKBaXMHLI, B TOM YACAE OT NPoNnaHTa

2. Topavas NpoMbIBKa rUAPATHO-NAPAMHOBLIX OTNOMEHUH B CKABaKMHaX, SKCrnyaTHpyembix YILIH

3 O6paboTka npu3aboiHOI 30HLI XMMUYECKMMM COCTABaAMMN

4 TNoeunsHeie D_@_Ef()'[ht_ B HKT # 3x_cnnya1'auuonuoﬁ'uonuu'ue.

5 O6cnepoeanue 3ab0a neyarbio

6.  YCTaHOBKA UEMEHTBIX MOCTOB

7 NpoeepeHue TMNC B ropu30HTaNBHBIX CKBAMMHAX Tpy6a c reodusndeckum kabenem
8.  Nepdiopayns ropusoHTanbHbIX YHACTKOB CKAaBaKMH prﬁ:'a.'t' reoduanyeckum kabenem

Bypenue 8 HKT B 3KcnnyTauMOHHO KONOHHE, B TOM Yucne B GOKOBLIX CTBONAX

Q. =

C FOPU30HTANLHBIMK YHACTHAMM CRRUNGRErEM (o456 13

Wceneposanne TeXHONOTMYECKUX NPOUECCOB B CKBAKMHE aBTOHOMHbLIMU NpuBopamu e e : :
10. i OCBORHME 3anuce no gaenexnio u Temneparype
11.  OcBoeHue CKBAMUH NEHHBIMW CUCTEMAMU C npumerexnem a30THOrO KOMNEKCA
12.  MpombiBka 3a605 foBLIBAIOWNX CKBAXKWH HA JENDECCAN, B TOM YMCAE TOPNIOHTANbHBIX C npUMeHeHueM a3oTHOMo KoMnnexca
13.  3akayuBaHWe CENeKTUBHBIX MaTEPUanoB B AOOLIBAIOUMX CHBAKMHAX AKHKOP, supakoe crekno 1 gp.
. e e i e e C npMMEHEHHEM CreyuanbHoro
14.  Ouwmcrka HKT oT npopyKTOB KOPpO3uK e S e
d it [{T MPOA Ppo i WHCTPYMEHTA

15.  YcraHoBKa v U3BJeUeH e MOCTOBLIX NPobHoK Baker Oil Tools

&
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16.
17.
18.
19.

20.

21.

POy

28;
24.
25.
26.

No

S Rl B

-~

10.

11.

12,
13¢
14.
15.
16.
I

18.

19.

20.

21,

22.

23.
24.
25.
26.

[ugponeckoctpyitHas nepdopaumsa

Peska HKT mexaHuueckum pezakom

Mepdopauus HKT npu oTcyTcTemm canBHoro knanaxa

Ppe3eposaue NoCTOpoHHYUx npeamMeTos 8 HKT M 3KCnnyataunoHHoM KonoHue

M30naunoHHble paboThl 3aKONOHHLIX NEPETOKOB, B TOM YUC/e B GOKOBLIX CTROAAX
C FOPU30OHTANBHBIMM YYaCTKAMN

YeTaHoBsKa 1 yAaneHue necyaHblx U renesbix IKPaHos
BoccTaHog/erne UMpKynALmMm No MEXTPYGHOMY NPOCTPAHCTBY B CKBaXMHaX, 06opyaoBanHsx LLITH

Inywenue ckaxuH (B ToM Yucne aBapuitHbix, GoHTaHMpPYIOLMX)
Ouncra 33608 C NPUMEHEHUEM TUAPOKENOHOK U MATHUTHBLIX NOBMTENEI]
Pabotsl no usenevenuio MHKT

JInkBUaaUMA CKBAMMH

Job (technique)
Well bottom flushing, including proppant flushing

Hot flushing of hydrate-paraffin deposits in wells operated by
Electrical Submersible Pumping System

Bottomhole zone treatment with chemical compositions
Fishing operations in the tubing and in the flow string
Bottomhole inspection with impression block
Installation of cement bridging

Logging in horizontal wells

Perforation of bottomhole horizontal sections

Drilling in the flow string tubing, including sidetracks with horizontal sections
Examination of bottomhole processes with independent devices during well development

Well development with foam systems

Flushing of the producing wells” bottoms under drawdown, including horizontal ones
Pumping-in of selective materials in producing wells

Cleaning of tubing from corrosion

Installation and removal of bridge plugs

Hydraulic jet perforation

Cutting of tubing with a mechanical cutter

Tubing perforation with no overflow valve

Milling of foreign bodies in tubing and the flow string

Isolation of behind-the-casing flow, including in sidetracks with horizontal sections
Installation and removal of sand and helium screens

Restoration of circulation in the annular space in wells equipped with the bottom-hole pump

Killing of wells (including those in state of emergency and roarers)
Bottomhole cleaning using hydro-bailers and magnetic catchers
Coil tubing retrieval operations

Killing of wells

Mpu nomowm MHKT-5
C npumenenwem -44, 54, 75

C nomotbio BnoKupywLLER HUAKOCTH
1 NaKepos

C npumeHeHWeM cneynnaniainbs u
TpyGbl AMaMETPOM 19 MM

Application

Logging cable tube
Logging cable tube
Application of D-44, 54, 75

Recording of pressure
and temperature

Application of nitrogen complex

ACCOR, liquid glass, etc.
Application of a special tool

Baker 0il Tools

Application of tubing-through heat-
resistant jet perforator-5

Application of D-44, 54, 75

Application of blocking fluid and
packers

Application of special faceplate and
19 millimeter tube
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CootHoweHue pemoHTOB N0 BMAaM paboT Ha Meagexbem
rasoKoHgeHcatHoM mectopoxaeruu (TKM ):

21%

Average successfulness of repair works at the Medvezhye
gas-condensate field:

79%

m YCnelHble peMoHTbI g HeycneluHbie peMoHTbI

Successful repair

CpegHas yCnewHoCTL OCHOBHbLIX BUL0B PEMOHTHBIX paboT Ha
Mepgexbem TKM:

6,1%

21,2%

21,2%

M3onsiumsa nputoka nnacToBbiX BoA
Formation water shutoff

Unsuccessful repair

Types of repair works at the Medvezhye gas-condensate
field:

51,5%

PeBun3nsa 1 sameHa srnemeHToB (DOHTAHHOW apMaTypbl, KOSIOHHOM FOTOBKM
Examination and replacement of production tree and landing head parts

MpombiBKa necHaHHoi Npobku. OCBOEHWE C MOMOLLLIO KOMTIOBMHIOBOW YCTAHOBKM

Sand washing. Development using CT unit

MpombiBKa necyaHon Npobku, BOAOU3ONSLUS C MOMOLLBIO KONTIOGUHIOBOW YCTaHOBKM

Sand washing, CT water shutoff

Ananua nokasan, 4to BeIpaboTaHHOCTL 3anacos (Hanpumep,
Ha Mepsexbem MKM — 77%) 1 nageHue nnacToBoro AasneHus
(c 11,7 go 3,0 MNa 1 Gonee) npegonpeaenser nageHue aedura,
POCT 06BEMOB W CNOKHOCTM PEMOHTHBIX PAGOT, 3 HEKTUBHOCTL
KOTOPbIX TONBKO Ha CEHOMAaHCKUX CKBaMWMHAaX CHW3Mnack ¢ 95
no 81%, a otpensHo no PUP oHa He npesbiwaeT 62%. [pu 3tom
KONMYecTBo pemoHTOB cKBaxuH B Lenom no 0AQ «[fasnpom» 3a
2001 - 2004 ropet Bo3pocno 8 2,05 pa3a, 8 Tom yucne u no 3anag-
Ho-Cubupckomy razopobeiBalolLemy pervoHy — & 1,68 pasa.

