Te3uChl OCHOBHBIX JOKJIAJA0B 13-11 MeKIyHAPOIHOM
HAYYHO-TIPAKTHIECCKOH KOH(epeHITHH <KOTTIOOHMHTOBBIE
TEXHOJIOTUH U BHYTPHUCKBAKHUHHBIE PAOOTHI»

OnmbIT IIPHMCHCHHN A OIITOBO/IOKOHHBIX CHCTCM

ACTive 1 HOBBIE PA3PAOOTKH

A. A, K. Bypaus, I1. Bpaskos (IlnromGepike») / A. Adil, K. Burdin, P. Bravkov (Schlumberger)

UHENKA NPOogyKToB ACTive OCHOBaHA HA

ncnosbzoanuu THKT ¢ onTOBOJIOKHOM

BHYTpH. CUCTEMA COCTOUT U3 3A60MHOrO
MHCTPYMEHTA, HA3€MHOT'O 3JIEKTPOHHOI'O OOOPYAOBAHUS
U UHTEPIPETALUOHHOIO IPOTIPAMMHOTIO OOECTIEUYECHUS
(TIO). TexHONIOrUs NO3BOJSAET OTCIEKUBATL BHYTPEHHEE U
HAPY>KHOE JABJICHUE, TEMIIEPATYPY, IPOBOJAUTD IPUBA3KY
IyOUHEI 10 TOKaTOpy My(dpT HKT 1 fienaTs 3amepel
pacnpegenenHo remneparypsl (DTS). OToT cepsuc
MO3BOJISIET B PEKUME PEATTBHOTO BDEMEHH OTCJICKUBATD U
U3MEHSATD XOJ, PAOOTHI, OITUMHU3HUPOBATH €€ PEZYIBTAT U
cHuKaeT konmdecTso CIIO.

ACTive OII3 (06pabOTKA IPU3A00MHOM 30HBI).
Ornrrumusupyet nnposegenue OI13. TToCTOAHHBIA KOHTPOJIb 34
PacxXoAOM XKUAKOCTHU, 3200MHBIM JABJIEHUEM U TEMIIEPATYPOH
BEAET K MAKCUMAJIBHOMY IPOHUKHOBEHUIO XUMUYECKOI'O
peareHTa B IUIACT, JIYYIIEMY OTKJIOHEHHIO U B TO JKE BPEMS K
COKPAIEHUIO 0O0'bEMA HEOOXOAMMOH KUJIKOCTH.

ACTive PUP (PEMOHTHO-U30JIAIHUOHHBIE PAOOTHI).
Bonee ToO4HOE OnpeiesIeHUE ITTyOUHBL, KOHTPOJIb 34
3a00MHBIMH [TAPAMETPAMH IPU MTOCAKE/CPBIBE ITAKEPA U IIPU
Pa3MEMEHNH JKUJKOCTH — BCE 3TO YBEJIMUUBAET YCIIEMTHOCTD
U3O0ALMOHHBIX PA0OT M CHUKAET BPEMS OIIEPAI UL

ACTive IIpoMBIBKA. /Ica€T IPOMBIBKY CKBAKHUHBI
3(pPEKTUBHON U ONITUMAJIBHOU, IPEJOTBPAIIAS ITOBPEXIECHIE
TJIACTA, CHIKA ST HeoOxoaumoe KonmndecTBo CITO, KoHedHOe
BPEMS ONIEPALINH, OOBEM KUJKOCTH U OITUMHU3NUPYA
CKOpOCTb NPOHUKHOBeHUSI THKT. AKTUBHOE OTCJICKUBAHUE
nepenaja JaBlIeHU Hd HACAJKE ITO3BOJIAET BOBPEMA
M3MEHUTD IAPAMETPHI IPOMBIBKH U IIPEJOTBPATUTD ITOTEPIO
LUPKY/IALINN.

ACTive OcBoeHwue. [IoCTOSHHBII KOHTPOJIb
3a00MHOTO IABJIEHUA B PEKUME PEATIBHOI'O BDEMEHU
YBEJIUYUBACT 3(PPEKTUBHOCTD OIIEPAIIUH, COKPAIIAsI €€
POJOJIDKUTENBHOCTD U YMEHBIIASI OObEM HEOOXOAUMOT'O
a30Ta. Pe3ys1bTaTOM pabOThI CTAHOBATCA BBICOKOTOYHBIE
TUAPOAUHAMUYECKHE XAPAKTEPUCTUKH BCKPBITON YaCTU
IUIACTA ¥ BO3MOXKHOCTD ITOJOOPATH OIITUMAJIBHBIN PEXKUM
PabOTHI CKBAXKUH.

ACTive Ilepdopuposanmue. /Ij151 TOUHOTO PA3MEIICHIUS
repgoparopa, OlpeAEICHUs NHTEPBAIA IEppOopanuu U
€CaMOT'O IPOLECCA BTOPUYHOI'O BCKPBITHA HEOOXOANUM OIMH
ciiyck 'HKT. ITOCTOSIHHBIF KOHTPOJIb 34 THJPOCTATHYECKHUM
OaJIAHCOM B CKBAKMHE UCKJIIOYAET BO3MOKHOCTD
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ACTive family of live

coiled tubing (CT) services

is based on utilization
of fiber-optic cable situated inside of CT
string. The system consists of a bottomhole
assembly (BHA), surface electronics, and
dynamic interpretation software. It delivers
internal and external pressure, temperature,
casing collar locator depth correlation, and
distributed temperature measurements
(DTS). These services enable real-time
adjustment of job parameters, optimization
of job progress and reduction of the number
of trips.

ACTive Matrix (bottomhole
treatment). Optimizes CT matrix
stimulation. Live monitoring of injection
rates, downhole pressure and temperature
allows maximum fluid penetration and
diversion while optimizing treatment volumes.

ACTive Isolation (cement squeeze).
Achieves accurate depth setting, monitors
downhole parameters during sealing element
operation and fluid placement. Improves
performance of CT zonal isolation and
reduces operational risk.

ACTive Cleanout. Enables efficient
and effective CT fill cleanout by avoiding
formation damage, reducing the number
of trips and the total operating time, and
optimizing fluid volume and penetration rate
into the fill. Active monitoring of the pressure
differential across the BHA allows real-time
optimization of cleanout parameters, which,
in its turn, prevents loss of circulation.

ACTive Lift. Improves the effectiveness
of CT nitrogen lift operation, reduces its
duration and increases fluid efficiency based
on continuous real-time monitoring of
wellbore pressure. This service also aids field
performance characterization and artificial
lift evaluation.

ACTive Perf. Achieves accurate depth
control in a single run and ensures target
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Te3uChl OCHOBHBIX JOKJIAJA0B 13-M1 MeKIyHAPOIHOM
HAYYHO-TIPAKTUIECCKOH KOH(epeHITHH <KOTTIOOHMHTOBBIE
TEXHOJIOTHH ¥ BHYTPHUCKBAKUHHBIE PAOOTHI»

HOBPEXACHU TPHU3a00NHOIM 30HbI I1acTa (I13IT). PaznuyHbie
CIIOCO6BI AKTUBALIUH IEPPOPATOPA I€/IAIOT IIPOLIECC
nepdopupoBanus ¢ ucrosub3zopanueM 'HKT HaieKHBIM U
OE30IACHBIM.

