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PABOTbI HA [TR[X1r - 9P DEKTUBHOE
PELLUEHUE 014 NPOBEOEHUA
PEMOHTHbIX PABOT

COIEEDRRUBINIGE 4 v VR0 ]\'N
AS A VIABLE WORKOVER SOLUTION

C.A. KOBAJIEB, pernoHaJIbHBIN PyKOBOZHTED JenapTaMeHTa PeMOHT ckBaskuH yepe3 HKT, Weatherford Poccus

S.KOVALEYV, Region Thru-Tubing Product Line Manager, Weatherford Russia

4K U3BECTHO, IPOLIECC PA3PAOOTKU MECTOPOXKACHUS
U 3KCIUIYaTAIUH CKBAXXUH TPEOYET PETYISIPHOIO
POBEJIEHHUS KAYECTBEHHBIX PEMOHTHBIX PA6OT, LIE€JIbIO

KOTOPBIX ABJIAETCS NOAACPAKKA AEHCTBYIOMIETO (POHA CKBAXKUH
B pabOTOCIIOCOOHOM COCTOSIHUH U JOOBIYA YITIEBOJOPOIOB
HA JJOCTATOYHOM YPOBHE. BCe yale CKBaXXUHHBIE PA6OTHI IO
INIYHIEHHIO CKBAXKUHBIL, IPOBEACHUIO BOJONU3OAIIMOHHBIX
PpaboT, PACTEIUIEHUIO THAPATHBIX U IIPOMBIBKY ITECYAHBIX
NPOOOK, OCBOEHHUIO CKBAKUH U UHTEHCU(PUKALTUY /N3OSN
MPUTOKA, 4 TAKXKE NTeP(POPALIIOHHBIE PAOOTEHI U ONIEPALTUHN
10 r'uApPOpaspeIBy 11acTa (I'PIT) BEIIIOIHAIOT C IIOMOLIBIO
KOMIUIEKCA THOKUX HACOCHO-KOMIIPECCOPHBIX TPy6 (I'HKT),
TAKXKE HA3BIBAEMBIX KOJITIOOMHIOM.

3a oCIeAHUE HECKOJIBKO JIET HONYIAPHOCTD KONTIOOUHT A
HACTOJIBKO BBIPOCJIA, YTO HA CETOAHAIIHUI IEHb YNCJIEHHOCTD
KOJNTIOOMHIOBBIX YCTAHOBOK B Poccuu u ctpanax CHI
npesblmaeT 250 MWTYK, YTO COCTAB/IAET OPAAKaA 12% oT
06IEMHUPOBOTo 06'beMa. KpoMe TOro, Ha MECTOPOXKIECHUSX
HAIIEN CTPAHBI BCE YAIIE CTAJIN IPUMEHATBCA TEXHOJIOTUH
Y1 METO/IbI TOPUZOHTAIBHOT'O OyPEHUSA U MHOTOCTAIUAHBIN
rUAPOPa3peIB mactTa (MI'PIT), 6narogaps 4yeMy OObEMBI M YUCTIO
BBITIOJIHEHHBIX ITPU IMTOMOIIH KOJITIOOMHTIA IIPOEKTOB TAKXKE
pacTtyT. HeCOMHEHHO, 3Ta TEHJEHIINA UMEET BCE OCHOBAHUSA
CTAaTh MIOCTOSTHHOM, IIOCKOJIBKY IO CBOEH CyTHU pabOTHI HA
I'HKT MeHee 3aTpaTHBI IO BDEMEHH, CIIOCOOHBI IOBBICUTH
NPOU3BOAUTENBHOCTD CKBAKUHBI M IIPH 9TOM OHU 60sIee
©6€30MaCHbL, YeM PAO6OTHI HA TPAJAUIIMOHHBIX CTAHKAX JIJISA
MPOBEAECHUA KATTUTAJBHBIX PEMOHTOB CKBAXKUH, OOJIBIIASA YACTh
U3 KOTOPBIX K TOMY K€ JABHO MOPAJIBHO U (PUBUUECKH YCTAPEIIA.