B razopo6blBatoLeit 0Tpacav Ha4anoCh aKTUBHOE BHEfPEHUe
nepefoBbIX TEXHONOM Wit MUPOBOTO YPOBHA, B Pa3BUTUE U NPU-
MeHeHue KOoTopbix DOMbWON BKNAJ BHECIU BEAyWME YYeHbie
0TpacneBblx Hay4yHo-uUCCNefoBaTenbCkux u npoekTHeix HUW,
BY308 He)TerasoBoro npoduns, NpoU3BOACTBEHHLIX 00bepM-
HEHWIA, COBMECTHbIX NPEeANpPUATHIA U 3apyBexHbIX QupM.

AHanua nokasan, 4to B NPOLEcce ANUTENbHOM IKCNNyaTauum
CKBa¥{MH BCe BO3pacTaloliee OTpULATENLHOE BO3AEHCTBUE Ha

The analysis showed that the exhaustion of resources (for
example, 77 percent at the Medvezhye gas-condensate field)
and the formation pressure drop (from 11.7 to 3 MPa) cause the
production rate decline, as well as the growth in the amount
of repair works and their complexity. The repair efficiency at
the Cenomanian wells alone has fallen from 95 to 81 percent,
while the efficiency of remedial cementing is not higher than
62 percent. The number of repairs of Gazprom's wells grew 2.05
times from 2001 to 2004. In the West-Siberian gas producing
region, in particular, the number of repairs rose 1.68 times.

Today, the gas producing industry witnesses an ambitious
application of advanced technologies developed by leading
scientists of research and design institutes, oil-and-gas higher
education institutions, production associations, joint ventures
and foreign companies.

The analysis revealed that in the process of long-term opera-
tion, formation water has an increasingly detrimental effect
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NPOAYKTUBHBIE KONNEKTOPbI OKa3blBAET NNACTOBAA BOAA. ITO NOA-
TBEPKAAET ONbIT pa3paboTku 3anexeit Yperroiickoro, Ambyprexoro
1 Mepsexsero NKM, rge 8 nepuop napawoweit go6eium BOIHUKNK
W NPOrpeccupyioT OTPULATENLHO BNUAIOLLME HA UNLTPALUOHHO-
emKocTHble cBoicTBa (PEC) npogyKTUBHBIX NNACTOB NpoLECChI.

K xapaktepHbiM npuuuHam yeenuuenns Gesgeircteyiouero
(hoHAA CKBAXMH DTHOCATCA: B CEHOMAHCKWUX CKBAXKMHAX — HU3KMIA
Le6uUT, NPUTOK NNACTOBbLIX BOA W HEerepMeTMYHOCTb 3KCNyarayu-
OHHBIX KONOHH; B HE(TAHBIX — HU3KNIA LEGUT UNK OTCYTCTBUE NPU-
TOKa. Mpy 3TOM yMeHbILIEHWE KONMHECTBA U CAOMKHOCTH PEMOHTOB
AONKHO NNAaHWPOBATLCA C YY4ETOM HAKOMNEHHbIX OCNOMHEHWI B
npoliecce BCEro NEpUOAA «KWU3HU» CKBAKMHLI: OT BypeHus — Ao
KanuTajbHOro peMoHTa ee B MpOoLecce aKcnayataLum.

Ecnu cnepctBuem BO3LENCTBUA OCNOMHEHUI B npouecce 6y-
PeHus B OCHOBHOM ABAAIOTCA HM3KAA NPOAYKTUBHOCTL 0BbLeKTa
3KCnayaraumm U HerepMeTU4YHoCTb JIKCNNYaTalMOHHbLIX KONOHH,
T0 B npoyecce fobblYK rasa NajeHue NNacToBoro AaBNeHUA U
MOCTyNNeHUe NNacToBbiX U KOHAEHCALMOHHBIX BOA NPUBOANUT
K M3MEHEHUMIO CTPYKTYPbl NOPOBOrO MPOCTPAHCTBA KOMN@KTOPA,
yxypwetuio ero ®EC u uHTeHCUPUKALMM NpoLecca paspyLieHus
CKeneta nopogsl.

Pa3pyu.|EHue CONpoOBOXA3ETCA WHTEHCUBHbLIM BLIHOCOM Mexa-
Huueckux npumeceir (B 57% toHpa cKkBamuH YpeHrolickoro u
27°% Ha fimbyprckom TKM). Beicokuii Temn nogvema (8o 4-6 M B
rod) rasosopaHoro koHtakta (IBK), akTueHoe paspyuieHue no-
POA B NpU3aboiiHOI 30HE U BO3MOXHOCTb rMAPaTo06bpa3oBaHus
CnocobeTBYIOT HOPMUPOBAHHUIO B CKBAXKMHAX Pa3NUyHOMO poaa
npo6oK, YTo B UTOre ABNAETCA OCHOBHOW NPUYMHOM CHUKEHUS
06beM0oB 06bI4N ra3a 1 ra3oBoro KOHAEHCaTa.

Takum obpasom, 06beKTUBHO Heobxoaumoi cTana paspaboTka
KnaccuuKaluuu 0CAOKHEHWA B CUCTEME KCKBAXMHA-NNACTY,
U3y4eHUe Kak NpUYMH, UX BbI3bIBAIOWMX, TaK 1 cnocoboe npe-
AyNpexaeHus U iuKeupalymu Hapywennii ®EC (dunsrpaumonHo-
EMKOCTHbIX CBOMCTB) MnacTa Ha BCex CTaauAXx CylecTBOBAHUA
AO6bIBAIOWNX rA30BbIX CKBAXKMH. 3TO NO3BOAMN0 YTOYHUTL NOAXOA
K BLIGOPY CTpaTeruu NNaHOBOrO CBOEBPEMEHHOT0 PEMOHTA ra30BbIX
CKBAXWH, KOTOPbIA ONKEH OCYWECTBNATLCA HE «(parMeHTapHo»,
a Nno cxeme: ABNEHWE — OCHOBHLIE K conyTcTByOWKMe NPUYKUHBl —
npupoaa ABNEHUA — npodunakTuka — bopsba ¢ npoucwegwmrm
ABNEHWEM.

Ananus u obobueHue onbiTa, NEPCNeKTUB U 0COBEHHOCTEN
npuUMeHeHUA TexHonorui [T (konTiobuHra) Npu akcnayatauuw,
PemMoHTe 1 BypeHMM CKBaXKMH, NOKA3bIBAET, YTO B HACTOALLEE BPEMS
B MUpE 3KCnNyaTupyerca HemHorum 6onee 1000 ycraHoeok 1. B
HawWel cTpaHe ux KONMYeCTBO Npubnusmunocs Kk 100, B TOM yucne
8 3anagHoit Cnbupy — npesbicuno 70 eanuul. Mo oueHkam oTe-
YECTBEHHBIX W 3apYBEKHbIX IKCNEPTOB 0CBOEHHbIX TeXHONOrMit [T
B HedhTerasoBom fene HacyuThiBaeTcs okono 100, B To BpeMA Kak
8 Poccun Takossimi MOXHO cuuTath 26-30. U3 ux obuiero konu-
4eCTBa Ha 0YMCTKY CTBONA U 3a60€B CKBAXUH, NPOAYBKY CKBAKUH
A30TOM M KMCNOTHLIE 06paboTkKM NpuxoanTca 70%, Ha NOBUALHbIE
pabotel ~ 13%, KapoTtax u nephopaunio — 7%, Ha LeMeHTUpoBa-
Hue — 5%, Ha BypeHue — 2%, Ha apyrue Bugsl — 3%.

O6nactb npumeHenns TexHonoruit [T pacwupaeTca npexae
BCETO 33 CYeT NPEMMYILECTB, CBA3aHHbLIX C BO3MOXHOCTbI0 paboT
NOA AaBneHueM 6e3 rylieHus CKBAKMH, YTO 0COBEHHO BaXHO ANA
ra3o0006bIBAIOLMX CKBAMMH.