ACTive IIpoduaupoBaHue. 3aMEPbI
pacnpegenenHol Temneparypsl (DTS) npeacrasiaeHs! B
BUjie 3D-TeMIIEpPaTypHOro NPOMUIISA CTBONIA CKBAKUHBI
U1 OCYIIECTBIIAIOTCA BHE 3dBUCUMOCTU OT TOI'O, KAKOM
nponykT mnHerku ACTive ucnionbayercs. TemneparypHoe
OpOMUINPOBAHUE TO3BOIAET 32 ofuH ciiyck THKT genars
3aMepPBI 3A00MHON TEMIIEPATYPEL U B TO K€ BPEMS BUJIETh
3D-TeMnepaTypHBIH IPOQUIL BCETO CTBOIA CKBAXKUHBL

Cucrema gie1aeT BO3MOKHBIMUY KA4ECTBEHHYIO OLIEHKY
PabOTEI M YHUKAJIBHYIO BO3MOXXHOCTB BJIMATH HA KOHEYHBII
pe3yabTat. CONOCTABICHUE 3A00UHBIX JTAHHBIX C ITAHHBIMH,
MOJIYYEHHBIMH HA IOBEPXHOCTU U NETPOMPUINIECKUMHU
NapaMeTPAMU B PEXKUME PEATIBHOTO BDEMEHH, BIIMAET HA
BBIOOP OKOHYATENIBHOM TAKTUKU U IPOTPAMMBI IPOBEAEHUA
PaboTHL

ACTive PS* niau ACTive T'HIC — o6beauHMIa
B C€O€ ONITOBOJIOKOHHYIO TEJIEMETPHIO B PEKUME
PEAIBHOI'O BPEMEHMU U CYIIECTBYIOIIUE COBPEMEHHBIE
nHcTpyMeHTbl TMC. D12 nHTErpalus O3BOJIMI/IA II0JIYy4aATh
U UCIIOJIb30BATh BBICOKOKAYECTBEHHBIE JJAHHBIE BO
BPEMS PAOOTHL, AaHAIU3UPOBATH U KOPPEKTUPOBATD IIJIAH
NPOBENEHNA OOPAOOTKH B PEKUME PEATTBHOI'O BPEMEHMU,
4 TAKXKE OLIEHUBATDb PE3Y/BTAT 32 OAWH ciycK 'HKT.
IIpoBenenne NPOMBICIOBBIX UCCIEAOBAHNI BO3MOXKHO B
pEXUME PEATTBHOT'O BDEMEHH, 4 3TO MO3BOJIAET YBUIETD
XAPAKTEPUCTUKH IIACTA ¥ TEXHOJIOIMYECKUE ITAPAMETPEI
PabOThI CKBAXKUHBI TOT/[4, KOIZA 3TO OOJIBIIE BCET'O
HEOOXOAMO — BO BpeMSI pabOTHL

AKTHBHOE BHEJIpEHUE BCEH TMHENKU cemericTBa ACTive
MO3BOJIAJIO HE TOJIBKO 3HAYUTEIBHO COKPATUTD BpeEMs PaboT,
ONTUMH3UPOBATD 3ATPATHI 1O A30TY U XUMPEATEHTAM, CJIE/IATh
PaboThI 6€30MACHBIMU, HO U OIIPEJE/INUTD JAJIbHEUIINE Ty TH
PAa3BUTHS CUCTEMBI HA OrpKariee oyayimee. ©

zone coverage. Continuous monitoring
of hydrostatic balance avoids formation
damage. Verification of gun activation leads to
improved CT perforating safety and reliability.

ACTive Profiling. DTS profiling provides a
3D temperature profile of the entire wellbore.
It is performed irrespective of the fact which
product of ACTive family is currently used.
Temperature profiling provides the ability to
perform active point measurements and DTS
spatial measurements in the same run.

The system enables high-quality estimation
of job progress and provides a unique
possibility to affect the final result. Correlation
of downhole data with surface data and real-
time petrophysical data helps to choose job
strategy and operating program.

ACTive PS or ACTive production
logging. Enables combining advanced
openhole and cased hole production logging
with all ACTive services. This combination
allows obtaining and utilizing of high-quality
real-time data in order to monitor and
evaluate job progress, as well as to estimate
the results with just one run in the hole.
Performing of production tests is possible
on a real-time basis, which gives you the
information about formation characteristics
and technological parameters of well
performance when it matters most — while
the treatment is still in progress.

Dynamic implementation of ACTive family
of services allowed not only to significantly
reduce the duration of operations, optimize
costs and increase job safety, but also to
determine further short-term development
trends for the system. ©
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Abstracts of the Main Reports Made During

the 13*" International Scientific and Practical Coiled Tubing
Technologies and Well Intervention Conference

IIpumenenue komiuiekca 'HKT naa ppesepoBanus,
IIPOMBIBKH, OCBOCHHSA I'OPHU30OHTATHbHBIX

CKBAKHH C KOMIIOHOBKAMH-XBOCTOBHKAMH

IJISE MHOTOCTATHMHBIX I'PII. OnbIT pAa0OTHI HA

IIpOOCKOM MECTOPOKIACHUH

C.C. Curaukos; A.H. HuxutuH, U.B. bBaraman, H.A. MoryTos, A.H. Ceparok, B.A. IlIBariko («PocHedTH»); K.B. BypauHs, I1. BpaBkoB,

C.Bepemarus, [I. Cepuxos (dIlromGepske»)

S.S. Sitdikov, A.N. Nikitin, L.V. Bataman, N.A. Mogutov, A.N. Serdyuk, V.A. Shvayko (Rosneft); K.V. Burdin, P. Bravkov, S. Vereschagin,

D. Serikov (Schlumberger)

I COMHHCKCH I'HOKHUX HACOCHO-KOMIIPECCOPHBIX TPYO
(THKT) B Poccuu HCTOPUYECKU TPUMEHSTHACD JIUIID B
I'PAHUYEHHOM TEXHOJIOIMYECKOM Hulle. [Ipumenenue
I'HKT KOHIIEHTPUPOBATIOCh B OCHOBHOM H4 IPOMBIBKAX
BEPTUKAJIbHBIX U HAKJIOHHO-HAIIPABJIEHHBIX CKBAKHUH
nocJie ruipopaspoisa mwiacta (I'PIT) u BbI3OBE IPUTOKA U3
1acTa. CpaBHUTENBHO HEJIABHO, B CBSI3U C POCTOM O6'bEMA
CTPOUTENBCTBA TOPU3OHTAIBHBIX CKBAKUH, THOKHE TPYObI
CTaJIU IPUMEHATBCS JJ151 IPOBEACHUS PAOOT B TOPU30OHTAIBHBIX
CTBOJIAX: IIPU IIPOBEJICHUH reO(PU3UIECKUX UCCIIEJOBAHU,
nep@opanum, TOBUIBHBIX PA0OT, IPOMBIBOYHBIX PA0OT,
(Ppe3EPOBAHNH U B HEKOTOPBIX IPYIUX ONEPALIUAX. AKTUBHOE
BHEJIPEHUE KOMIIOHOBOK MHOI'OCTAJUMHOI'O 3aKAHYHBAHUA C
I'PTT Ha rOPUB3OHTANIBHBIX CKBA)KMHAX B Poccru NoTpe6boBaio
ot ceppuca 'HKT pentenus HeTpUBUAIBHOL 33/Ja4N —
(ppe3epOoBaAHN NIAPOB U MOCAJOYHBIX CEET B TOPU3OHTAIbHBIX
CTBOJIAX JUTMHO 10 1000 M ¢ U3MEHAIOMMMCA BHYTPEHHNUM
JHUAMETPOM.