JIJ11 OMTUMU3ALINU IIPOEKTOB U ITOBBIEHN OE€30ITACHOCTHA
MPU IPOBEJEHUU BBICOKOTEXHOJIOTMYECKUX ONEPALTUT C
npumeHeHuem F’HKT Weatherford, kKak koMIianus, y»xe 6osiee
10 s1eT ycnemso padoTaonias Ha He(PTECEPBUCHOM PBIHKE
Poccun 1 HeE MOHACIIBIIIKE 3HAOMAS 000 BCEX T€OJIOTUYECKUX U
TEXHUYECKNUX CJIO’KHOCTAX CBOUX 3aKA3YMKOB, pa3padboTajia u
MPEMIATAET LETIBIA PAJ TOTOBBIX TEXHOJIOIMYECKUX PEIICHUI 1
060PYIOBAHUS B OOJIACTH UCCIIEOBAHUS I'€OJIOIO-TEXHUYECKUX
MapaMETPOB CKBAKMH, 4 TAKKE PEMOHTA U CTUMYJIALIAN
NPOAYKTHUBHBIX IUIACTOB, B TOM uyncie yepe3 HKT.

B 1x 4mcIie makepsl A1 U30NALUH U CTUMYIALUN
WHTEPBAJIOB B CKBAXXUHE U UHTEHCU(PUKAITUN IIPUTOKA,
MHOTI'O(PYHKIJMOHAJIbHBIE UHCTPYMEHTHI J151 IPOBEACHUSA
JIOBWJIBHBIX U (PPE3ZEPOBOYHBIX PAOOT C LIEJIBIO YCTPAHECHUS
NPENATCTBUN B CTBOJIE CKBAXKUHDI, 4 TAKXKE IITUPOKUNA
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is known that field development
Itand well operation requires regular

high quality workovers to keep the
existing well count in operable condition and
to ensure a sufficient level of hydrocarbon
production. Coiled tubing systems have
been increasingly used for well killing, water
shutoff, hydrate thawing, sand washing, well
development, well stimulation and isolation,
perforation jobs and fracturing operations.

Over the last few years, coiled tubing has
become so popular that today there are more
than 250 coiled tubing units in Russia and
CIS which is about 12% of the global fleet.
Besides, the scope and quantity of coiled
tubing operations are also growing due to
increasing scopes of horizontal drilling and
multi-stage fracturing at Russian fields. This
trend evidently has every reason to become
permanent, as coiled tubing operations
can improve well productivity, are less
time-consuming and safer as compared to
conventional workover units, most of which
are morally and physically obsolete.

To optimize projects and to improve
safety of high-tech coiled tubing operations,
Weatherford, that has been successfully
operating on the Russian oil service market
for more than 10 years and has firsthand
knowledge of all geological and technical
problems of its customers, has developed a
large variety of ready-made solutions and
equipment for surface logging, workover
and zonal stimulation including thru-tubing
services.

They include packers for zonal isolation
and reservoir stimulation, multipurpose
fishing and milling tools to remove
wellbore obstructions and a wide range of
through casing and tubing perforation and
logging tools. All offered equipment can be
customized for any definite project or field
and serviced at several support bases — in
Nizhnevartovsk, Nefteyugansk and Kogalym.
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Pucynox 1 - Yemanoexa THKT ¢ cucmemoii coopa 0annsLx, KOmopasn no360aaem
8 pexcume PeanbHO20 PEeMeHU MOOCAUPOSaAmb PAOGOMbL, OMCACHCUBAND
U KOHMPOoOAuUPoOBams 0aérenue, 6ec, CKOPOCms u yCmaiocms mpyo

Figure 1 - CTU with a data acquisition system for real time simulation, control
and monitoring of pressure, weight, rate and pipe fatigue

CHEKTP UHCTPYMEHTOB JIJIS1 BBINIOHEHM ITeppopaliiy U
reopU3NYECKUX UCCIIEJOBAHNUN YePE3 06CATHYIO KOJIOHHY

u kosloHHY HKT. Bcst HOMEHKIaTypa NPeIaraeMoro
060PYAOBAHUS IIPU ITOM MOXKET OBITh JOPAOOTAHA O]
TPEOGOBAHUS KAXK/IOI'O KOHKPETHOTO IPOEKTA U MECTOPOXKACHUSA
U OOCIIYKUBAETCSI HA HECKOJIBKHUX CEPBUCHBIX 6234X

KOMIIaHHH — B HrxkHeBapTOBCKE, Hedprerorancke u Koraaeime.

