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Tuopopaspuoieom naacma (I'PI1) nasoi8arom
O00UH U3 MEMOO08 UHMEHCUPUKAUUL PAOOMbL
HehMAHBLX U 2A308bLX CKEANCUH, NPUMEHACMBILL
e bonee 65 iem. Bnepawie cnocob Ol
npeocmasner 6 1947 200y, 00HAKO e20
npumereHe 8 NPOMbIUSICHHBEX

MACUMAbAax Havaioct moasko 8 1999 200y
HAMeCMOPOHCOCHUL CAAHLEBO20 2A3a
bapremm e CILIA. B Cosemcrom Corose enepeole
2UOPOPaA3PbLLE NAACTIA C 3AKAUKOLL PONNAHINA
obl npumeren 8 1952 200y. B OanvHeriuem
Mmoo 2UOpopa3pulea naachia Ovij
UCNONIL308AH OpY2UMU cmparamu E6ponbL u
Ceseproit Agppuxis.

HecMOTpst Ha HEIPOCTYIO CUTYALIMIO B HE(PTETa30BOMU
OTPACJIU B LIEJIOM, HA PBIHKE HAOTIOAAETCS YBEIUUCHHE
CIIPOCA HA ONEPATUH MHOTOCTAJUHHOI'O I'HIPOPA3PhIBA
wnacta (MI'PIT). Eciiu roBopuTh O POCCHH, TO IIOCKOJIBKY
MTPIT npeCcTaBsgeT COOOU OIHY U3 HAUOOJIEE IEPEIOBBIX
U 3(PPEKTUBHBIX TEXHOJIOTUM JIJIs1 TOPU3OHTAJIBHBIX
CKBaKHH, YHCJIO KOTOPBIX PACTET U3 TO/1A B T'O/l, BO3PACTACT U
BOCTPEOOBAHHOCTD ITOI'O METO/IA B HAIIEH cTpaHe. [TogooHas
UHTEHCU(DUKAIUS IIJIACTA KPAHE HEOOXOIUMA KAK I
MOJIYYEHH JOCTATOYHOI'O JIEOMTA HA HOBBIX CKBA’KMHAX, TAK U
NPOAJIEHUS CPOKA IKCILTYATAIIUH CTAPBIX CKBA’KMH HA 3PEJIbIX
HEPTEra30BbIX MECTOPOK/ICHUSX.

B 2015 ropy xomnanuamu PUTOK u Weatherford 6611
YCTAHOBJIEH HOBBII PEKOP]] OTEYECTBEHHOM HE(PTETa30BOMN
OTPACJIX — OHU NIEPBBIMU B POCCUHN 32 OJHY CITYCKONO/BEMHYIO
onteparuio (CITO) yerientHo mposesu 16-UHTepBaTbHBIN
TUAPOPA3PHIB IIJIACTA C HPUMEHEHUEM TMOKHNX HACOCHO-
xoMnpeccopHbIX Tpyo (THKT). Oniepaiiyio BBIIIOTHWIN Ha
OJHOM M3 CKBAKMH MECTOPOXICHUA MUMEHH Biragumupa
Bunorpagosa B XaHTbI-MaHCUIICKOM dBTOHOMHOM OKPYTE 32
ogny CITO o6uiei NpOoAOIKUTENBHOCTBIO 11 THET.
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Fracking is a stimulation method
Jor oil and gas wells that has been
used for over 65 years. Fracking was
[irst introduced in 1947; howeuver, its
commercial application started in
1999 at Barnett Shale field (USA). In
the Soviet Union, the first hydraulic
proppant fracturing was carried out
in 1952. Other countries in Europe
and Northern Africa subsequently
employed bydraulic fracturing
techniques.

Despite of challenging environment in the oil
and gas industry, the market has experienced
increased demand for multi-stage fracturing.

As multi-stage fracking is one of the advanced
and efficient technologies for horizontal wells,
the number of which is growing, the demand for
this method is growing in our country as well.
Such reservoir treatment is absolutely necessary
to stimulate production of new wells and extend
the life of older wells in mature oil and gas fields.

In 2015 RITEK and Weatherford set a new
record in the domestic oil and gas industry —
they performed the first in Russia 16-stage
hydraulic fracturing using coiled tubing in a
single trip. The operation, which took place at the
Vladimir Vinogradov field in the Khanty-Mansi
autonomous district, was completed in a single
trip that lasted 11 days.