Ipro6cKoe HEPTAHOE MECTOPOKIAECHHUE ABIIAETCSI OJJHUM U3
KPYHHENIIHUX B MUPE, PACIIONATAECTCA B XaHTbI-MaHCHUHCKOM
4ABTOHOMHOM OKpyre 3anagHor Cubupu. [Topsagka 80% ero
3aI14COB ABJIAIOTCA TPYAHOU3BIEKAEMBIMU 110 IIPUYNHE HU3KOI
MNPOHULIAEMOCTU. Hauaio pazpaboTKU MECTOPOXKAECHUA CTATIO
BO3MOJKHBIM TOJIBKO C ITIpuMeHeHueM 100% I'PIT Ha BBOAUMBIX
CKBAKUHAX. BHegpenune muorocragunnoro I'PIT (MIPIT) na
ITpHO6CKOM MECTOPOXKACHUH CTAJIO IOTUYHBIM PENIEHUEM ITOCJIE
HECKOJIBKUX JIET OITUMH3AINU TPAAUITHUOHHBIX METOAOB I'PIT.

IlepBas CKBAXXMHA, CEMUCTAIUNHAA KOMIIOHOBKA-XBOCTOBHK
C TU/APABJINYECKH-AKTUBUPYEMBIMHU ITAKEPAMU JIJI1 OTKPBITOT'O
CTBOJIA U CEMBIO TOPTaMu Jiuist [PIT 6b11a yCIIEITHO CITYIIEHA
U PACIIAKEPOBAHA B OTKPBITOM I'OPHU30HTAJIBHOM CTBOJIE.
ITocnenosarenbHO IPOBeaeHbI 7 craanii I'PIT. Kaxgas
MOCIEAYIONMAA CTAANA OTCEKAIACDH OT NPEJBIAYIIEN ITyTEM
cbpoca nzonupyroero mapa. I'locne nposegenns MI'PTT

4

“Issue 2 will be published in the Coiled Tubing Times Journal Ne 1 (043) for 2013.

istorically, coiled tubing (CT) services
H were positioned as highly tailored

services in Russian Federation.
Main operations for CT application were
post-frac cleanouts (CO) and kick-off (KO)
of vertical and slightly deviated wells. Lately,
with increasing of horizontal wells quantity,
CT application scope became wider: logging,
perforating, fishing jobs, CO, milling and
other operations. With increasing interest to
multi-stage hydraulic fracturing technology,
Coiled Tubing application has to grow to
meet client demands. In wells with 1000 m
horizontal sections milling of different size
balls and seats became the most challenging
and efficient technical solution.

Located in Khanty-Mansiysk District
of Western Siberia, Priobskoe field is one
of the world’s largest oilfields. Due to low
permeability almost 80% of reserves are
hardly recoverable. Qilfield development
plan include post-drill fracturing of all new
completed wells. In order to maximize
hydrocarbon recovery field-proven
technology enabling multi-stage hydraulic
fracturing of uncemented completion in one
pumping treatment became a consistent
decision for well treatment.

For the first job the following workflow
was applied: multi-stage hydraulic fracturing
completion was installed and 7 zones were
fractured. Technology implies that during
pumping balls are dropped from the surface
to open the ports. After treatment the most
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Te3nuChl OCHOBHBIX JJOKJJIAJA0B 13-11 MEeKIyHAPOTHOM
HAYYHO-TIPAKTUIECCKOH KOH(epeHITNH <KOTTIOOHMHTOBBIE
TEXHOJIOTHH U BHYTPHCKBAKHHHBIE PA0OOTHI»

NOTPEO6OBATIOCH U3BJIEYD IAPHI U3 TOPU3OHTAIBHOTO
CTBOJIA X1 OCBOUTB CKBAXKUHY. /1715 INTAHUPOBAHUS PA6OTHI

¢ THKT KpUTHUYECKUMU TAPAMETPAMH SBJISAIOTCS BEIOOD
TPyO6bl U KOMIOHOBKM HI3a KOOHHBI (KHK). TIpex e Bcero,
HOTPEOOBAICS (PPES, CTIOCOOHBIN PAOOTATDH IO METAILITY

U [IPU 3TOM O01aJAIONINH JJOCTATOYHOM JIUTMHOMU J1J151
OPENOTBPANIEHMA NONATAHUN B «<KapMaHbI»> NOPTOB ['PIT
KOMITOHOBKH-XBOCTOBHKA.

Ha ceroguasmHuH feHb Ha [IpUOO6CKOM MECTOPOXKICHUN
3aKOHYEHBI 4 TOPU30OHTAJIBHBIC CKBAXKUHBI [10 TEXHOJIOTUU
MI'PII B KOMOOHOBKAX-XBOCTOBUKAX. TEKYIINH 1COUT
TOPHU30HTAJIBHBIX CKBAXKUH ITO3BOJISIET TOBOPUTH O
BBICOKOI 3(P(PEKTUBHOCTHU JIAHHOT'O BHU/1A 3aKAHYUBAHUSA 1O
CPAaBHEHUIO C BEPTUKAIBHBIMH CKBAXKUHAMH, 3aKOHYEHHBIMU
O TPAJUITMOHHOM TeXHOMOTrUH ['PI1. JTaHHBIN TOKIAL
ONUCHIBAET POLIECC NOAOOPA CKBAKMH-KAHUJATOB,
ONPEAEICHUE ONTUMAJIBHOI'O TEXHOJIOTUYECKOT'O PENICHUS,
BBIOOP OOOPYNOBAHUSA U INTAHUPOBaHKE paboTel THKT.
JOoKn1a]1 COIEPKUT OMMUCAHUE U PE3YIIBTATHI IPOBEICHUS
PaboT Ha 4 CKBAKMHAX, 4 TAK)KE UX CPABHCHUE C IPYTUMH
AJIBTEPHATUBHBIMH METOLAMU MHOTOCTaAUuUHOrO I'PIT.

efficient technical solution allowing removal
of balls is to mill them using CT. Following
milling operations, the well was cleaned out
and kicked off with nitrogen. In designing

a Coiled Tubing job the critical part is BHA
and string selection. Selected mill should

be strong enough for milling iron and

long enough to prevent side tracking in

Frac Ports.

To date 4 wells have been completed with
the technology described above. Current
production rates show high efficiency of
multi-stage hydraulic fracturing technology
over traditional well completions. This article
describes technical and operational details
of the project, candidate selection process,
job planning and determines a way to find an
optimum technique to meet client demands.
Analysis of 4 wells completed with multi-stage
fracturing liner is shown in comparison with
standard completion.

Crmoco6 OYHUCTKH BHYTPEHHEH MMOBEPXHOCTH
pe3epByapa C MOMOIIBIO KOJITIOOMHIOBOM YCTAHOBKH

10.A. Banakupos (OO0 JOr-Hedreras») / Yu.A. Balakirov (OOO Yug-Neftegaz)

E€XHUYECKUMU YCIIOBUSMU SKCILIYATAIUHU
PE3EPBYAPOB IO UCTEYEHNH OIIPE/IEIEHHOT'O IIEPUOAA
BPEMEHHU NPEyCMATPUBAETCS UX IEPUOANUECKASA

OUYMCTKA.

