Mpumenenue rexuonorum Plug & Perf npu
MHOro3oHanbHOM rMipopa3pbiBe B CKBaXXMHaX

C FOPU3OHTaNIbHbIM OKOHYaHMeM. OnbIT NOTOYHOro
BbINOJMIHEHNA KUCNIOTHLIX pa3pbiBOB

Application of the Plug & Perf Technology for
Multistage Fracturing in Horizontal Wells.
Experience of Simultaneous Acid Fracturing in 2 Wells
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Mybnuvkayms nogroToBneHa

Ha OCHOBe [JOKJ/1afa, 03By4eHHOIro

B npouecce 14-vi [MNoTpebutenbckon
KOH@epeHLum rno Borpocam
3KCryaTaumm KOnTioOMHroBoro
obopygoBaHUs, LEMEHTUPOBOYHOIO,
HacocHoro, a3oTHoro obopynoBaHus
n obopynosaHus ans PN

C3A0 «OUAMALL».

CerogHs B 0611acTV pPa3BUTHS TEXHONOMMIA
1 MIHHOBALMOHHOIo 00OPYAOBaHNS,

B TOM 4unce B cdhepe HedbTeno0bIHN,
MPUOPUTETHLIM BOMPOCOM CTaHOBUTCH
MaKC/ManbHasg SKOHOMUYecKas

3P PHeKTUBHOCTb.

B cBsi31 C 3TVM TpeboBaHMA 3aKa341KOB

K CEPBMCHbBIM KOMMAHVSM Hapsigy C
TpeboBaHMAMM BbICOKOW TEXHONOMMHYHOCTM
nepexoasT K OpraHM3aLLn BbINONHEHNS PaboT.
He ABnsieTca MCKNIOYEHNEM 1 BbINONHEHME
rMOPaBINYECKMX PAa3PbIBOB M1aCTOB.

KomnaHus «TaTHedTb», SBASOLLAACS 00pa3LOoM
BbICOKOW TEXHOMOMNYECKOW KYNBTYPbl M aKTUBHO

BHeLpSIOLLLAA NPOrpeccBHbIE TEXHONOMN
Ha CBOMX OObeKTaX, B TeKyLLEM rofy NpoBena
onpoboBaHKe XOPOLLIO 3apPeKOMEHA0BABLLEW
cebs TexHonorum Plug & Perf, Ho y>xe B HOBOM
Ka4yecTBe, C y4eTOM BOMPOCOB MaKCMMaIIbHOW
3KOHOMMYECKOM 3P PeKTUBHOCTM. s
peanu3aumm AaHHOW TexXHonorm Gbinn
npwsnedeHsl oot [P OO0 «TarpaC-
PemCepBucC» U nogpsaHas opraHmsaums,
npefocTaBMBLLas 000opyLoBaHMe

ans Plug & Perf.
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The publication is
prepared on the
basis of the report
presented at the 14t
Client conference

on operation of

the coiled tubing,
cementing, pumping,
nitrogen and
fracturing equipment
for FIDMASH, CJSC.

Today, maximum
economic efficiency is
a number one priority
in development of technologies and innovative
equipment for oilfield services.

In the field of technology development and
innovative equipment, including in the field of oil
production, the maximum economic efficiency

is becoming a priority issue nowadays. In this
regard, the requirements of customers for service
companies, along with the requirements of high
technology are moving to the organization of work.
There is no exception and the implementation of
hydraulic fracturing.

Tatneft, a model of high technological culture and
actively introducing advanced technologies at its
facilities, in the current year conducted testing of the
well-proven Plug & Perf technology, but in a new
quality, taking into account the issues of maximum
economic efficiency., the fleet of the state-owned
enterprise."TagraS-RemService" and the contractor
that provided equipment for Plug & Perf were
involved for the implementation of this technology.



AKTyaﬂ bHOCTb OTp&ﬁOTKI/I TexHoJ/iormmn

BrinonHeHue mHorocTaguitHoro MPM no TexHonoriu
Plug & Perf Geino 3annaHuposaHo Ha ckeaxuHe HIQY
«xanuneHedTe» NAO «TaTHedTe». QuameTp
SKCNNYaTAUMOHHON KONOHHEI 114 MM, 3a60it 2258 M,
rOPU3OHTANEBHEIN YYACTOK B NPOAYKTUEHOW YacTH
KEIHOBCKOMO ropusoHTa 321 M,

33,[{3'4!.-'1, NoOCTaBnNeHHbI2 3akKa3z4dyKOoM:

» OTCYyTCTBME OrpaHMYeHKid no
WHTepBanaM YCTaHOBKW NakepHoro
obopyaoBaHuna. MxX HageXHOCTb U
repMeTM4HOCTb.