The companies sought to hydraulically fracture
a 1,424-m section of a well at a total vertical
depth of 2,392 m. 960 tons of proppant was
pumped, and each frac port was approximately
80 to 90 meters apart.




Ilepes KOMIIAaHUAMU CTOsIIA 3a7a4a IpoBecTy MI'PIT B
TOPHU30HTAJIBHOM y49aCTKE VIMHOM 1424 M Ha Iiry6uHe 2392 M.
Bcero 6610 3aKka4aHo 960 TOHH MPOIIITAHTA, 2 PACCTOSHUC
MEXK/Y IOPTAMHU COCTABIAIO 80—90 M.

K peanusanuu 3Toro npoekra kommnanusa Weatherford
HOJOIIA KOMIUIEKCHO, IO3TOMY K pabOTE OBLIN PHBJICYEHBI
OPEJCTABUTENIN CPA3Y HECKOIBKUX JEMTAPTAMEHTOB:
3aKaHYMBAHUE CKBAXKUH (IIPEAOCTABUIN XBOCTOBUK JJIs1
MTI'PIT 1 06€CTIEYIIN YCIIYTU COTPOBOXKEHUS 1O €I'0 CIIYCKY),
I'mapopa3pelB I1aCTa, BHYTPUCKBAKUHHBIE pab0oTel HA THKT
nyepes3 HKT (ipenocraBunm 3a00MHOE O60PYAOBAHUE, B
TOM uncie nakep ReelFrac™). Kpome Toro, mpy mpoBeicHUU
16-unTepBaILHOTO I'PIT GBITH UCITONIB30BAHbBI TEXHOIOTHH,
KOTOPBIE MTO3BOJIWIM B PA3bl COKPATUTb CPOKH BBE/ICHUS
CKBAKUHBI B KCILIYATALHIO. [IpU BBIIOJTHEHUH ONEPALUAT IO
3aKAHYUBAHUIO CKBA’KHMH NIPUMEHWIH:

* makep ReelFrac, akTuBupyeMbiit pabouet KonoHHOM HKT;
* MEXaHWYEeCKHU ynpasisieMmble Myd 1ol I'PIT ZoneSelect™
monobore 11 MHOTOCTAAUIHOIO I'/IPOPAa3PhIBA ILIACTA.

Takoe 060pyIOBAHUE NTO3BOJISIET IPOBOAUTD 34 OJHY CITYCKO-
HOJ/bEMHYIO OIIEPAIUIO TPAKTUYECKHU HEOTPAHUYEHHOE
Komm4yecTBO craauit MI'PIT. ITocne nposegenus I'PITHa
nepBo 30He nakep ReelFrac 1eakTHBUPYETCS C HOMOIIIBIO
4ABTOMATU3UPOBAHHOI'O MEXAHU3MA J-SlOt, 4 BCSI KOMITIOHOBKA
3a260MHOTI0 O60PYAOBAHMA IEPEMEIAETCA IO CIIEAYIOMIETO
OPTA, IPU ITOM IPU €€ IEPEMEIIEHUN C TTOMOIIBIO
MEXAHHUYECKOI'O HHCTPYMEHTA IEPEKIIOUECHUS TIPOUCXOAUT
akTuBauus (OTKpeITUE) nopTa I'PIT. ITakep aKTUBUPYETCH HHXKE
BHOBB OTKPBITOI'O TOPTA 11 OTCEYEHUSI PAHEE OOPAOOTAHHBIX
WHTEPBAJIOB.

IIpenMyImECTBO UCIONIB30BAHHON TEXHOIOT UM 3aKAHYUBAHU A
u I'PIT ZoneSelect monobore 1o CPaBHEHUIO C JPYTUMUA
COCTOUT B UCHIOJIb30BAHNU MEXAHUYECKHU YIIPABIAEMBIX MY(]T,
KOTOPBIE UMEIOT PABHOIIPOXOHOM JJUAMETP I10 BCEM IUIHE
KOJIOHHBI Y TO3BOJISIOT U30JIMPOBATH OTAEIBHBIE TIOPTHI 6€3
IIPUMEHEHUS TAMIIOHAKHBIX MATEPUAJIOB. B JaIbHENIIIEM 3TH
HOPTBI MOXKHO OTKPBIBATH IOBTOPHO. O60PYAOBAHUE TAKXKE
MO3BOJIAET NPOBOAUTD U JPYTUE ONEPALIUH HA OTIETBHBIX
UHTEPBAJIAX, B TOM 4HcJie ¥ HOBTOpHBIE I'PIIL lanHOE
TEXHOJIOTHYECKOE PEMIEHUE NTO3BOJIAET CHATD OTPAHUYEHUS
0 Pa3MEPAM HAPYKHOT'O JUAMETPA IPHUMEHAEMBIX
reo(PU3NIECKUX KAPOTAKHBIX IIPUOOPOB, UTO YIIPOIIAET
MPOBEIEHUE UCCIIEAOBAHNI U CYIMIECTBEHHO MOBBIIIAET UX
WH(MOPMATUBHOCTb.