M3BECTHBIE CIOCOOBI OUUCTKH PE3EPBYAPOB MO
CTOUMOCTH MPEBBIMAIOT BO3MOXKHOCTH IPEANIPUATHI, YTO
OPUBOJUT K UCTIOIb30BAHUIO PYYHOT'O TPY/a BO BPEAHBIX
YCIOBUSAX C HEIONYCTUMOY TPOJOJIKUTEIBHOCTBIO
BPEMEHHU U IIPH PE3EPBYAPHOM JE(PULTUATE.

IIpearaeMpi CHOCOO JIUIIEH OTMEYEHHBIX
HEJIOCTATKOB. CIIOCOO NPHUMEHUM 6€3 IPOMEIJIEHUS K
UCIIOJIb30BAHUIO ITOCJIE CIIUBA KUJKOCTH U BCKPBITH S JTIOKOB
C MCHOJIB30BAHUEM NIEPEABIZKHOTO ITPOMBIIIJIEHHOTO
TPAaHCIOPTHOT'O OOOPYIOBAHUS U KOJTIOOMHTIOBOM
YCTAHOBKH, IPUMEHAEMON B PA3ITUYHBIX ITPOLIECCAX IIPU
IKCILTYyaTAIUN CKBAKHUH.

Pacnpesenenye TEXHOIOTUIECKOT'O OO0PYJOBAHUA HA
IUIOIIAJIKE BOKPYT PE3EPBYAPA MOXKET OBITH JTIOOBIM.

3aBepHIAIONIUI 3TAI PA6OTEI IPEAYCMATPUBAET

MPOMBIBKY PE3EPBYAPOB JI0 YUCTOM BOABI C TIPUMEHEHNEM

pacrBopurenei, [TAB, a Tak)Ke BOJOHATHETATEIBHOMN

CHCTEMBI KOITIOOMHTOBOHN YCTAHOBKI.
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perational specifications of oil tanks
suggest their regular cleaning at
appropriate intervals.

Known methods of steel tanks cleanout are
quite expensive, so most of the companies cannot
afford their utilization. This leads to exploitation
of hand labor under harmful conditions and lack
of oil tanks. The duration of such operations is also
inadmissible.

The suggested method is free of the above-
mentioned drawbacks. It can be applied
immediately after tank’s content is drained off and
its hatches are opened. Cleanout assembly includes
mobile industrial transport facilities and a coiled
tubing unit commonly used for well intervention
operations.

Allocation of equipment at the wellsite around the
tank can be random.

Tail-in work includes flushing of oil tank until the
outflow water will be completely clean. The flushing
requires utilization of solvents, surfactants and CT
unit water injection system.



Abstracts of the Main Reports Made During

the 13" International Scientific and Practical Coiled Tubing

Technologies and Well Intervention Conference

Cucremsl 11 ruapopaspsiBa ivrtactra EWS <MaHnrycr»

u Multistage Unlimited

MapTuH Xemckepk, Mapcea Boc, FOpuii Haropusak (OO0 «EBC») u Tum Bunemc (NCS Energy)
Martijn Heemskerk, Marcel Bos, Yuri Nagorniak (EWS LLC) and Tim Willems (NCS Energy)

JIOKJIAJIE OITHCBIBAIOTCS HA3HAYEHUE CUCTEMBI U
IPUHIUIIBI €€ IKCILTYyATAITHN.

COBpPEMEHHBII PBIHOK IPEIBABIISET BCE HOIEE
BBICOKHME TPEOOBAHMUA K €TO YYACTHUKAM, 4 OYyPEHUE CKBAKUH
TPeOYET PEMIEHUS BCE OOJIEE CIOKHBIX U OTBETCTBEHHBIX
3a/a4. [17151 o6ecriedeHns PEHTA6€IbHOCTU SKCILTyATALIUU
CKBAXUHBI CETOHSA TPEOYETCS BICOKAS TOYHOCTD B
MNPOBEACHUN BHYTPUCKBAXKUHHBIX pa60T. Komnanus «EBC»

B coTpyaHn4ecTBe ¢ NCS Energy o6ecrieqnBaeT NOCTABKY

Ha peIHOK Poccuu u ctpan CHI' HOBOI'O ITIOKOJIEHUSA CUCTEM
TUAPOPA3PBIBA ILTACTA. CUCTEMA Mangust IPeICTaBIIAET COOO0M
CITyCKA€MBII HA THOKUX TPYy6aX HHCTPYMEHT /I IPOBEJEHU A
a6pa3uBHOM TepPOPAITUU U TUIPOPA3PHIBA HECKOIBKUX
WHTEPBAJIOB 34 OIHY CITYCKO-TIO/bEMHYIO OIEPALTHIO.

Ee UCroIb30BaHUE O3BOJISIET 3HAYUTENIBHO COKPATUTD
BPEMS MPOU3BOJICTBA PA6OT OTHOCUTENBHO JIPYTHUX CUCTEM,
MNPEICTABIEHHBIX HA PBIHKE, 4 TAKXKE [IOJIYYUTD CPA3y
O OKOHYAaHUH CKBAKMHHBIX PA0OT CBOOOJHBIN CTBOI,

B KOTOPOM HE HYKHO pa36ypHUBaTh IPOOKH, APl HJIN
HUIIIETN. XBOCTOBUK MOYKHO IMOJHOCTBIO 3a1IEMEHTHPOBATD

B CTBOJIE CKBA’KMHBI, OOECIIEYUB PA30OIIEHUE HHTEPBAJIOB,

6€3 HEOOXOANMOCTU YCTAHOBKU TAKEPOB /151 HEOOCAKEHHBIX
CTBOJIOB. Bea onepaniyid, OT nep@doparnm o 3Tard FOTOBHOCTH
K IIPOU3BOJCTBY I'M/IPOPA3PbIBA IIJIACT4A, 3AHUMAET MEHEE Yaca.

I1pu COYETAHNU CUCTEMBI «MaHTYCT> C My(MOTAMH JJIA
myasrucTaauigoro I'PIT Multistage unlimited MOXXHO e1ie
3(pPEKTUBHEE COKPATUTD BPEMS IIPOUBOJICTBA PAOOT:
CKBAKMHA I'OTOBA K ciegyonien onepanuu I'PIT menee ueM 3a
5 MUHYT. My(pThI yCTAHABINBAIOTCSI BMECTE C XBOCTOBUKOM
U MOTYT OBITh 3a1I€MEHTHPOBAHBI B CTBOJIE, OOECIIEUYUB
pa3o01eHrue UHTEPBAIOB. [TOCKOJIBKY MHHCTPYMEHT CITYCKAETCSA
H4 TMOKUX TPYOaX, )KMJKOCTb T POPA3PhIBA MOXKHO IIO/1ABATH K
TOYKAM I'M/IPOPA3PEIBA, COKPAIASA PACXO/ABI HA €€ IOTPEOIEHME.
I'mbkue Tpy6bl U30IUPOBAHBI HUKE TOUKU I'PIT, 4TO NIO3BOISAET
OJIYyYaTh JAHHBIE O (DAKTUYECKOM 3200HOM JJABJICHHUH; OHU
MOT'YT TAKKE UCIIOIb30BATHCA JIJIS BLIMBIBAHUA U3 CKBAKUHBI
MNPOMITAHTA B CJIy44€ €r0 BBITAEHUSA. DTAd CUCTEMA ITO3BOJIAET
34KA34YHKAM IIOBBICUTD 3(PPEKTUBHOCTD UX PAOOTHI 34 CUET
COKpAIEHUs BPEMEHU OIIEPALUIT, OOBEMOB 34KAYHMBAEMBIX
JKMJIKOCTEN U XUMPEATEHTOB, OTMEHBI HEOOXOUMOCTH B
JIOTIOJIHUTEJIBHBIX BHYTPUCKBAKMHHBIX PA0OTAX U OTCYTCTBUA
OI'PAHUYCHUI B CKBAXKMHE, BEIYIIUX K CHU)KCHHIO €€ 1eoutd. ©

paper describes the
function and use of the
system.