Takue TexHONOrUM NOBLIWAIDT IPHEKTUBHOCT PEMOHTHBIX
paboT, yBeNMYMBAIOT UX NPOUIBOAUTENLHOCTL (B 2-3 pasa), CHU-
HaloT 3aTparel Ha opuH KPC (kanuTanbHbii peMOHT cBaXuHl) (B
1,63-2,76 pasa), cokpawatot npocton 6purag (8 1,3-1,5 pasa),
YMEHbLWAIT TEXHON0TMYeCKMe M SKCNNYATALMOHHBIE PUCKM.

B HacToslee BpemMa Ha MECTOPOXAEHUAX, IKCNNYATUPYEMbIX
0AO «lasnpom», exerofiHo BbinonHsercs 6onee 1500 pasnuuHsIx
BUMI0B PEMOHTOB CKBaXMH. U3 Hux npeobnagaiot: pabots no
U30NALWK U OTPAHUYEHWIO 30H BOAONPUTOKOB; O4UCTKE 3aB0es 1
BOCCTAHOB/NEHUIO MPUEMUCTOCTU CKBAMMH; YCTAHOBKE LIEMEHTHBIX

on productive reservoirs as confirmed by the pool develop-
ment experience at the Urengoi, Yamburg and Medvezhye
gas-condensate fields. Processes that have a negative effect
on the producing formations’ permeability and porosity
emerged there in the period of declining production and
grow progressively worse.

Typical reasons of the growth in the idle wells stock at
Cenomanian wells include a low production rate, water
influx and leakages in flow strings. At oil wells these are a
low production rate or the lack of inflow. While planning
a decrease in the amount and complexity of repair one
should take into account all the complications during the
whole “life span” of the well — from drilling to its workover
during operation.

While the major consequences of drilling complications
are a poor efficiency of the facility and leakages in flow
strings, the drop in the formation pressure and the inflow
of formation and condensate water during gas production
lead to a change in the pore space of the reservoir, the de-
terloration of its permeability and porosity and a growing
destruction of the matrix.

The destruction is accompanied by an intensive carryover
of mechanical impurities (in 57 percent of the Urengoi gas-
condensate field's well stock and 27 percent of the Yamburg
field). The high rate of the gas-water contact rise (up to 4-6
m a year), an active rock disintegration in the well bottom
zone and the possibility of the formation of hydrates lead
to the emergence of various plugs in the wells, which results
in the fall of gas and gas-condensate production.

It became thus urgent to create a classification of compli-
cations in the well-rock system and to study both reasons
causing the deterioration of permeability and porosity
properties and tools to prevent and eliminate such deterio-
rations of the rock at all stages of the producing gas wells’
operation. This provided a possibility to streamline an ap-
proach to choosing a strategy of scheduled and timely gas
well repair, which should not be carried out “in bits” but
follow the “phenomenon — major and attendant reasons
— the nature of phenomenon - preventive measures - deal-
ing with the problem” scheme.

The analysis and summarizing of the experience, prospects
and peculiarities of CT techniques in the process of well opera-
tion, repair and drilling shows that there are currently slightly
more than 1,000 CT units operated in the world. In Russia
they account for nearly 100, including over 70 units in West
Siberia. According to the estimates of Russian and foreign
experts, there are about 100 CT techniques applied in the
world oil-and-gas industry. Of these, about 26-30 techniques
are used in Russia. As many as 70 percent of them account for
borehole and bottomhole cleaning, blowing-out with nitrogen
and acidizing, 13 percent account for fishing operations, 7
percent forlogging and perforation, 5 percent for cementing,
2 percent for drilling and 3 percent for other jobs.

The area of CT techniques application grows primarily
due to the advantages of working under pressure without
killing a well, which is especially important for gas produc-
ing wells.

Such techniques increase the efficiency of repair work, boost
their productivity (2-3 times), decrease costs per well workover
(1.63- 2.76 times), cut the crew’s dead time (1.3 -1.5 times)
and lower technological and operational risks.

At present, over 1,500 various types of well repair are
annually carried out at Gazprom’s fields. The main repair
works include:
insulation and limitation of water influx zones;
bottomhole cleaning and restoration of the intake capacity

of the well;
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MOCTOB; TMKBUAALMW NECYAHbIX, NECYAHO-MUHUCTBIX, TMAPATHbIX
W acansTHO-CMONo-napaduHoBLIX NPoboK; npuobuieHnio A0-
NONHWUTENBHBIX UHTEPBANOB W NNACTOB; (U3NKO-XUMUYECKOMY
W rMApogMHAMUYECKOMY BO3AEHCTBUIO Ha nnacT. [pu 3tom Ha
texHonoruu I'T B cpegHeM No oTpachu npuxoautca okono 40%
(B ra3oBbix CKBaUHax — B0 48%, ra30KOHAEHCATHbIX U HedTH-
HeIX — 80 30 %).

Mpumenenne I'T addektnero B ycnosuax AHMN[ (aHomanbHo
HW3KOTO NNAcTOBOTO [1dBNEHUA) U UHTEHCUBHOMO 06BOAHEHUA
3anexen, Korga HeobXoauMo CHUMEHUe rMApOCTaTUYECcKoro
faBneHus Ha 3ab0il U CTEeHKW CKBaMMH. [loN0MUTENbHBIE pe-
3yNbTaThl NOAYYEHbl NpU cnycke Ha [T CTpYyHHLIX HACOCOB U
3aKauMBaHMW a3oTa, KOTOPOE OCYWECTBNALTCA Yepes rubkue
Tpy6bi, CNycKaeMble NoA AaBAEHUEM BHYTPb KONOHH NUPTOBLIX
Tpy6. CoBeplieHCTBOBaHNE OYUCTKY CTBOJIOB 1 336088 CKBAXMWH
CNOMOLUWbID FTp,oc'ruraeTcn 3a CHET NPUMEHEHWA NEH W BCNEHEeH-
HbIX XUKOCTEI, B KOTOPbIe 406aBNAIOT NOBEPXHOCTHO-AKTUBHbIE
sewectea ([AB).

TexHonornu yaanexus napaguHosbix npobok u achanstHo-
CMONUCTO-CONEBbLIX OTNOKEHUM Npu npumeHeHuu [T cyulecTseHHo
NoBbLIWAT 3D (EKTUBHOCTL, 0COBEHHO NPY NPUMEHEHWUI NOUMED-
HbIX TeNei, HarpeToi Hed Ty NAK TONYONE, NEHHbIX CUCTEM, D4MCTKE
0T 0CaKOHaKonneHui npu nomowu 3aboitHoro asuratens u pac-
wnpuTens, cnyckaembix Ha [T 8 nobbie No NPoGUNI0 CKBAKMHbI.

MepcneKTUBHOM TEXHONOTWE peMoHTa ABnseTca cnyck [T B
KOMbLEBOE NPOCTPAHCTBO CKBAMMWH, 3KCNNYaTUPYEMbIX MEXaHU3U-
poBaHHbIM cNocobom. NIpu 3TOM PEMOHT CoBMeLaeTcA ¢ paboToi
CKBAMMUH.