Cepreri KoBajieB, perHOHAJIBHBIN PYKOBOJUTEb
nojpasieneHusa BHyTpUCKBaKUHHBIE pacoTel HA THKT 1 uepes
HKT xommanuu Weatherford Poccust:

— Onepanyu 6blUIA TPOBEAECHBI HAMHU YCIIENTHO, B TOM YHCJIE
Oaroaapst 6OraroMy OITBITY PA0OTHI HA TPYAHOAOCTYIIHBIX 1
OTJAJIEHHBIX MECTOPOXKAECHUAX, KOTOPBIA UMEET KOMITAHUSA
Weatherford, a Takske 32 CY4€T HOJTHOLICHHBIX U ITOCTOSIHHO
Jgercreyomux ¢giotos I'PIT u 'HKT, MOGUIBHOCTD U
IPOXOJUMOCTb KOTOPBIX IO3BOINUIA 3(PPHEKTUBHO
3a/IEMCTBOBATD UX [JA’KE HA 9TOM HE(PTAHOM MECTOPOXKIEHUU C
IJIOXO PA3BUTOMH TPAHCIIOPTHON MH(PPACTPYKTYPOX.

CTOHUT OTMETHTB, ITO /ISl TOBLIMEHUA 3(D(DEKTUBHOCTH €I0 P

Iaxep ReelFrac™
ReelFrac™ packer
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Weatherford applied integrated
approach for successful
implementation of the project and
attracted experts of different Products
Lines including Completion (they

» provided a liner for multistage frac

operations and supporting services

for tripping), Fracturing, Coiled-

Tubing and Thru-Tubing Services

(they provided bottomhole equipment

including ReelFrac™ packer). Moreover,

the 16-stage hydraulic fracturing

operation involved innovative

technologies that helped to reduce well

construction and completion time. The

following solutions were used for well

completion:

e acompression-set, coiled-tubing-
conveyed ReelFrac packer;

* ZoneSelect™ monobore
mechanically controlled multistage
frac sleeves.

This equipment enables an unlimited
number of stages to be stimulated from
the bottom upwards in a single trip. After
fracturing the first zone, the packer is released
using an auto J-slot mechanism and the
bottomhole assembly is moved to the next
frac port, which is then opened. The packer
is actuated below the newly opened port to
isolate previously treated intervals.

Among the advantages of this technology
is the use of flush mechanically controlled
sleeves, which enables isolation of specific
ports without plugging materials. These ports
can be reopened later. The equipment also
enables other operations to be performed in
selected zones, including refracturing. The
technology also eliminates restrictions to
the outer diameter of logging tools, which
facilitates well surveys and increases their
informative value.

Sergey Kovalev, Regional Coiled-Tubing
& Thru-Tubing Product Line Manager,
Weatherford Russia:

— Works were performed successfully
because Weatherford has a vast experience
of working in inaccessible remote fields and
has fully featured continuously operating
coiled-tubing and frac fleets, the cross-country
capability and mobility of which helped 2
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paspaborku koMnanue Weatherford 6p110 IPeAIOKEHO
IPOTECTUPOBATH HA 9TOM MECTOPOXKACHUH O-HACTOAIIEMY
MHHOBAIIMOHHBIE /1JIs1 POCCHUM PEMIEHNS — TPOBEACHUE
MHOTOCTaAUHHOro I'PIT C PUMEHEHUEM KOITIOOWHI A, TN
T'HOKHUX HACOCHO-KOMNPeCCOPHBIX TPyO (I'HKT), a Takske
33JICCTBOBATD [IJ15 IIOJIHOLICHHOM OOPAOOTKH MJIACTA HOBBIN
JUISL HAIEH CTPAHBI UHCTPYMEHT. IIpeyIosKeHHbIN 114
OPOBEJCHUS 3TOro MHOrocraaurinoro I'PIT nakep ReelFrac —
nenas cucrema, cnyckaemas Ha THKT u nosBonsiomas
MIPOBOJUTH I'MJIPONECKOCTPYHHYIO IEP(POPALINIO, OTKPBITHE
nopToB cucteM MI'PIT, OGpaTHYIO IPOMBIBKY, U30JISALIAIO

u I'PIT o Mmasomy 3aTpy6y 32 OHY CIIYCKOIIOAEMHYIO
onepanuio 6e3 nogbema 'HKT.