With the market becoming more and more
demanding, the wells drilled becoming more
complex and challenging. Precise work-over
and well interventions are in demand to
economically produce these wells. EWS and
NCS Energy have combine forces to provide
the next generation hydraulic fracturing
system to the Russian and CIS market. The
Mongoose is a frac tool that is deployed
on CT to abrasive perforate and hydraulic
fracture multiple zones in one single run.
This will greatly reduce operational time
compared with other systems on the market
and leaves a full unrestricted wellbore ID
with no plugs, balls or nipples to be milled
out. The liner can be fully cemented in
place providing zonal isolation eliminating
the need for openhole packers. The whole
process from perforating till ready for frac
takes less than one hour.

The Mongoose system in combination
with the Multistage unlimited sleeves further
reduces operational time where the well will
be ready for the next frac treatment in less
than 5 minutes. The sleeves will be installed
with the liner and can be cemented in place
providing zonal isolation. With the coiled
tubing in the hole it is possible to circulate
the treatment fluid to the perforations
reducing in fluid costs. The coiled tubing will
act as a “dead leg” in the hole providing real-
time bottom hole pressure and is stand by to
circulate the well clean in case of a sand off.
The system is adding value for the customers
by, reducing operational time, fluid volumes
to be pumped, chemicals volumes, no
need for additional well interventions and
leaves no restrictions in the well reducing
production. ®
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BbIOOP KHMCIOTHBIX KOMIIO3HITHH IO JaHHBIM JIOM
I'C 0 BEIECTBEHHOM COCTABE ITOPOABI-KO/LVIEKTOPA

JI.A. Maranosa, 3.P. JaBiaeTos (HOILL dIpomseicioBas xumMusa»> PI'Y Hed T 1 raza umenu .M. 'yOKHuHA)
L.A.Magadova, Z.R. Davletov (REC «Oilfield chemistry», The I.M. Gubkin Russian State University of Oil and Gas)

2>KHBIM M HAUO0JIEE OTBETCTBEHHBIM 3TAIIOM

MIPOEKTUPOBAHUS TEXHOJIOTUH KUCIOTHOMH

O6PAOOTKH SABJISIETCS BBIOOP TEXHOIOTUYECKOM
JKMJJKOCTH Nporuecca. OJHAKO JIMTEPATYPHBIE TAHHBIE U
MIPOMBICJIOBBIH OIBIT CBUAECTENIBCTBYIOT O HEAOCTATOYHON
CTENEHU TPOPAOOTAHHOCTHU JAHHOT'O BOIIPOCA. 3a49aCTYIO
BBIOOP HEOOXOIMMOI'O KUCJIOTHOT'O COCTABA IPOBOJUTCS O6€3
JIOCTATOYHOI'O HAyYHO-METOOJIOITYECKOIO OOOCHOBAHHSL.
CnencTBUEM TAKOTO MOJXOAA ABJISETCSI HU3KUI YPOBEHD
YCIEMHOCTHU KUCJIOTHBIX OOPa00TOK, HE PEBBIMIAION U
JUIS KJIACCUYECKUX OOPaOOTOK C IPUMEHEHHUEM COJITHOU
U I'PA3EBOU KUCIOT 40—-50%.

Becbma a(pdEKTUBHBIM B BBIOOPE TEXHOJIOTUU KUCIOTHOH
06pPaABbOTKU U KUCJIOTHOTI'O COCTABA IIPEICTABIIAETCS
CIEYIOMINI TTOIXO/: TEXHOJIOTHA KMCJIOTHOI'O BO3IEHCTBUSA
HA MPHU3a00UHYIO 30HY IIJIACTA JOJDKHA IPUMEHATHCA HE
OT METO/IA K OOBEKTY, KAK 3TO IIPOUCXONUT B OOJIBITUHCTBE
CJIY4aEB, ITyTEM IIEPEHOCA OIBITA PAOOT IO KUCJIOTHOMY
BO3BJICUCTBUIO C OAHUX MECTOPOXKACHUN HA IPYTHE,

4 HA0OOPOT, JO/IKHA HENTOCPEACTBEHHO YYUTBIBATh T'€OJIOTO-
pusndeCcKre OCOOEHHOCTH JAHHOT'O MECTOPOXKACHUSA —
OT OO'BEKTA K METOAY.

Peanusanys Takoro NoAxoa HE MPECTABIAETC
BO3MOKHOU 6€3 IIPUMEHEHUA COBPEMEHHBIX U HA/ICKHBIX
METOZIOB KOMILJIEKCA T€O(PUBNIECKUX UCCIIEJOBAHNUIT CKBAXKUH
(THC), B 4aCTHOCTHU AJEPHO-(PUBNUIECKUX MeTOAOB ((IPM) THC.

I1oy4YEHHBIE SKCIIEPUMEHTATIBHBIE TAHHBIE CBUIETEILCTBYIOT
0O BO3MOKHOCTH IIOJTHOM 3AMEHBI I'PA3EBOUN KUCJIOTHI
HA PYTUE KUCJIOTHBIE CUCTEMBI B CJIY94€ BBICOKOT'O
COJIEPrKAHUS XJIOPUTOBOT'O LiIeMeHTa (bosiee 15%) 1 BBICOKOH
KapOOHATHOCTH (boiee 3%). Takoe penieHnue o3BOINT, C
OJIHOU CTOPOHBL, JIOOUTHCS yCTAHOBJIEHU I HEOOXOUMOMI
CTEIEHHU T’ POAUHAMMNYECKON CBA3H C OOPAOATBIBAEMBIM
KOJUIEKTOPOM H, C PYTOA CTOPOHBI, U30€KATh IIPU
06pPa6OTKAX TEPPUI'EHHBIX KOJJIEKTOPOB OCJIOKHEHUH,
BBI3BAHHBIX HEXKEJIATEIBHBIM OCaIKOOOPA30BAHUEM U
KOJIBMATAIIMEH IOP KOJIJIEKTOPA 34 CYET BBIHOCA (CyPPO3UN)
3€pPEH MUHEPAJIOB. [JaHHBIN ITOAXO/] IOBBICUT 3(P(PEKTUBHOCTD
KHUCJIOTHBIX O6PA6OTOK ITOJIMMUKTOBOI'O TEPPUI'EHHOI'O
KOJIJIEKTOPA.
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ne the most important and crucial stage

of acid treatment design is the selection of

process liquid. However, field experience
and literature data indicate that this question has
been worked up insufficiently. The selection of acid
composition is often performed without necessary
soundly based ground. One of the consequences
of this approach is low success rate of acid
treatments. The latter (for traditional treatments
with hydrochloric and mud acids) usually does not
exceed 40-50%.

A very effective approach for selection of acid
treatment technology and acid composition
includes the following: the technology of
bottomhole formation zone (BFZ) acid treatment
should be based on a specific approach that
directly takes into account all geophysical aspects
of a given oilfield. This approach necessitates
choosing of proper treatment technique with
reference to oilfield features. Unfortunately, in
the majority of cases companies use common
treatment techniques for all oilfields.