B pacnopsiskKeHUH KOMIAHUH TPU ITOJTHOLIEHHBIX U
THOCTOSHHO JCUCTBYIOMUX (PJIOTA, KOTOPBIE 6J1ar0fapst CBOCH
MOOHJIBHOCTH U BBICOKO! IMMPOXOANMOCTH MOT'YT BBIIIOJIHATH
IOCTABJICHHBIC 3AKA34YMKOM 32/Ja4YU B PA3JIMYHBIX PETUOHAX PO.
PanbI11€ CYIIECTBOBAIA TPAAUIIMS UCIONAB30BATh 10T THKT
NPEUMYIIECTBEHHO /I OYUCTKHU 320051 IOCJIE NPOBEJCHUSA
I'PTI, HO BOT y2Ke HECKOMIBKO JjieT Weatherford ncnonbssyer
KOJTIOOMHTOBBIE YCTAHOBKU MHOTO(DYHKITMOHAIBHO — JIJIS
BeinostHeHUA ['PIT, (ppesepoBanHms, rHIPONECKOCTPYHUHOM
nep@opauy, JOBUIbHBIX padoT, pe3ku HKT u Apyrux mmpoxko
MU3BECTHBIX U BOCTPEOOBAHHBIX UMEHHO HA TEPPUTOPHUU
Poccuu CKBaXKUHHBIX ONEPALTUTL. JIJI1 TOTO YTOOBI PEATU30BATh
CBOY ITOTEHITNAJI IPAKTUYECKHU YHUBEPCAJIBHBIX CPEJICTB,
(PJIOTHI OCHAIIEHBI THOKUMHU TPYOAMHU PA3JIMYHOI'O HAPYKHOI'O
JUAMETPA, IPOTUBOBBIOPOCOBBIM OOOPYAOBAHUEM U
TUAPABINYECKUMH HACOCAMH, KOTOPBIE TTO3BOJIAIOT ITIOCTOSTHHO
KOHTPOJIMPOBATE PAO6OTY CKBA’KHUHBI B [IPOLIECCE ITPOBEAECHUA
pa6or. IIpeanaraemoiil HA60P O60PYAOBAHUSA BKJIIOYAET B
cebsI TAKXKE CUCTEMY COOpPA JAHHBIX, KOTOPAs ITIO3BOJISET
HEIOCPEACTBEHHO B KA6MHE oriepaTtopa (pUc. 1) U B peskuMe
PEAIBHOIO BDEMEHU MOJEIMPOBATD PAOOTHI, OTCIEXUBATD U
KOHTPOJIMPOBATD JAABJIEHUE, BEC, CKOPOCTD U YCTAJIOCTD TPYO,

4 TAKXKeE NIPOoYne pabodure IapaMeTpPoL. Bce 3TO O3BOIIIET
ONEPATOPY KOOPAUHHUPOBATD PA6OTY YCTAHOBKH Y BHOCUTD
M3MEHEHHNA HETTIOCPEJCTBEHHO B IPOLIECCE PA6OT, IKOHOMA
BpEMSL.

Braroaapst BBICOKOY KBAJIM(PHUKALIUU IOATOTOBIEHHOT'O
MEPCOHAJIA, ONITUMAJIBHOMY TEXHUYECKOMY COITPOBOXIEHHIO
onepanuii U NPeJoOCTABIEHHIO KAYECTBEHHOT'O O60PYAOBAHUA
KOMITAHMA 34 TIPOIIEIINE HECKOJIBKO JIET OCYIECTBUIA PAJL
onepanuii, KOTOpble pAHEE HUKOI/IA HE IPOBOJUINCH HA
Teppuropuu Poccuriickoit depepanmu. Hanpumep, npu HoMoIu
OBEPHIOTA ObIJIA YCIIEITHO IPOBEAECHA JIOBUIBHAA ONEPALAA
Ha 'HKT 110 M3BJI€YEHNIO IPUXBAYEHHOI'O MHCTPYMEHTA, 4
TAKOKE PEAJIM30OBAH IIPOEKT IO n30aauu nopra MI'PII ¢ niesnsio
OTCEYEHH BOJJOHOCHOI'O MHTEPBAJIA B UHTEPBAJIE ITTyOUHOM
1808 M. [1151 pemeHus npoO/eMBbl ObLIA IIPEJIOKEHA CUCTEMA

The company possesses three fully
featured and permanent fleets, which may
be mobilized to perform customers' tasks
to any region owing to their mobility and
good cross-country ability. Earlier there
was a tradition to use CT fleet mainly for
bottomhole cleaning after fracturing, but
since a few years back Weatherford has used
CT units to perform multiple functions —
fracturing, milling, jet perforation, fishing,
tubing cutting and other well operations,
which are widely known and used in Russia
in particular. For realizing their potential
of nearly all-service units, the fleets are
equipped with various OD coiled tubing,

BOP equipment and hydraulic pumps for
continuous well performance monitoring
during operations. The set of equipment
on offer also includes a data acquisition
system, which enables real time simulation
of operations, monitoring and control of
pressure, weight, rate and pipe fatigue and
other operating variables directly from the
operator’s cabin (Fig. 1). All this allows the
operator to supervise unit operation and
make on the fly modifications, saving time.