» CowkpalweHue 3aTpat Ha CMO ana
YCTaHOBKMW Nakepa W NpoBeAeHWA
nepdgopaumnmn.

» MWHWMWM33UWA 33TPaT Ha OCBOEHKE
nocne MPM.

LU N TR LSS

Alra o - pipy

OCHOBHBIM IPEUMYITIECTBOM TEXHOJIOTUU
Plug & Perf aBsi€TCA TO, YTO BECH IIPOLIECC
MHOrocTaguiHoro I'PIT BeIIIOAHAETCS
HUCKJIIOYUTEJIBHO C IIPUMEHEHNEM
reo(pusnydeckorn naptTuu 1 paora I'PIL
Tem caMbIM OTIIAa€T HEOOXOIUMOCTD B
IIPUBJICYEHUN OPUTa/Ibl KAITUTAJIBHOI'O
pemonTa i Bbinonnenus CIIO. ITpumenenue
PaCcTBOPUMBIX IIAPOB O3BOJIAET KPATHO
COKPATUTb IIPOJO/LKUTEIBHOCTD PaboT
U 32TPATHI IIPU ITOCJIEAYIOIEM OCBOCHUHU
CKBAKMHBI.

B kagecTBE OO6'BEKTA /15T OIIBITHO-
IIPOMBICJIOBBIX UCITBITAHWUN ObLIA
OJO0OPAHA CKBAXUHA YUIIIMUHCKOM >

The main advantage of Plug & Perf
technology is the ability to perform all
fracturing stages with a logging crew and a
fracturing fleet. In this case, there is no need
for attracting workover crew. Application of
soluble balls provides significant reduction
of job duration and cost of the subsequent
stimulation of the well.

A horizontal well of Chishminskaya
area of the Romashkinskoye field has
been selected for pilot testing. Horizontal
wellbore with 321 m length was drilled
in Kynovskiy horizon reservoir that
is characterized by a heterogeneous
behavior of permeability and porosity. }
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TEXHOJIOT'

PeanusoBaHHble TeXHNYECKUE N TeXxHonorn4yeckue peweHns

Kondwrypauma cbopkm nepcdopauMoHHOH cHcTeMbl ¢ npobkoi

OcobeHHOCTH TAHAEMA NOCNeAoBaTenbHOW nepdopaumm:

v'OBecneuwBaeT nOCNeNOBaTeNLHOE, CHM3Y BBepX, cpabaTbiBaHMe CeKUMH KYMyNATUEHOMO
nepdopaTtopa 2a ogHy CNO

¥ TpumMeHAoTcA ofilepacnpocTpaHeHHbIe cpeacTea MHMUMUpoBaHuA TMna NBNA-H w 3ANH-M

v'He TpebyeTca NpUMEHEHWA CNOXHON HazZeMHOW annapaTypsl — MHULMMPOBaHKWE OCYLIECTENASTCA
WTaTHEIM B3pkIBHEIM Npubopom Tuna MBB-1 unw aHanorMyHeIM

v'HeorpanuyeHHas BpeMeHHaRA 3aaepkKa Mexay cpabaTeiBaHUAMM 3NEMEHTOB KOMMOHOBKM

CKBaX1HA ObLJIA IPOOYPEHA C TOPU3OHTAIBHBIM

OKOHYAHVICM. HpI/I 9TOM I'OPHU3OHTAJJIbHBIM

YYACTKOM HNPOTIKEHHOCTBIO 321 M ObLI For setting the packer-plug and
BCKPBIT IPOAYKTUBHBIN OOBEKT KBIHOBCKOTI'O performing perforation developed a
T'OPHU30HTA, XAPAKTEPUIYIOIINHICA KPpANHEN unique BHA that combined setting
HEOJTHOPOTHOCTBIO IO CBOUM (DHUJIBTPAITUOHHO- tool with powder explosives and
€MKOCTHBIM CBOMCTBAM. perforation charges. The unique feature

of this BHA is a separate initiation
of setting chamber and perforation
charges. Time delay between

14 peanuzany TEXHOIOIUH, ITO3BOJIAIONICH perforations is not limited.