Bozpocna 3¢deKTMBHOCTL M YCNEeWHOCTb YCTAaHOBOK LeMeHT-
HbIX ﬂp060K M MOCTOB, @ TaKXe yaaneHua MUaKoCcTn U3 ra3oBbix
CKBaMMH. AKTYanbHOCTb NOCAEAHEN TEXHONOTUN CYLWECTBEHHO
BO3pacTaeT 1A MECTOPOXMAEHWH ra3a Ha NO3AHeNH CTafium 3KC-
nayarauuu, KOraa npu peanbHoMm pexume paboThl CKBKMHbI MPU
MCMOb30BaHNN 00bIYHbIX TM(TOBLIX TPYD He yaaeTca obecnedunTs
MUHUMANbHO HEOBXOAMMYIO CKOPOCTL BOCXOAALEro noToKa (He
MeHee 3 M/c), B TO BpEM#A Kak MeHblWwid guameTp [T nossonaer
NpU NPOYMX PaBHbIX YCIOBUAX 0bBecneynTb yCnoBue BbIHOCA U3
CKBAMMHBLI CKONUBWUIACA HA 3360 MUAKOCTK (KOHAeHCaTa, He-
11, BOABI).

MepcnexTuBHa TexHonorua npumeHeHns T B kayecTse CUBOH-
HOW KOJIOHHBI, CNYL{EHHOM B CKBAMUHY BHYTPb 06bIYHOMA TUHTOBO#M
KOJIOHHbI W 3aKPENNeHHOM Ha ycTbe. [laHHas TexHonorusA no3so-
NAET YAANATL MUAKOCTb N0 NMTOBOW KONOHHE, HE 0CTaHABNMBAA
CKBaM(MHY, U3 KOTOPOIA ras nmojaeTcA B NPOMbICIOBYIO CUCTEMY
cbopa rasa no konoxxe IT.

Pacwumpmanch BO3MOKHOCTU TEXHONOTUI MO UHTEHCUBUKALMN
obpaboTok nnacros, U3buparenbHoi obpaboTke npu3aboiiHoi
30HbI OTAe/IbHBIX UHTEPBANOB W NPONNACTKOB, 06paboTke BCre-
HEeHHOM KUCNOToM 6ONbWOro NO MOWHOCTU MHTepBana CTBONA
CKBaMMWHLI NPU NOHWKEHHOM AaBfeHnK Ha 3a6oe 1 yxyaWweHun
3KCNNYaTaUMOHHEIX CBOWCTB NAacTa, rujpopaspeiee nnacra c
npumeHennem I'T 6onbuwero guametpa (60,3 mm n Gonee).

Ynyumew TEXHONOrMW 3aKaH4MBaHMA CKBAXWH C NPUMEHEHNEM
[T, ocobeHHo Npu HEOBXOOUMOCTU NPUMEHEHUA U3MEHEHWS Ha-
npaeneHunsa TeYeHUA NOTOKA, YCTAHOBKE HAaQYyBHbIX NAKEpPoOB nnu
MOCTOBbIX Npobok B npoLecce PUP.

C npumexenmrem T OCBOGHLI TEXHONOTUM NOBUIbHLIX paboT.
b PerTUBHBI TEXHONOTUKM NPOPaboTKM U pacwupeHus CTBONa
CKBaXMHbI, CMYCKa XBOCTOBWKA U3 [T B CKBaXMWHY NpWU PeMOHTE
06CafHOI KONOHHbI, B TOM YUCAE C MOMOLULLIO NOTOKA HUAKOCTU.

[Dokasana adpdexTnBHOCTL NpUMeHeHns [T B 3KCnNyaTaunoHHbIX
CKBaMUHaX C NECKOHaKoNNeHueM, KOraa npu YCNoBuM COXpaHeHus
B CKBawuHe 3aboiHoro obopynosaHua MMeeTca BO3IMOMHOCTb
MPOBOAUTEL O4MCTKY NepdopaLMOHHEIX OTBEPCTUM, OCYLWECTBAATL
3aKpenneHue necka W ynaneHwe matepuana obpasosaswencs
3a60iiHOI «npoBKu» Yepes 06CaAHYI0 KONOHHY NO KONbUEBOMY
NPOCTPAHCTBY.

installation of cement bridging;

elimination of sand, sand-argillaceous, hydrate ahd asphal-
tene-tar-paraffine plugs;

introduction of additional intervals and rocks;

physicochemical and hydrodynamic formation stimula-
tiom.

CT techniques average 40 percent of repair works in the
oil-and-gas industry in general, making up to 48 percent
at gas wells and up to 30 percent in gas-condensate and
oil wells.

Coiled tubing is effective in the conditions of abnormal
low pressure and heavy water intrusion on the bed, when it
is necessary to lower the hydrostatic pressure on the bot-
tom and the hole wall. The lowering of jet pumps and the
pumping-in of nitrogen through coiled tubes lowered under
pressure into the flow columns produced good results. The
cleaning of boreholes and well bottoms through CT can be
made more effective by applying foams and foamed fluids
with surface-active materials.

The use of CT in the removal of paraffin plugs and asphalt-
tar-salt deposits makes the process more efficient, especially
when applying polymer gels, heated oil or toluene, foam
systems, and when removing sediments with the use of a
bottom-hole motor and hole opener lowered through coiled
tubing into wells of any hole profile.

An advanced repair technology is the CT lowering in the
hole annulus of engine-driven wells, with the repair con-
ducted simultaneously with operating the well.

The efficiency and successfulness of installing cement
plugs and cement bridging as well as of removing fluid from
gas wells has increased. The latter is especially vital for
near-depleted gas fields, with conventional tubing unable
to provide the necessary ascending flow velocity (at least 3
m/s). With other factors being equal, coiled tubing ensures
the removal of fluid accumulated on the bottomhole (con-
densate, oil, water) thanks to its smaller diameter.

Another advanced technique is the use of CT as a siphon
column which is lowered into the well inside the conven-
tional tubing and fastened on the well head. This technol-
ogy ensures the pumping-out of fluid through the well
tubing without shutting the well, the gas from which is fed
into the gas gathering system through the CT string.

Coiled tubing offers more effective techniques for the
formation treatment stimulation, selective treatment of
the bottom-hole area of separate intervals and streaks,
treatment with foamed acid of a thick interval of the
bore, with a lower bottom hole pressure and the dete-
rioration of the reservoir performance characteristics,
as well as the hydraulic fracturing of the formation
with the application of CT with a larger diameter (60.3
mm and more).

The CT well completion techniques have been improved,
especially those aimed at changing the direction of the
flow and installing inflatable packers or bridge plugs during
remedial cementing.

CT techniques have found their application in fishing
operations too. Quite effective are the techniques of the
borehole reaming and enlargement, the running of the liner
from CT into the well during the casing pipe repair, which
can be also carried out using the fluid flow.

CT have proved effective in production wells with sand-
buildup, making it possible to clean perforations, to con-
solidate sand and remove the materials of the bottomhole
“plug” through the casing string in the annular space, while
keeping the bottom equipment in the well.