Komnionoska ReelFrac cymecTBEHHO ITOBBIIIAET
3(PHEKTUBHOCTD PAOOT IO CPABHEHUIO C TPAJUITMOHHBIMH
METOAAMHU 3aKAHUYNUBAHUSA C YCTAHOBKOM IPOOOK U
nepdopanueit. [IpUHIINI JEHCTBUA TAKEPA JOBOIBHO IIPOCT,
HO 3(P(PEKTUBEH: B HEM UCIIOIb3YETCS I'MJIPONECKOCTPYIMHBINA
nepdopaTop AJIA CO3AAHUSA CBA3H MEXKIY CTBOJIOM CKBAKUHBI
U 11acToM. [Tocne nepdopav NPOUCXOAUT CITYCK HUXKE
30HBI TEKYIIEH NEPQHOPALTNY, AKTUBALINA ITAKEPA U U30JIALASL
HIDKEJIEKAINUX UHTEPBAJIOB C IOCIEAYIOMIUM ITPOBEACHUEM
I'PIT HOCPEACTBOM 3aKAYKHU PAOOUEN JKUJKOCTHU IO MAJIOMY
3aTpy6bHOMY nTpOoCTpaHCTBY Mesxay 'HKT u o6cagHor Tpy6ort.
ITo 3aBepiieHun I'PIT NpOMCXOAUT CTAOWIN3AIIMS TABJICHUS
MYTEM OTKPBITUA CTAOMIN3ATOPA ABHKEHHUEM KOJIOHHBI BBEPX,
06paTHAS MPOMBIBKA OT OCTATKOB IIPOIITAHT4, CPBIB ITAKEPA
U IIEPEMENIEHUE CUCTEMBI HA CJIEAYIOMTUI MHTEPBAJI IS
odepesHON NeP@MOPALTUY WIIN OTKPBITUSA IOPTA, U30JIALINA
u I'PIT. Takasg cuctema o3BOJAET ITPOBOAUTD O6PA6OTKY
HECKOJIBKUX UHTEPBAJIOB 32 OaHY CI1O, 3Ha4nUTEIBHO
COKpPAIas MPOAO/IKUTENIBHOCTD PA6OT U CTOUMOCTD
3aKAHYMBAHUA CKBAKHUHBL

34 Ne 1 (055) Mapr/ March 2016

use them at the oilfield with poor transport
infrastructure.

To enhance exploration efficiency,
Weatherford offered to test really innovative
solutions for Russia at this field —multistage
fracturing operations via coiled-tubing
together with a new tool for full-scale reservoir
treatment. ReelFrac packer offered for this job
is a compression-set, coil-tubing-conveyed
system that enables multizone perforation,
isolation, and fracturing during a single trip in
the wellbore.

The ReelFrac dramatically increases
operation efficiency in comparison to
conventional plug-and-perforation methods.
Operating principle of this packer is quite
simple but efficient: the ReelFrac uses an
abrasive perforator to establish communication
between the wellbore and formation. After
all the perforations are created, a multiset
coiled-tubing packer is activated to isolate the
wellbore below a specific zone. The zone is
then hydraulically fractured by pumping down
the coiled-tubing casing annulus. After the
fracturing operation, the packer is pressure-
equalized and unset, and the system is moved
to the next zone for further perforation,
isolation, and fracturing operations. This
system enables multiple zones to be treated
with a single trip into the wellbore, significantly
reducing completion costs and operation time.