It is obvious that realization of the above-
mentioned “smart” approach requires up-to-date
and reliable well logging methods, particularly
nuclear-physical logging techniques.

Obtained experimental data show the possibility
of complete replacement of mud acid with other
compositions in the case of high concentration
of chlorite cement (more than 15%) and high
carbonate content (more than 3%) of reservoir.
Such a decision allows to create a necessary level
of connectivity with reservoir under treatment
and avoid complications during acid treatments
of terrigenous reservoirs. Such complications are
caused by unwanted sedimentation and mudding
of reservoir pores due to return (suffusion) of
mineral flakes. The presented approach will
increase the efficiency of acid treatments of
polymictic terrigenous reservoirs.
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MuorocragumnHbIt I'PII ¢ HCITIO/IB30BAHHUEM
ruaponeckocTrpyuHo nepdgopamuu Ha THKT
B OOKOBBIX 'OPHU30HTAJIBHBIX CTBOJIAX

A.A. IIorpscos, B.H. KoBaies (000 JIykoin - 3anagHasa CHOUPH»); A. Axui, M. OnapuH, K.B. Bypaus, M. Ilonios,

II. BpaBkoB, M. HoBHKOB (IIl1IOMGEpIKE»)

A.A. Potryasov, V.N. Kovalev (OOO Lukoil - Western Siberia); A. Adil, M. Oparin, K.V. Burdin, M. Popov, P. Bravkov,

M. Novikov (Schlumberger)

nepsble B Poccny npoBeieH MHOTOCTaaUITHbBIN ['PIT

B GOKOBOM I'OPHU30HTAIIBHOM CTBOJIE CKBAXKIHBI,

3aKOHYEHHOM LIEMEHTUPOBAHHBIM XBOCTOBUKOM, C
UCTIONIB30BAHUEM I'HIPONIECKOCTPYHHOTO NEPHOPHUPOBAHUS
Ha T'HKT (TeXHOIOrHs, NCMIONMB3YIOAs CIEIIUATbHBIIN
BHYTPHCKBAKUHHBII HHCTPYMEHT, O3BOJISAIONINN BBITOTHUTD
nep@Oparnio BBICOKOHATIOPHBIMU CTPYSIMHU KUJIKOCTHU C
IIECKOM, 3d4Kd4YMBAEMOI B CKBAXKUHY C IIOBEPXHOCTH I10 KOJIOHHE
I'HKT) 1 BOTOKOHHBIX (DOPCUPOBAHHBIX NIECYAHBIX IPOOOK JJI
BPEMEHHOM I'MAPOU3OIALIMU UHTEPBAIOB ['PIT. BEI6Op nocine HuxX
OBYCJIOBJIEH TEM (DAKTOM, UTO OOBIYHBIE TPOMITAHTHBIE IPOOKU
HEINPHMEHNMbI B TOPU3OHTAIBHON CKBAKHMHE. BOJIOKOHHBIA
MAaTEPHAJI ObLIT UCIIONB30BAH B KAYECTBE YKPEIIEHUS
IPONITAHTHOM [IAYKH B MOMEHT €T'0 PA3MELECHM B CKBA’KMHE KaK
HAWIYYIINH CIIOCOO CO3/IAHUSI OJHOPOAHOM N3OSN

MeCToM IPOBEAEHU S TUJIOTHOU PA6OTHI OBIIO BEIOPAHO
TeBNUHCKO-PyCCHHCKOE MECTOPOXKACHHUE. [IJIS1 pEIIEHUS
TOCTABJICHHOM 32/1a41 OBLJIO IIPEAJIOKEHO OypEHHE GOKOBOI'O
T'OPU3OHTAIIBHOI'O CTBOJIA B YK€ CYIIECTBYIOLIEH BEPTUKAIBHOI
CKBa’KHHE, KOTOPAsI PAHEE UCIIOIb30BAJIACH JJ1 U3BJICYEHU
YIVIEBOJOPOJOB B IPYI'UX NPOAYKTUBHBIX IIJIACTAX, U K
HACTOAILLIEMY MOMEHTY €€ Ja/IbHENIIAA SKCILIyaTAl U CTa1a
SKOHOMMHYECKU HEIIEJIECOOOPA3HOIM. BOKOBOI CTBOJI OBLI
NpOOGYPEH B HAIPABJIEHUH IJIACTA, HE HCYEPIIABIIETO CBOU
3aI14ChL, X1 OOCAKEH KOJIOHHOU-XBOCTOBUKOM JJUAMETPOM
102 MM € eHTpaTOPAMH, C IIOCJIEAYIOMUM LIEMEHTUPOBAHUEM
XBOCTOBMKA. /1714 IPENOTBPAIEHUA JEUCTBUA BBICOKUX
JIaBJICHUIT HA OOCA/IHYIO KOJIOHHY ObLIa CITYIIEHA KOJIOHHA
HKT puameTpom 89 MM C HAKEPOM HENTOCPEACTBEHHO IIEPE,
MO/JIBECKOY TOPU3OHTAIBHOI'O XBOCTOBHKA.

IIpruMeHEH PACHIMPUTEND OTKPBITOIO CTBOJIA,
TUIPABINYECKUI MTHCTPYMEHT, ITO3BOJIAIONIAN YBEJTUYNBATD
JUAMETP CTBOJIA CKBAKWUHBI U IIPUMEHAIONUICA B ITMPOKOM
JINANIA30HE ONEPALMH 10 OYPEHUIO. YBEIINYEHHE TUAMETPA
CTBOJIA CKBAXKUHBI TOHKAET ECD (3KBUBAJICHTHYIO INIOTHOCTD
LUPKYJIALHUA OYPOBOI'O PpACTBOPA), YTO IMOBBIIIAET KAYECTBO
MPOMBIBKH, OOJIETYAET CITYCK KOJIOHHBI ¥ YBEJIMYHUBAET TOJIIUHY
LEMEHTHOT'O KOJIBIIA.

IlepBas paboTa 6pLIA YCIIEITHO PEATTU30BAHA ITyTEM
nposegenus 3-x I'PIT ¢ HCIIONb30BAHHEM I'H/IPOIIECKOCTPYHHOMN
nep@opanmu C KCHOJIb30BAHUEM I'HIPONU3OIALIUH IIEPBBIX IBYX
UHTEPBAJIOB. B 000UX CJIy4asX U301 ObLIa JOCTUTHYTA C
nepBoro pasa. Ilocse nposegenns Tpex craaun I'PI1 BeinionHeHa
HOPMAJIM3ALIHA 32004 C TOCJIEAYIONUM OCBOEHUEM CKBAKUHBI

have performed one of the
Russia’s first multi-stage
fracturing stimulation in
horizontal section of a sidetrack well completed
with cemented liner with utilization of CT
abrasive perforating (technology employing
a special downhole tool, abrasive perforating
jet, which gives an opportunity of sand jetting
perforation by pumping sand slurry down
CT string) and fiber enhanced proppant
plugs for temporary fracture isolation since
conventional proppant plugs would not provide
reliable isolation in a horizontal well. Fibers
were implemented for better proppant grains
suspension to set the plug in the most efficient
homogeneous way.