Today, CT ensures the survey of wells with over 1,000 m-
long horizontal sections. Measurements can be conducted
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nnotHocT (%, Mac.): rasokoHgeHcat — (25,0-30,0), 3myneran
- (4,5-5,0), ACM - (15,0-20,0), rugpodobusmpyiowas KpemHuiiop-
raHuyeckas xuakocts NKK-11H — (2,5-3,0), MuHupanu3osaHHas
BO/id — OCTanbHoe. [apameTpsl TEXHONOMMYECKUX CBOICTB COCTaBa
M3MEHRAIOTCA B npefenax: nnotHocTs P =900-960 kr/m?; ycnoBHan
BA3KOCTb N0 BBP-1 T = 344-540 c; dunsrpatootgaya ot 0 fo 1,0
cM’/30 MUH. NpY HOpPManbHbIX ycnosuax (22 °C); cTatyeckoe Ha-
npsxeHue casura vepes 1/10 muH.: oT43/67 o 215/249 plla; pH
0110,90 1o 11,90.Ha cocras nony4eH nareHT Ha usodpetenue ([ar.
Ne2213762 PD) u paspabotaH permnamMeHT Ha ero npuMeHeHue.
Heobxoanmocts 0becneyeHns peMoHTHbIX paBoT B yCI0BMAX
HU3KMX NnacToebix AasneHuwit (ao 0,4-0,6 oT rugpocraTuyec-
Koro), paspywenus M3 1 BO3MOXKHbIX MOTNOWEHUIA ABUNECH
0CHOBOW AnA pa3paboTku (coBMecTHO ¢ coTpyaHukamu 000 HTL,
«CoBpemeHHble ra3oBble CUCTEMHbIE TEXHONOTMUY) 06neryeH-
HOW nHBepTHO! aucnepcun (OUJ]) u KomnneKcHON TexHONOr UK
ee NpUMeHeHus AN YCNOBUIA CBHOMAHCKWX 3anexeil Ambypr-
ckoro [KM. Cocras OW[ (%, mac.) cnegyiowmit: yrneBogopogHas
HMOKOCTL (MHBEPHO-3MYNbCHOHHBIN pacTeop — M3P) — (20-52)
CTeKnAHHbIe nonble Mmukpocdepsl (MC) - (2,0-30,0); NMAB - (0,5-
3,0); Boga — octansHoe. Ha cocras (B coasTopcrse) nonyueH
nateHT Ha u3obpetenue (Mar. N2 2176261 PO).
TexHonoruyeckue ceoictea paspaboraHHon OU[J npeacras-
neHbl 8 Tabn. 1. MnotHocts OW[ onpegensercsa cBoicTBaMK
MCXOAHOr0 UHBEPTHO-3MYNbCMOHHOTO pacTeopa (M3P) u 06b-

- (2.5-3.0), mineralized water makes i.tp the rest. The main pro-
cessing characteristics of the solution vary within the following
limits: density p = 900-960 kg/m?; funnel viscosity according
to the VBR-1 T device = 344-540 s; gravitational water from 0
to 1.0 cm?/30 min. under normal conditions (22 °C); gel stress
in1/10 min.: from 43/67 to 215/249 dPa; pH from 10.9to 11.9.
The solution has been patented in the Russian Federation under
No. 2213762). Process procedures has been developed.

Gazprom in cooperation with the Scientific Technical Center
for Modern Gas System Technologies has created a lightened
invert dispersion and a complex technology of its application
at Cenomanian pools of the Yamburg gas-condensate field in
order to ensure repair works in the conditions of abnormal
low pressure (up to 0.4-0.6 of the hydrostatic pressure), the
destruction of the bottomhole formation zone and possible
absorptions. The dispersion has the following composition (in
percentage, mass fraction): hydrocarbon liquid (invert-emul-
sion mud) - 20-52; glass hollow microspheres — (2.0-30.0);
surface-active agents (0.5-3.0); water makes up the rest. The
solution has been co-patented in the Russian Federation under
No. 2176261. The processing characteristics of the dispersion
are shown in Table 1. The dispersion’s density is determined
by the characteristics of the original invert-emulsion mud and
the volume content of microspheres (Table 2).

The complex technology of the killing of gas wells with

Ta6n. 1. llokasarenu Texxonornueckux ceoncr OMJI

Table 1. Processing characteristics of the lightened invert dispersion

Nokasarenu/Characteristic

O6vemHoe cogepwanue MC %o6
Volume content of microspheres, %vol

2 Baskoctk no bpykdunsay, Mac
*  Brookfield viscosity, Pa:s

noTHocT, kr/m?

Density, kg/m?

4 JInexTpocTabunbHOCTL, B
*  Voltage stability, V

5 TepmocTadunsHocts, °C
* Thermal stability, °C

6 Otpenenue YB, % o6/ cyt
*  Separation of hydrocarbons, %vol/day

8 Cocrae unerpara
*  Filtrate composition

Qunstpauma (PN-100) npu AP=5,0 MMa, cm?/y (ycTaHOBUBLMIACH pexum)
Filtration (FP-100 device) with AP=5.0 MPa, cm’/hour (steady state)

3nauenmne/Value

15-55
0.3-1.06
900-550
240-260
100

0

MeHee 1
Under 1

98% eHewHess cpega U3P
external environment of the invert-emulsion mud

Ta6n. 2. PacueTHsie 3HaveHus nnorHocru OMJ] npu pasnuuno copepranun MC
Table 2. Calculated values of the lightened invert dispersion with various content of microspheres

MnotHocTb ncxoaHoro UIP kr/m?
Density of the original invert-

emulsion mud, kg/m? 15
1,100 980
1,050 938
1,000 895
950 853
900 810

emMHbIM cogepxannem MC (Tabnuua 2).

KomnnekcHaa TeXHONOrMA MYLWEHNUS ra30BbIX CKBAXKMUH C UC-
nonb3osaHuem OWJ] BnoyaeT NpoMbiBKY ee BOAHO-CNMPTOBLIM
pactsopom [1AB, 3aKayuBaHue B OKONOCKBAMMHHYIO 30HY MULEN-
nsApHoro ymesofopoaHoro pacteopa lAB, bnokupoBaxue nnacra
CTPYKTYPUPOBAHHON BbICOKOBA3KOM Aucnepcueit (N1oTHOCTBIO He
Gonee 650 kr/M?) v 3anonHeHwe cTeona manoeasxoil OV, B kotopoi

MnotHocts OWUA (kr/m?) npu coaepanuu MC, % 06
Density of the lightened invert dispersion (kg/m?) with the content of microspheres, %vol

25 50
900 700
863 675
825 650
788 625
750 600

the use of the lightened invert dispersion includes the flush-
ing with the surface-active aqueous-alcoholic solution, the
pumping of the surface-active micellar hydrocarbon solution
in the near-bore zone, the blocking of the formation with the
structured high-viscosity dispersion (with the density not more
than 650 kg/m*) and the filling of the hole with a low-viscosity
lightened invert dispersion, in which natural gas practically
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NPUPOAHBIN ra3 NPaKTUYECKM He pacTBOpAeTCA. [1p1 3TOM, B 3aBMCH-
MOCTW OT COCTaBa NPUMEHAEMBbIX JKUAKOCTEH, BO3MOXKHA peanusayns
TEXHONOrMM B PA3NUUHbIX BAPHAHTaX, COXPAHAIOUIAX YCTORYMBOCTE
N30 B 3aBMCUMOCTH OT CTENneHu 0BBOAHEHHOCTH NNacTa.

3ekT ot npumenenus OWJ] pocTuraeTca Npex e BCero 3a cHer
BnOKMpOBaHUs obneryeHHbIM gucnepcHeim Hanonnutenem (MC)
NOPOBbIX KAHAN0B NPOAYKTUBHOTO Nnacta. Pasmep (pakumil Hanon-
HuTens coctaensaet ot 15 1o 200 MKM 1 COM3MEPUM C pasmepamu no-
pOBbIX KaHanos. 06pa3oBaHme «CBOAOBLIX» NPOBOK Ha BXOAE B 3TW
KaHanbl NPefoTBpallaeT «3arpa3HeHue» NopoBoro NpoCTPaHCTea
MNAcTa, COKPALAeT Pacxof KOMMNOHEHTOB NPY PEMOHTE W yMeHbLUAeT
BPEMS Ha OCBOEHME CKBAXKMH NOCNE PEMOHTA.

[ns 3dherTMBHOro OCyWECTBNEHUA PEMOHTOB, CBA3aHHbIX C
HypoebiMK paboTamu, pazpaboTaH (cosmecTHo C A.A. fikoBeHKo
u B.E. [lybeHKo) KOMNAeKC cneyuanbHeiX UHCTPYMEHTOB: an-
MasHblit kanubpartop c nesoctopoHHel Hasuskoi KJIC-139,7,
ruapasauyeckunit moHutop MICK-168, ruapomexaHuyeckui
pacwmpuTesb, KOTOPLIE NPOLNK NPOMBICIOBbIE UCMLITAHWA HA
ckB. Ne 138 Lllenkosckoro nogsemHoro xpanunuwa rasa (MXr).
CeefieHNA 0 KOMNNEKCe 0ny6nMKOBaHbl B OTKPBLITON Nevaru.