In recent years, the company performed
some operations that had never been
performed in Russia before, due to high
qualification of its trained personnel,
optimized operational support and high
quality equipment. E.g., it successfully released
stuck tubing with an overshot, and performed
multi-stage frac port isolation for water shut-
off at the depth of 1,808 m. It was proposed to
solve the problem with WidePak straddle dual
packers to isolate the liner (99 mm ID) section
and ensure unconstrained oil production
through 60 mm ID liner after its setting.

Besides, fracturing becomes more and more
popular for development of challenging and
hard-to-recover resources both in Russia
and globally. But fracturing through coiled
tubing is still considered to be economically
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CIBOEHHBIX NTakepoB WidePak, KoTopas O3BOINIA IPOU3BECTHU
U3O0JIALUIO MHTEPBAJIA B XBOCTOBUKE C BHYTPEHHUM JUAMETPOM
99 MM UM IPU 3TOM OOECNEYUTD OECIIPENATCTBEHHOCTD JJOOBIYU
HETH IPU BHYTPCHHEM TUAMETPE, PABHOM 60 MM ITOCJIC €T'O
YCTAHOBKH.

Kpowme Toro, B Poccun, Kak 1 BE3ZE B MUPE, /1 PA3PAOOTKHU
CJIOKHBIX ¥ TPYAHOM3BJICKAEMBIX peCcypcoB I'PII cTaHOBUTCS
BCe 6071€€ BOCTPEOOBAHHBIM. OJTHAKO U3-34 T€OJIOTUYCCKUX
OCOOEHHOCTEN U YCJIOBUH PA3PA0OTKU I’ POPA3PHIB
mnacta yepe3 'HKT B Hamel cTpaHe NO-TIPEKHEMY
CYHUTAETCA SKOHOMHUYECKH HEBBIT'OJJHBIM NI TEXHUYECKHU
HE3(PHEKTUBHBIM, U MHOT'HE U3BECTHBIE HE(DTECEPBUCHBIE
KOMIIAHUH JA’KE HE IPOBOASAT 3[1€Ch ITOJOOHBIE onepanuu. [Ipu
3TOM MHHOBAIITMOHHBIE KOMIIOHOBKH 3200HHOIO OOOPYAOBAHUA
Weatherford mo3sonmim 3(@MEKTUBHO BBITTOTHUTD 3/1ECh yKE
coTHU onepaniui I'PIT ¢ 3aka4KOU NPONNAHTA B 3aTPyOHOE
OPOCTPAHCTBO. [TOMUMO BBITTOJTHEHHA YKE CTABIINX
TPAJULITUOHHBIMU PAOOT O U3OIAIIUHA OOBOJTHEHHBIX
HWHTEPBAJIOB, JIOBUJIBHBIX PA0OT, (PPE3EPOBAHUA IOPTOB/IMAPOB
MTI'PIT 1 TOMY IOAOOHBIX ITPOEKTOB, CEMYAC KOMIIAHUEI AaKTHUBHO
Pa3padaTeIBAETCA U HOBOE JIJISL HAIEU CTPAHBI HATIPABJIECHUE —
nHTeHcu(pukanmd rracta Ha THKT u HKT.

TTOCKONBKY JEUCTBYIOMUIT (DOHJ CKBAKHH OOJIa1aET
LIEJIBIM PAJOM TEXHUYECKUX OI'DAHNYEHNI 10 IIOBTOPHOM
cTumMysnuu ¢ nomosto I'PIT, Weatherford npeaioxua CBOuM
34K434YMKaM JJOCTOMHOE PENIEHHE — CTUMYIIALIUIO U IIOBTOPHYIO
CTUMYJIALUIO IIJIACTA IIPH IIOMOIIHU ITAKEPOB ceMeNCTBA ReelFrac
(puc. 2), KOTOPBIE MTO3BOJIAIOT IPOBOJUTE OOPAO6OTKY IJIACTA B
32JaHHOM MHTEPBAJIE, A TAKXKE IAKEPOB cemericTna Surgefrac,
KOTOPBIE NTO3BOJIAIOT IIPOBOJUTD CEJIEKTUBHYIO KMCJIOTHYIO
06pabOTKY 33/IaHHOI'O UHTEPBAJIA, — 1 BCE 3TO 32 opgHy CIIO.