For the pilot project Tevlinsko-Russkinskoe
oilfield was selected. As the solution it was
proposed to drill horizontal sidetracks from
existing sub-vertical wells, which were
previously producing from other layers and
currently has reached their economical
limit. The decision was made to drill those
sidetracks in direction of undrained reserves
and complete them with 4 in. cementer liners.
To protect main casing from excessive high
pressure 3-1/2 in. tubing with packer were run
and set just above a liner hanger. In order to
improve the quality of cementing, there was
used a hydraulically expandable underreamer
designed to enlarge the wellbore in a wide range
of drilling operations. It enlarges the wellbore
for improved ECD control, casing running and
cementing clearance.

First well was just recently completed and
3 stages of fracturing stimulations were performed
with Coiled Tubing abrasive perforation and fiber-
enhanced proppant plugs placed at the tail-in of
the first two fractures. In both of them reliable
isolation was achieved on the first try. After all
three stages were placed, wellbore cleanout
with Coiled Tubing was performed followed by
nitrogen kick-off. Full cycle took 11 days, which,

} as believed, can be reduced to 8—-9 days.
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a30TOM. [TOJIHBIF LTUKJI IPOBEACHHBIX OIEPALIMU COCTABUII
11 fHEN, KOTOPBIH B MIPOLIECCE HAPAOOTKH TEXHOIOT MU
IUIAHUPYETCA COKPATUTD O 8—9 AHET.

Muorocraauiiabiii I'PIT B CKBaXKHMHE C TOPU3OHTAIBHBIM
3BbC, 06CAKEHHOH 3A1IEMECHTUPOBAHHBIM XBOCTOBUKOM, C
UCTIONIb30BAHUEM I'HIPONECKOCTPYHHOM NEPHOPALTUU U
Pa306IEeHUEM HHTEPBAIOB (POPCUPOBAHHBIMU IECIAHBIMU
OPOOKAMH SIBJISIETCS YHUKAJIBHOM TEXHOJIOTHEN, TAK KAK
HAa JAHHBIA MOMEHT 3TO €IMHCTBEHHAS 3(P(PEKTUBHAS
asibTepHaTHBa HA phlHKEe MI'PIT 114 faHHBIX ye1oBund. OHA
0COO0 AKTYaAJIbHA JJ151 OOKOBBIX CTBOJIOB C MAJIBIM JIMAMETPOM
XBOCTOBUKA, ©

Multi-stage fracturing stimulation in
horizontal section of a sidetrack well
completed with cemented liner with
utilization of abrasive perforating and fiber
enhanced proppant plugs has demonstrated
its unique value as it is the only effective
solution available at the moment for these
conditions. This paper describes the decision-
making and candidate selection processes,
execution and lessons learned, production and
economical results, as well as comparison with
other alternatives. ®

NHHOBAITMOHHBIN JU3AMH 'HOKOM TPYOHI,
VAYIHIAIONIHH 3(P@PEKTHBHOCTD €€ UCITOIb30BAHH S
B HAKJIOHHO-HAIPABJICHHBIX CKBAKHHAX

Tappu MakKiaesutang (Global Tubing) / Garry McClelland (Global Tubing)

MOCJIEAHUE FObI THOKAs TPy64a CTAJI1A BCE YAIlIE

HUCTIOIb30BATBCA 11 3aKAHUYNBAHUA FTOPU30OHTAJIBHBIX

CKBA>KHMH HAa HETPAJULIMOHHBIX MECTOPOKICHUAX
YIJIEBOAOPOAOB. [IpY1 3TOM CEPBUCHBIE U JOOBIBAIOIINE
KOMITAaHUH OOHAPYKUJIN, YTO YCTAIIOCTHAS IPOYHOCTb KOJIOHHBI
THOKHMX TPYO MOKET YMEHBIIATBCH, ECJIN OblIIA BEIOPpAaHA TPyOa
HETMOAXO/AIIECH KOHCTPYKIMU. [IpaBUIbHAA KOHCTPYKIIUS
TUOKOM TPYOBI AOJIKHA BBIAECPKHUBATD BO3/IEUCTBUE BEICOKOTO
JIABJICHUS, 4 TAKXKE INIACTUYECKOU YCTAJIOCTH, KOTOPAs
HAKAIUIMBAETCSA B OIIPEJIEIEHHBIX OOIACTAX TPyObI ITOCIIE
MHOT'OYHCJIEHHBIX CITyCKO-TIOA'bEMHBIX Onlepanuii. [1pu Bcem
3TOM I'MOKas TPyOa JOKHA ObITh IIPUT'OIHA J1JI51 UCTIOIb30BAHU S
B CKBAXKUHAX C OOJIBIIMMH OTXOJAMHU OT BEPTUKAIHN. B HacToOsAIIEe
BPEMS ITPOU3BOAUTENIN F'HOKOU TPYObI U CEPBUCHBIE KOMITAHUH
UCTIONB3YIOT KOJITIOOMHT MHHOBAITMOHHON KOHCTPYKIIUH,
KOTOPAsi MO3BOJIAET MPOJIUTH CPOK €TI0 CITY>KObI M TIOBBICUTD
O€30MACHOCTD AKCILTyATALIUU IIPU PA3Pa0O0TKE HETPALUITUOHHBIX
MECTOPOXACHUN. O6 3TOM HOBUHKE U IOH/IET PEYb B TAHHOM
JOKJIAJE. ©

MeTOaHKA OLIEHKH pecypca

recent years, coiled tubing

has become the product

of choice for completing
horizontal wells in unconventional
resource plays. In these applications,
service companies and operators have
found that fatigue life performance
of the tubing can be reduced if the
proper string design is not used. The
designs must consider high pressure
applications, multiple wiper trips
contributing to accumulated plastic
fatigue in localized areas, and extended
reach. To address these issues, tube
manufacturers and service companies
are using innovative coiled tubing
string designs in order to extend life
and improve safety in unconventional
resource development. ©

I'T Ha OCHOBE JIA0OPATOPHBIX UCIIBITAHUN

C.A.T'ycbKOB, A.B. BpsuikuH, K.U. KosiecHHKOB, B.B. Bykc6aym, M.B. Ycosa (OAO «Ypaxrpyoman»);

B.B. lTopomuH (FO:KHO-YPATbCKHH rOCyJapCTBEHHBIH YHHBEPCUTET)

S.A. Guskov, A.V. Brylkin, K.I. Kolesnikov, V.B. Buksbaum, M.V. Usova (OAO Uraltrubmash); V.B. Poroshin (South Ural State University)

LIEHKA pecypca TUOKUX Tpy6 (I'T) aBseTCa BAXKHON
3aJja4€ll KaK Ha 3Tane nocTrasku ['T, Tak u B mponecce
€e 3KCIuTyaTauuu. KommyecTBEHHOU MEPOU TAKOM
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oiled tubing (CT) fatigue life estimation
is an important procedure both on the
stage of CT delivery and on the stage of its
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OLIEHKH, KaK IPABUJIO, SIBISIETCS YUCJIO IIUKJIOB U3rHoa,
KOTOPOE BBIACPKUBAET I'T 10 MOMEHTA PAa3PyIICHUS,
MIPUYEM B YCIIOBUAX SKCILTYATALNU KAXK/AA51 CITYCKO-
nogbeMHast onepanud (CI1O) BKIIOUaeT B ce6s1 3 U3ruoa:
OJVH — Ha 6apabaHe U 1BA — HA HAIIPABJIAIONMIEH IyTE.
Ouenka konudecTsa CI1O 3KCIepUMEHTAIbHBIM ITyTEM
TpebyeT CIIEIUAIBHOTO IOPOTOCTOSIETO OOOPYJOBAHUS,
MMUTUPYIOHIETO B PEAJIBHOM MaCIITab€e BeCb IyTh I'T OT
6apabaHa 10 UHXKEKTOPA.