[ina nosbiweHus 3 dekTMBHOCTH NEPBUYHOrO W BTOPUY-
HOTO BCKPBITUA NPOAYKTUBHLIX NAAcTOB pa3pabotaH cocTas
BHICOKOMHrMBUpOBAHHOTO BypoBOro pacTeopa Ha OCHOBE
dypdypunosoro cnupra, obecneunsaiowero ruapodobdusauuio
NOBEPXHOCTU NOPOBOTO MPOCTPAHCTBA KOINEKTOPA U CHUXKAIO-
L|ero NOBEPXHOCTHOE HATAMEHWe Ha rpaHuue pasjena «Boja
- ymeBofopoaHasn dasax. Ha coctas (B coasTopcTse) nony4eH
nateHT Ha u3obpetenue (Mar. N2 2203920 PO).

[lns coBepleHCcTBOBaHMA PEMOHTHLIX paboT no KpenneHnio
obsogHsouwenca N3N ckeaxuH npoBefeHsbl UcchefoBaHWA
3aKpennAnLMx COCTaBoB U MUALTPYIOLMX MATEpPUanos, Co-
XpaHAKWNX NpUeMnemMbiMi ycnoBua HUnbTpaymum rasa vepes
WCKYCCTBEHHO CO3AaBaemyto cpefy. B pesynbrate COBMECTHBIX
¢ cotpyaHukamu 0AQ «BHUUTA3» uccneposaHmit paspaborana
pelienTypa neHonoaAMypuTaHoBoro marepuana (tabauua 3).

cannot dissolve. Depending on the composition of the liquids
applied the technology can be used in various modes that pre-
serve the stability of the bottomhole formation zone according
to the degree of the formation watering.

The application of the lightened invert dispersion is
especially effective due to the blocking of pore channels
of the producing formation with the lightened disperse
filling agent. The size of the fraction of the filling agent
varies from 15 to 200 mkm and is commensurable with the
size of pore channels. The formation of “arched” plugs at
the channel entrance prevents the “contamination” of the
pore space of the formation, decreases the expenditure of
components during repair and reduces time for the post-
repair well development.

A set of special tools for efficient drill-related repair works
has been developed in cooperation with A.A. Yakovenko and
V.E. Dubovenko. They include a diamond calibrator with a
left-sided wind KLS-139.7, hydraulic monitor MGSK-168 and a
hydromechanical spreader. They have undergone field tests at
well No.138 of the Shchelkovsky underground storage facility.
Information about the tool set has been published.

A high-inhibited drilling mud based on furfuryl alcohol has
been developed to boost the effectiveness of the primary and
secondary drilling-in of the production formation. It ensures
the hydrophobization of the surface of the collector’s pore
space and reduces the surface tension on the “water-hydro-
carbon phase” boundary. The solution has been co-patented
in the Russian Federation under No. 2203920.

An analysis of fixing agents and filter materials, which main-
tain acceptable conditions of gas filtration through an induced
medium has been carried out with the view of improving repair
works in watering bottomhole formation zones. A formula of a
foamed polyurethane material has been developed as a result
of research conducted in cooperation with the VNIIGAZ gas
research institute (see Table 3).

Ta6n. 3. Pe3ynbrar uccnefoBaHuid CBOMCTB NEHONONMYPUTAHOBOrO (puNBTPYiOLIEro MaTepuana
Table 3. Results of foamed polyurethane filtering material analysis

Cocras CopepaHue KOMNOHEHTOB, MacC. %
Composition Content of components, mass %
Nonadup Tonyune- Kapbamupy  Bopa
(N-2200) pumsoumanar (TAW)  Carbamide  Water
Polyester Toluene
(P-2200) diisocyanate
1 50 27 4 19
2 52 27 4 17
3 58 27 4 11
4 60 27 4 9
5 55 24 4 17
6 55 26 4 15
v 55 29 4 12
8 B3 31 & 10
9 55 27 3 15
10 55 27 4 14
11 55 27 5 13
12 60 27 1 12
13 55 P 4 14
14 56 26 b 12
) *
"f-e““"_f.“ 68 26 2.7 0.17
nown

*[lpyrue po6asku — octanbHoe /*Other additional agents — rest

Bpems lagnenwe, Hanpamenue onatna  IpdeKTHBHOCTE
nonuMepu- MnNA npu pedopmauum O4MCTHM
3aunm, ¥ Pressure, 40%, MMa Purification ef-
Polymerization MPa Compression strain ficiency
time, hour under the 40% defor-
mation, MPa
EcTb necok
3 0.7 4.0 Sand
4 2.1 1.0
1 15 3.0
3 0.8 *
2 0.3 6.0
Het necka
] 2.3 7.0 Na=and
& 2.7 3.0
7 0.6 4.0
4 0.5 4.0
4 2.3 4.0
EcTb necok
4 2.6 _ 12.0 & a
4 0.9 4.0.
Hert necka
5 2.4 10.0 oo s
5 2.3 2.0
3. 0.0025-
SPas Bk 0.0075 o
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HAYKA/SCIENCE

Peanusauua paspabotaHHoro dunbTpytowero marepuana
B MPOMbICNOBbIX YCNOBUAX NO3BONUAA 06ECneynTb NPon3Bo-
AWTENbHOCTb CKBaMMWHbI No rasy ao 121 m*/cyt. Ha paHHbIf
cnocob nony4eHo aBTOPCKOE CBUAETENLCTBO Ha U3oBpeTeHue
(A.c. 1608330 CCCP).

[ina coseplieHcTBOBaHUA TexHonorun kpennenus M3M raso-
BbIX CKBaX(MH pa3paboTaH (B coaBTopcTBe) Cnocob focTaeku
rpaBua B UILTPOBYIO 30HY CKBAMKUHbI B MUAKOCTU-HOCUTENE
C nocneayluumM ero 3akpenneHuem. B Kayecrse muaKocTi-
HOCUTENA peKoMeH[o0BaH BOAHbLIA PAaCTBOpP MWHEpanbHOW
conu unu 30-32% BOAHBLIA PacTBOP OKMCAEHHOrO Tannosoro
neka (OTIM). 3akpennexue rpasus OCYWeECTBASETCA 3@ CYeT
3aKauusanus GyQepHon HMUAKOCTH, AKTUBHOM MO OTHOWEHMUIO
K XWOKOCTU-HOCUTENIO, NpU 3TOM (ha30Ban NPOHULAEMOCTL NO
rasy 3akpennsemoit 1311 BoccraHaenneaetcs go 86,7% ot nep-
BOHauanbHoi. Ha cnocob nonyyeHo aBTopcKoe CBUAETENLCTBO
Ha u3obpetenue (A.c. N2 1611401 CCCP).