B MHpe TEXHOJIOT U yCIIesIa XOpOoHIo ce6s1 3aPEKOMEH/IOBATD
MIPU IIPOBEJIEHUH [IOBTOPHOT'O
I'PIT B CKBa’)KMHAX C YK€ paHEe
YCTAHOBJIEHHBIMH KOMIIOHOBKAMU
a1 MI'PIT, a2 ucriosib30BaHUE
BBIIIEYIIOMSAHYTBIX TAKEPOB

unsound or technically ineffective because

of geologic features and development
conditions in our country. Many well-known
oil service companies even do not perform
such operations here. However, innovative
Weatherford BHAs enabled effective execution
of hundreds of fracturing operations with
proppant pumping into the annulus. Apart
from execution of conventional shut-off,
fishing, port/ball milling, multistage fracturing
and similar projects, the company is actively
developing technologies that are new for

our country, i.e. formation stimulation using
conventional and coiled tubing,.

As the active well count features a number
of technical limitations for re-fracturing,
Weatherford has offered its customers a worthy
solution, i.e. formation stimulation and re-
stimulation with ReelFrac packers (Fig. 2),
which enable formation treatment in specific
sections, as well as SurgeFrac packers for
selective acid treatment of certain sections,
allin a single trip.

This technology has already proved its
efficiency globally during re-fracturing in wells
with previously installed multistage fracturing
assembilies; and application of the above
packers enables operators and contractors
to save much time for downhole operations.

A clear advantage of this innovation is
simple packer activation/deactivation, single
trip stimulation and its applicability in all
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MO3BOJISACT IIPU 3TOM OIIEPATOPAM U i ey e
HOAPAJIUKAM EIIE U CYIECTBEHHO

3KOHOMMTDb BpEMA HA IIPOBCACHUC
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BHYTPUCKBA)KUHHBIX PA0OT.
K HECOMHEHHBIM IPEUMYIIIECTBAM

Pucynok 2 - Cucmema cO80eHHbIX NAKEPOE

3TON HOBAILTMH CTOUT TAKIKE OTHECTH IIPOCTOTY AKTUBALUY,/  ReelFrac Straddle
/ICAKTUBALHI CUCTCMbI IAKEPOB, BHINIONHCHUE CTUMYIALN  Figype 2 — ReelFrac Straddle dual packer
3a opny CIIO, a TaKKe BO3MOKHOCTD €€ IPUMEHEHN B system

JIIOOBIX CKBAXUHAX 6€3 KAKMX-JIMOO OrpaHudeHuN. [Ipu a3TOM
aJITOPUTM PaOOTHI IPOCT U MOHSTEH: CHAYAIA OCYIIECTBIISICTCS
cniyck KHK Ha mi1y6buHy HEOOXOUMOI 30HBI CTUMYJISILIUH,
J1aJIE€ BBIIIOJIHACTCS 3AMIaKEPOBKA C 11EJIBIO OTCECUCHUSI BBIIIIC-
WJIN HHDKEJIEKATUX HMHTEPBAJIOB, 4 IIOCJIE — HEIIOCPEICTBEHHO
nposoautcs I'PITyepe3 HKT/T'HKT 1160 1o MajioMy 3aTpyoy.
O1IEHUB TEXHUYECKUE IIPEUMYIECTBA U TY S3KOHOMHIO,
KOTOPBIE MOTYT OOECIIEYUTD TAKOI'O PO/Ia ONIEPALINU 1
NPEAJIATAEMOE COBPEMEHHOE OOOPYJOBAHHUE, TPEJCTABUTEIN
MHOI'MX KOMIIAHUI-0NEPATOPOB, paboTaomux B Poccuu u
32 €€ IPEJEIaMHU, BCE YaIllE CTAIN OOPAIATHCS K SKCIIEPTAM
Weatherford, KOTOpBIE TOTOBBI HE TOJIBKO 3(PHEKTUBHO
U Ka4E€CTBEHHO BBITIOJIHATD TOCTABJIECHHBIC 33/1a4U, HO U
OITUMHU3HUPOBATH IPOEKTHI CBOUX 3AKA3YUKOB. ©
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wells without any limitations. That said, the
operation algorithm is simple and clear: first,
coiled tubing is run to the target stimulation
depth, then packers are set to isolate the above
and below sections, and finally fracturing is
performed through tubing or coiled tubing or
through coiled tubing annulus.

Having assessed technical advantages
and savings brought by CT operations and
state-of-the-art equipment on offer, many
operators working in Russia and abroad have
started contacting Weatherford to have their

expectations met, and their projects optimized. ®