One of the benefits of the packer is thata
mechanical casing-collar locator provides



KnpeumyuiecTsaM makepa CTOUT OTHECTU TOT (PAKT, UTO
MEXAHHUYECKUN JIOKATOP MY(PT OO6ECTIEUNBAECT KOHTPOJIb
IJIYOUHBI CITyCKAa UHCTPYMEHTA U €I'0 TOYHOE Pa3MEIIEHNE
B 30He I'PIT, IpH 3TOM Ir'JpONECKOCTPYHHBIN IEPHOPATOP
O3BOJIET AKKYPATHO BBIIIOIHATH NEPQOPALUIO C
MHHHUMAJIbHBIMU TOBPEXICHUSMH IIACTA, YMEHbBIIIAS
OTEPHU JIABJIEHUS HA TPEHUE B CTBOJIE CKBAXKUHBI U JIABJICHHE
TU/IPOPA3PbIBA 11 THULTUHUPOBAHU S TPEIIUHBL, 4YTO
COCOOCTBYET 6011e€ AI(PPEKTUBHOMY BO3JEHCTBUIO HA TIJIACT.
WHCTPYMEHT 151 OOPATHOM IPOMBIBKM OOECIIEYNBAET BBIHOC
Marepranos I'PI1 B ciiy4dae npexaeBpEMEHHON OCTAHOBKU
MPOLIECCA 3AKAYKH, YMEHBIIAA PUCK IIPHUXBATA KOMIIOHOBKH.
MexaHn4eCKas yCTAHOBKA ITAKEPA MIPOUCXOAUT 6€3 BPAIEHUA
KOJIOHHEL, 4 PETYIATOP CTAOMIU3UPYET TABICHUE B CUCTEME
MIOCJIE BBIIIOJIHEHU S PA60T, O6JIE€rdasi MPOIECC CPhIBA ITAKEPA
JUIA TIEPEMEIICHUSA HA CJIEAYIOMUI UHTEPBAJL

ITo uToram NPOBEJEHHOM PA6OTHI MOKHO KOHCTATUPOBATD,
9TO 16-CcTagnitHyIO cucTemy 3akanunsanws u 'PIT ZoneSelect
monobore yCnentHo CnyCTHIN B CKBakUHY 32 1 CIIO,
PACIIONOXKUB MY THI B 86 M IPYT OT APYTa, UTO HO3BOTHIO
OIIEPATOPY OTKPBIBATD U 3AKPBIBATH NOPTHI B XO7¢e ['PIT
10 MEPE HEOOXOAUMOCTH. [IpH BBITTOTHEHUH ONIEPALTANI
TUJIPOPA3PBIBA IO TEXHOJIOINH ReelFrac 66110 3aKa49aHO IO
60 TOHH IIPOIITAHTA B KAXK/ABIH 13 16 nHTEpBasIOB. [1IpH 3TOM
BCE PA0OTHI YAJIOCh 3ABEPIINUTDL MEHEE YEM 34 JIBE HEJIETTN
U 0€3 IPOMEXKYTOYHBIX NOABEMOB KOMITOHOBKU 'HKT
HAa ITIOBEPXHOCTb. Birarogaps cucreMe MHOIrO30HAJIbBHOT'O
I'PTT c npumenenneM 'HKT Bpems Ha BBITTOJTHEHUE PAOOT
COKPATHJIOCh BTPOE, YTO MTO3BOIHJIO COKOHOMHUTD CPEJICTBA
3aK4349HK4 32 CYET COKPAIIEHUSA 3ATPAT BPEMEHU HA
CTPOUTEJILCTBO CKBAKUHBL JIO6BIUY HA 3TOIM CKBAXKUHE
PHUTOK Ha4a1 3HAYUTENIBHO PAHEE 3ATUTAHUPOBAHHON I10
MPOEKTY JaThL. ©
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accurate depth control, enabling proper
fracture/stimulation placement. Abrasive
perforator provides clean perforations
with minimal formation damage, reducing
wellbore friction and breakdown pressures for
fracture initiation, leading to more effective
stimulation treatments. Reverse circulation
sub enables the removal of fractured materials
in case of screen-out, reducing the risk of
the BHA becoming stuck in the wellbore.
Coiled-tubing packer provides multi-set
sealing capability via tubing reciprocation,
enabling high-temperature and high-pressure
differential wellbore isolation. The pick-up
unloader equalizes system pressure after
stimulation, enabling easy packer system
unsetting for relocation.

Summarizing the results, Weatherford
crew ran a 16-interval ZoneSelect monobore
frac and completion system with the sleeves
set 282 ft (86 m) apart, which enabled the
operator to open and close the ports as
needed for treatment. They also performed
each of the 16 frac stages with 60 tons of
proppant. The operation was completed in
less than 2 weeks and without tripping out
of the hole. Using the Weatherford coiled-
tubing-conveyed multizone fracturing system,
the client reduced fracturing time threefold,
thus reducing well construction time and
saving costs. As a result, RITEK drillers brought
the well online well ahead of the project’s
schedule. ©
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