[lna noBbIWEHUA KAYeCTBa YCTAHOBKYU LIEMEHTHbIX MOCTOB
Mpu 3aKaH4YMBaHWM W PEMOHTE CKBaXMWH paspaboTaH cnocob,
peanusyembliit C noMoubio rugpomonutopa MICK-168. Cnocod
npeaycMaTpueaeT CNycK rMAPOMOHUTOPA B 3aNONHEHHYIO XU~
KOCTbIO CKBaXWHY [0 HWUMKHEN rpanuLbl HTepBana ycTaHoBKU
MOCTa, NPOKa4yMBaHUe TaMNOHAXKHOrO PacTBOpa C OfHOBpe-
MEHHbIM NOALEMOM K BEPXHEN rpaHuLie YCTaHOBKM LIEMEHTHOTO
MOCTa C pacyeTHO| CKOpOCTLI0,

lapomoHUTOp (hopMUPYET Hepa3pLIBHYIO CTPYIO U3 BCei nop-
LMW TAMNOHAXKHOTO PacTBOPA B HANPaBNeHUM OT OCH KONOHHBI
Tpy6 Mex/y HApYKHOM NOBEPXHOCTBIO MOHUTOPA W CTEHKAMY
CKBAMUHBL. [1pW 3TOM HepaspbiBHYIO CTPYI0 TaMMOHAXKHOTO
pacTBopa HanpasAfIoT U3 TMAPOMOHNUTOPA B CTOPOHY BEpPXHell
rpaHuLbl UHTEPBana YCTaHOBKM LIEMEHTHOr0 MOCTa OTHOCH-
TeNbHO OCK KONOHHLI Tpyb nog yrmom B, npegensl U3MEHEHNs
KOTOPOro ONPeAenaioTCA HePaBeHCTBOM:

0<B<90°, (1)
n-A-d, V,(D-d,)

d, ¥,
20| %070 _
Q D.VC]'

rae P =arscin

(2)
1

rae B BenuyuHa yria HaknoHa Ha4yanbHOro y4acTKa HepaspblBHOM
CTPYM TaMMNOHAKHOIO PACTBOPA K OCK KONOHHbI TPYG, rpag; A — Ko-
3 PULMEHT, XapaKTepU3YIOLMIA pacluMpPeHWE HEPA3PLIBHON CTPYM
TamMnoHaXHOro pacTeopa no ee Teyenuio; d, — HapyHbIi AuameTp
LieNeBoit HacCaaKu rnAPOMOHUTOPA, M; V, — Ha4anbHas CKOPOCTb
UCTeYeHUe HepaspLIBHOW CTPYM TAMAOHAMHOrO pacTeopa npu
BbIXOJe U3 WeneBoi Hacaaku, M/c; D — auameTp cTBona CKBamu-
Hbl, M; 0 — pacxon I'IpOMbIBOHHOf‘I HWOKOCTK NpW NpodaBnMBaHKUK
TaMNOHAKHOTO PacTBOpa Yepes rAPOMOHTOP, M*/C; V, — KpUTH-
YecKas CKOpPOCTb HEpaspbIBHOW CTPyM TaMMOHAMHOr0 pacTeopa
NpPY KOHTEKTe CO CTEHKOI CKBAMMHBI, M/C.

CkopocTb nofbema U3 CKBaXMHbI TMAPOMOHMTOPA Ha TPybax
onpegensioT ANa paccuutaHHoro no qopmyne (2) HaknoHa B
Ha OCHOBE Ceflylolero HepaBeHCTea:

P =< 40 V., -k d’pr’—'pw I+MVnd[a{.D_dn} |
nV,d,D ¥ B 20sin

fne V. — ckopocTb nogbema ruapoOMOHMTOPA Ha KONOHHE
Tpy6, M}C; k — K033 MUMEHT, 3aBUCALMIA OT DOPMBI WNAMOBOI
yactuubl; d, — AUameTp WNAMOBOM HaCTULbI, M; p, — MIOTHOCTb
WNaMoBbIX 4acTUL, Kr/M?, PTP — NNOTHOCTL TAMMOHAMHOIO
pacTeopa, kr/m?.

The application of the filtering rhaterial in field conditions
ensured the gas well productivity of up to 121 m?® per day.
The technique received the USSR inventor's certificate No.
1608330.

A technique of delivering gravel in the filtering zone of the
well within the carrying agent with its subsequent fixing has
been worked out in order to boost the bottomhole formation
zone reinforcement. An aqueous solution of mineral salt or a
30-32% aqueous solution of oxidized tall oil pitch have been
recommended as a carrying agent. Gravel is fixed by pumping
in a flush fluid, which is active with regard to the carrying
agent, with the relative gas permeability of the reinforced
bottomhole formation zone restored by up to 86.7 percent of
the original one. The technique received the USSR inventor's
certificate No. 1611401.

A technique enhancing the quality of cement bridging in-
stallation during the completion and repair of wells has been
developed, which is implemented with the use of hydraulic
monitor MGSK- 168. The hydraulic monitor is lowered into the
fluid-filled well until the lower boundary of the bridge unit
interval, and grouting mortar is pumped in with the simultane-
ous lifting to the upper boundary of the cement bridge unit
with the design speed.

The hydraulic monitor forms a continuous stream of the
entire grouting mortar batch from the pipe string axis between
the external surface of the hydraulic monitor and hole walls.
The continuous grouting mortar stream is directed from the
hydraulic monitor toward the upper boundary of the cement
bridge unit interval under the (3 angle with relation to the pipe
string axis. The limits of the angle variation are determined by
the following inequality:

0<B<90°, with (1)
B = arscin i d“a; VUIED ~dy) . (2)
20| L0 %0

where (3 is the value of the angle of lean of the initial sec-
tion of the continuous grouting mortar stream toward the pipe
strings axis, in degrees; A is the coefficient characterizing
the expansion of the continuous grouting mortar stream as
it flows; d, is the outside diameter of the slotted head of the
hydraulic monitor, in meters; V, is the initial velocity of the
flow of the continuous grouting mortar stream as it leaves the
slotted head, m/s; D is the borehole diameter, meters; Q is the
consumption of the circulation fluid during the squeezing of
the grouting mortar through the hydraulic monitor, m/s; v
is the critical speed of the continuous grouting mortar stream
during its contact with the hole wall, m/s.

The velocity of lifting the hydraulic monitor on tubes is
determined for [ on the basis of the following inequality:

v, =<2 |y _jlg Lo "Pm |y,
RKIdIID 2 p_s:m

V_isthe velocity of lifting the hydraulic monitor on the pipe
string, m/s; k is the coefficient depending on the form of the
sludge particle; d_is the diameter of the sludge particle; pp
is the density of the sludge particle, Pyn is the density of the
grouting mortar, kg/m®.

AV,d,(D—d,)
20sin
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Ha aaHHbIf CNOCOB YCTaHOBKM LLEMEHTHLIX MOCTOB MONYYEH (B
C0OaBTOPCTBE) NaTeHT Ha u3obpetenue (Mar. N2170334 Pd).

Ans noesiwenna sdpdextusHoctn PUP 8 BEICOKONPOHMLLE-
EMBbIX KOMIEKTOPAX CEHOMAHCKMUX OTNOXEHUIA OCHOBHbIX TKM
3anapHoit CbUpPK, B KOTOPBIX ra30npoHULAEMOCTS «MpOMbl-
ThiX» 30H cocTaenfer oT 1 go 5 mkm? u Bonee, paspaboTaH
cocTas, Bkntovatouue: NTKK-11H, soaHslit pacteop nonuBuHuK-
noeoro cnupta (MBC), ACM. CBepeHun 0 cocTase M CBOMRCTBAX
noay4aemoro W30NMpyIOWEro marepuana NpeacTasieHsl B
Tabnuue 4.

The given cement bridge installation technique has been co-
patented in the Russian Federation under No. 2170334.

Researchers have developed a special solution to enhance the
efficiency of remedial cementing in high-permeability collectors
at Cenomanian deposits of major West Siberian gas-condensate
fields, in which gas permeability of “flooded” zones accounts for
1up to 5 mkm? and more. The solution includes water repellent
organosilicon liquid 11N, aqueous solution of polyvinyl alcohol,
aluminosilicate microspheres. Table 4 shows the composition and
characteristics of the given insulating material.