KOMMaKTHBIE UCTIBITATEIbHBIE YCTAHOBKU,
UCTIONB3YIOMIHUECH HA 3aBO/IAX-U3TOTOBUTENAX [T, TO3BONAIOT
B TOW WJIM THOM MEPE OLICHUTD KOJIMYECTBO [TUKJIOB U3Ir1oa,
KOTOPOE OYEBUJTHO HE OYZECT COBIA/IATh C KOandecTBoM CIIO.

151 perieHus JaHHOU 32/1a41 6blJ1a PA3paboTaHa
METOJNKA OLleHKU KonmndecTBa CI1O no pesynsraram
JIAOOPATOPHBIX UCMBITAHUNA. METOINKA 6A3UPYETCs HA
AHAJIMTUYECKOM pacueTe pecypca I'T ¢ ucronp3oBaHuemM
[UKJINYECKUX Ie(POPMAITUOHHBIX U MPOYHOCTHBIX
XAPAKTEPUCTHUK MATEPHUAIIA, YTO B COBOKYITHOCTH C
pacYeToOM KMHETUKH HATIPSKEHHO-1E(OPMHUPOBAHHOIO
COCTOSAHUSA TO3BOJIAET MIPOrHO3UPOBATh MOMEHT
HACTYIUIEHUSA YCTAJIOCTHOTO paspymenud I'T (06pa3oBaHus
MaKpOTpeUHbI). [TapaMeTpoM, XapaKTEPUIYIOLIUM
cocrosgnue I'T B TEKYIUIT MOMEHT BDEMEHU, B TAHHOI
MOJIEJU ABJIAECTCA BETUYNHA ITOBPEXACHUSA. B COOTBETCTBUN
C U3BECTHOU I'MIIOTE30M IMHEMHOI'O CYMMHPOBAHUA
MOBPEXKIEHNA HAKATUIUBAIOTCA B Iporecce paboTel I'T, u
JOCTHKEHUE UX KDUTUYECKOT'O 3HAYEHH COOTBETCTBYET
MOMEHTY €€ Pa3pylIeHU. JJaHHbIE O IUKJINYECKUX
CBOICTBAX MATEPHUAIA, HEOOXOAMUMBIE JIJISI PACYETA
HAKOIUIEHHBIX ITOBPEXACHUM, ObIJIA IIOJIYIYEHBI PACYETHBIM
MYTEM H4 OCHOBE XaPAKTEPUCTUK CTATUYECKOIN MPOYHOCTH U
IJIACTUYHOCTHU C UCTIOJIb30BAHUN YPaBHEHU M3OHCOHA.

B nnpetaraemort Mmetoayke Konndectso CITO CBSI3aHO C
KOJIMYECTBOM ITUKJIOB U3r1M64 HA UCTIBITATEIbHOM YCTAHOBKE
JIMHEVHOM (DYHKIIMEH, BUJT KOTOPOM OIPEJIE/IEH UCXO/S
U3 9KCIIEPUMEHTAIBHBIX JJAHHBIX, ITIOJTY4YEHHBIX B XO/I€
uccseoBanysa 06pasnos I'T kinacca npouynoctyu CT-80 Ha
3HAKOIIEPEMEHHBIN U316 HA JIAGOPATOPHOM YCTAHOBKE
OAO «Ypanrrpybmaiir». Pe3yasraThl TEOPETUYECKOIO
pacyeTa KOMM4YeCTBA [IUKJIOB U3rn64 Ha YCTAHOBKE XOPOIIO
COIIACYIOTCS C 9KCIIEPUMEHTAIBHBIMU JJAHHBIMU, YTO
MO3BOJIAET CHAEIATD BBIBOJ, O KOPPEKTHOCTHU TEOPETUYECKOTO
OAXO/A.

BbInOIHEHHBIN HA CIEAYIOIEM 9TAIE MO/IC/IbHBIN PACUYET
konnyecTBa CITO O KPpUTEPUIO PABEHCTBA HAKOILJIEHHOTI'O
TTOBPEIK/ICHUS [TO3BOJISIET YCTAHOBUTD AMITUPUYECKYIO
3aBUCUMOCTD MEXY YUCTIOM JIA6OPATOPHBIX ITUKJIOB U
yncsiom CIIO, 1aBast TEM CAMBIM IIPOT'HO3 OTHOCHUTEIBHO
CpOKa c1yk0b1 I'T B peanbHbIX yCI0BUAX. MOJE/Ib ITIO3BOJISICT
Y4EeCTb BIUSHUE BHYTPEHHETO JIaBJICHUS HA CPOK CIyKOBI I'T.

Ha oCHOBE TAKOU METOANKH OLICHKH IIOBPEXKIECHUI
TAKXKE MOXKET OBITb CIIPOEKTUPOBAH CYETUYHK pecypca I'T,
TIO3BOJIAIONTUI IO JAHHBIM O €€ COCTOSTHUH, ITOCTYITAIOIIUM
B PEJIBHOM BPEMEHH, OIIEHUBATh CTENEHD MOBPEkAcHUA I'T
U €€ OCTATOYHBIN pecypc. ©

operation. Quantitative measure for such estimation
can normally be a number of CT bending cycles
before failure. Each trip includes three bending
events: the first one occurs on a reel, the second

and the third — on a guiding arc. Experimental
estimation of the number of trips requires utilization
of expensive specialized equipment that performs
full-scale simulation of CT bending cycle.

Compact test facilities that are commonly used by
CT manufacturers allow to estimate the number of
bending cycles, which obviously will differ from the
number of real trips performed.

In order to solve this problem a new technique,
which allows precise estimation of the number
of trips, has been developed. New technique is
based on analytical calculation of CT fatigue life
with utilization of cyclic bending and strength
characteristics of CT material. Combination of these
calculations with computation of strain-stress state
kinetics allows to forecast the moment of CT fatigue
failure (creation of macro-fissure). This technique
uses damage level as a parameter characterizing
present condition of CT. In accordance with a well-
known hypothesis of linear summation, damage
is accumulated during CT operation and after a
certain time period reaches its critical value, which
corresponds to CT fatigue failure. Data connected
with cyclic properties of CT material, which is
necessary for calculation of accumulated damage,
was obtained computationally on the basis of static
strength and ductility characteristics using Manson
relations.

In suggested technique the number of trips is
connected with the number of bending cycles (on
a bending machine) by means of linear function,
explicit form of which was determined on the basis
of experimental data obtained in the result of reverse
bending tests performed for CT specimens (CT-80
strength grade) on a lab facility of OAO Uraltrubmash.
The results of theoretical calculation of bending
cycles’ number are in a good agreement with
experimental data. This indicates the correctness of
theoretical approach.

On the next stage, model-dependent calculation
of the number of trips is performed on the basis of
accumulated damage equality criterion. This criterion
allows to determine empirical relationship between
the number of 1ab cycles and trips number, giving
the forecast of CT fatigue life under actual operating
conditions. The model used also allows taking into
account the influence of internal pressure on CT
fatigue life.

On the basis of presented damage estimation
technique it is possible to design CT fatigue life
counter, which will enable estimation of CT damage

and residual operating life on the basis of real-time data. @
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