Ta6n. 4. Coctas peyentyp u pesynsTarsl onpegeneHvsa epemeHu hopMUpOBaHUA

M XapakTepUCTUKN U30NUPYIOWEro MaTepuana

KauecreenHan
Cocrae pabouero pacteopa, % 06bemHoe cooTHOWeHKe Bp:;ﬁ:naﬁpaaosixua XapaKTepUCTHHA
(maccosas gons) pactsopa MBC+ACM u TKX-11H it pml;tequ obpasosasuwerocs
P 2 u3onupylouwero marepmana
(S pacrarﬁ?ﬁl:llBicH«a- Sk ACH) ¢ 1.0:0.5 24 feneobpa3nas macca
(5%:Hbid pacr?%:}([-]ff; 2,5% ACM) + 1.0:1.0 24 PesuHonogobHeIl renk
(7.5%-Hbii pac}?{;ﬁﬂ?ﬁ +2,5% ACM) + 1.0:1.0 24 Pe3urHonogo6Hsii renb
(7.5%-Hetit pacteop MBC + 5% ACM) + 1.0:1.0 24 MnoTHbIA pesuHononabHbiil
KHK-11H e rens
(10%-tbiit pacteop NBC + 5% ACM) + 1.0:1.0 24 [noTHbI# pe3uHonoao6HsIi
TKK-11H i refb

Ha cocras nony4en (8 coasTopcTee) nateHT Ha usobpetenne (Mar.Ne2211306 Pd).

Table 4. Formula composition, time of formation and characteristics of the insulating material

Process solution composition, %
(mass fraction)

5% polyvinyl alcohol solution+ 2.5%
aluminosilicate microspheres+ water
repellent organosilicon liquid 11N

5% polyvinyl alcohol solution+ 2.5%
aluminosilicate microspheres+ water
repellent organosilicon liquid 11N

7.5% polyvinyl alcohol solution+ 2.5%
aluminosilicate microspheres+ water
repellent organosilicon liquid 11N

7.5% polyvinyl alcohol solution+ 5.0%
aluminosilicate microspheres+ water
repellent organosilicon liquid 11N

10% polyvinyl alcohol solution+ 5.0%
aluminosilicate microspheres+ water
repellent organosilicon liquid 11N

1.0:0.5

1.0:1.0

1.0:1.0

1.0:1.0

1.0:1.0

polyvinyl alcohol+ aluminosili-
cate microspheres+ water repel-
lent organosilicon liquid 11N

Qualitative characteristic
of the insulating material

Time of insulating material
formation, hours

24 Jelly-like mix

24 Rubber-like gel
24 Rubber-like gel
24 Thick rubber-like gel
24 Thick rubber-like gel

The solution has been co-patented in the Russian Federation under No. 2211306.

{lns nposefieHnA BOAOU30NALMOHHBIX PaboT B NOAOrMx (cy6-
TOPU30HTANbHbIX) W TOPU3OHTANbHBIX CKBAXMHAX pa3paboTaH
cnocob (pucyHok 1), 0CHOBaHHbIA Ha npuMeHeHuu [T.

10

The following CT technique is applied for water shutoff in
flat (subhorizontal) and horizontal wells (see Fig.1).

Puc. 1. Cxema peannsaymuu cnoco6a U30NAUMKM NPUTOKA NNACTOBBIX BOA C NOMOLYLI0
ITe cy6ropu3oHTaNbHbIX U FOPM30HTANLHBIX CKBAXMHAX

Fig. 1. Fluid shutoff in subhorizontal and horizontal wells with the use of CT.
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Total from 2001 to

2000 2001 2002 2004 2004
By sl Kon-go
S Kon-so Kon-Bo creaMuH, wr. Kon-eo cuamme, wr.  Hos-so ckamuu, wr.  Kon-Bo CKBIMMH, WT. OTPEMOHTHPOBAHHBIX
CKB., CKBaMMH, WT.
wT. S >

‘mporp. nnaH  akr  nporp. nnaW hakt nporp. nnaM %

0AD “Taznpom”

PeMOHT cKaawuH 749 1068 1022 1054 1144 1019 952 1156 886 975 1171 912 958 4539 3939  87%
- Ha MECTOPOXKAEHNAX 398 668 676 706 700 596 540 703 524 s71 721 530 557 2792 2383  85%
- KANUTANBHB PEMOHT 398 668 676 706 700 596 549 703 524 571 721 530 557 2792 2383 85%
- Ha MIXT 311 370 <35 L G S ENEI Aoy a070 448 HET 403 W45 381 401 1702 1524  90%
- Ha Jpyrux obbeKTax 40 30 3 30 5 1 1 5 1 1 5 1 - 45 32 71%
8 T.4., 3anagHan Cubups 227 414 414 370 449 433 397 453 399 390 463 391 396 1779 1553 87%
000 “Ypenroiirasnpom’” 104 240 20 2717 240 257 245 240 241 240 240 240 240 960 952 99%
000 “Ambyprrazpobeiya” 41 az az 51 93 70 60 98 70 57 102 54 58 375 226 60%
000 “Hagsimrasnpon” 2% 46 46 38 55 4 40 55 39 4 55 48 47 199 169  85%
000 “Hoabpbckraagobeiva” 18 46 46 53 61 62 52 60 49 50 66 49 51 233 206 88%
000 “Ceseprasnpon” 10 10 10 13 11 10 1201 LRy dera PR Y 56 127%
CBepeHua 0 BbINOSHEHWU 0OBLEMOB KanuTansHOro PeMoHTa Data on well workover implementation at Gazprom's enter-
CKkBawUH no obbekTam pobbiuu 0AD «laznpom» 3a 2004 rop: prises in 2004:

Well workover implementation over 12 months of 2004
: Hydraulic fracturing of formation
2004 Well workover Including CT well repair
&m 2 " im _. w n.__! kﬂ‘ﬂ
PN actualnumberof  Percentageof  Actualnumberof  Percentage of
repaired wells implementation repaired wells implementation

Hydraulic fracturing  Actual number of hydraulic
schedule for 2004,  fracturing completed over

number of frac 12 months of 2004
Gazprom 530 57 105% 224 40%, 43 28
Gas wells i 28k 325 114% 155 48% 6 1
Gas-condensate wells 147 158 107% 47 30% 18 14
Oil. wells g T4 75% 22 30% 19 13
West Siberia 391 396 101% 156 39% 40 25
Gasm!}s : 23 on 109% 114 45% 6 1
Gas-condensate wells 66 77 117% 21 31% 15 11
ﬁimﬁs S 68 72% 21 31% 19 13
Other regions 139 161 116% 68 42% 3 3
Gas wells s e Bt 137% 41 55%
Gas-condensate wells 81 a1 100% 26 32% 3 3
L, Oilwels ] s 150% 1 17%
L_;_.) Urengoigazprom 240 240 100% 102 43% 27 15
5 Gaswells 106 126 9% ‘64 51% 4 0
2 Gas-condensate wells 39 46 118% 17 37% 4 2
< Oilvells s T 68 72% 21 31% 19 13
<
L
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B T.4. PEMOHT CKBaMMH C
NOMOLBIO KonTIOGMHra
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NONHAA NHOOPMALUSA

O TEXHOJNOIrnsxX,
OBOPYAOBAHWUMN
MNMPODPECCUOHAIJIAX

ans
PYKOBOAWUTENEN

OOBbIBAIOLWUNX
U CEPBUCHbIX KOMMAHUN,

HAYANBHUKOB NOAPA3AENEHUN
NO PEMOHTY U BYPEHUIO CKBAXXWUH,

CNEUMANUCTOB YNPABNEHUN KPC U NPC,

PABOTHUKOB MPOU3BOACTBEHHO-TEXHUYECKUX
U TEXHONOTNMYECKUX OTAEJNIOB
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Fidmash. |

Pumping Equipment

Offshore Coiled Tubing Equipment

¢

¢

¢ Fracturing Support Equipment
¢

¢ Blowout Preventer Equipment
[

Injectors

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

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

Coiled tubing equipment production
is certified for ISO 9001:2000 conformation