BBITIOJIHUTD IIOCA/IKY IIPOXOAHOM MAKEP-TIPOOKU
U 1IepPOPALIMIO 32 OAMH CITYCK I'€O(PU3UIECKOTO
00OpPYyAOBaHMA, ObLIA CIIPOEKTHPOBAHA U

U3TOTOBJICHA TAHAECMHAs YCTAHOBKA, BKJIIOYAIOI A Running a tandem BHA at a setting
B Ce0s TOCAZOYHYIO KAMEPY C IIOPOXOBBIM 3aPSAI0M depth in horizontal wellbore was
U neppopanioHHbIe CHAPAABL. OCOOEHHOCTBIO performed by the injection of a
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PeannsoBaHHble TeXHU4YeCKne U TexHonornyeckue peweHuns H

B uensx obecnedveHms Be30nacHOro BbINONHEHWA

reodmanueckux paboT Npu Nocaake nakepa M nepdopaumu,
AoBOAKE pacTEOPUMOro Wapa u esinonHeHus P, Ha ycTee

CKBaXXMHbI BbIN0 CMOHTHPOBaHO cneayiolwee obopyaosaHue:
v'Yeteesan apMatypa A3MN-T-100x70 ¢ ueHTpanbHLIM

npoxoaHeIM cedeHnem 100 MM

v TpeseHTOpPHaA YCTAHOBKA € MTMAPaBNHYECKMM NPUBOOOM,
obecneunealowan nepenan Aaenexua Ao 70 MMa

¥ ly6puKaTOpHan YCTaHOBKa, NOZBONAIOLIAA BLINONHATL
MMPC npu nsbbiTouHom gaBneHnn Ha ycTee Ao 32 MMa.
CocTasHas YacTe GOHTaHHON apMaTypel ¢ NyGpUKaTOPHBLIM
obopyanosaHueM coctaeuna 26 meTpos. Kamepa nyBpukaTopa
12 meTpoe. MNeodmznyeckue paboTel BEINONHANKMCE Ha Kabene
AnameTpomM 8,5 MM,

JAAHHOM YCTAHOBKH SIBJISICTCS] HE3ABUCHMAsT fracturing fluid or a process fluid into
UHULMALMA KAMEPbI U CHAPAJIOB. 33/ICPKKA MEXK/TY the wellbore. A lubricator unit and a
CpabaThIBAHUSAMHU HE UMEET OIPAHUYEHUI 110 hydraulic blowout preventer d provided
BPEMECHUL. pressure integrity of the wellhead.

JoBeieHue TaHAEMHONU YCTAHOBKU 10 Preparation included rigging up the
HHTEPBAJIA NOCA/IKU IIPOXOAHOM ITAKeP- equipment, wellbore drifting with a
NIPOOKU B TOPU3OHTAJIBHOM YYACTKE CKBA’KHBI tandem BHA dummy and pressure test
BBITIOTHSJIOCH ITyTEM HAI'HCTAHHA JKUJKOCTH of lubricator and preventer for 500 atm.
PaspbIBa WJIU TEXHUYECKOM JKUJKOCTH 10 CTBOTY Job duration was no more than 6 hours.
CKBA’KHHBL.

CKBAKHMHBI ObL/IA IIPUMEHEHA JIYOPUKATOPHASA
YCTAHOBKA U TUJPABINYECKHH IIPEBEHTOP. This slide demonstrates the job
procedure for setting the packer-plug
} and zone isolation after fracturing. The }
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LMk noarotoBuTenbHbIX pa60T

CBopka cekuuii nyGpukaTtopa

YcTaHosKa ruapaenMyeckoro
npeeeHTOpa

MoHTax yeTeeBoro
oBopygosaHuna

Liwkn nogroToeuTensHeX pabot sknovaeT & ceba wabnoHWposKy CTEONA CKEKMHB! HE3APAKEHHOM
KOMMOHOBKOW C NPOXOAHLIM NOKATOPOM MyhT W MMUTaTOPOM Nakep-npobiu. Mo saseplueHnn MOHTaXA
wabnoxa B kamepy NybpukaTopa NPOMIBOAWTCA ONPECCOBKA YCTLEBOro AaBneHus Ha 50 MMa. Bo spems
wabnoHMpOoBKM CKBAXMHBI OCYLLECTBNASTCA NPMBA3Ka NO penepHbiM naTpybkaM, YTo B AanbHellweM
MO3EONAET NPOBOAKTL YCTaHOBKY Nakep-npobku u nposeaeHue nepdopaumm ¢ TouHocTeo Ao 0,5 M.

[IMKJI HOATOTOBUTENBHBIX PA0OT BKJIIOYAJ
B c€651, TOMMMO MOHT4K4 OOOPYJIOBAHUS,
120JIOHUPOBKY CTBOJIA CKBAXKUHBI HMHUTATOPOM
TAHJEMHOU YCTAHOBKU U OIIPECCOBKY JIyOPUKATOPA
c ipeseHTOpOoM Ha 500 atm. [IpOAOIKUTENTBHOCTD
PabOoT HE IIPEBBICHIIA MIECTH YACOB.

Ha ciariae noKasaH nopsAA0K BBIIIOTHEHU PA0OT
I10 YCTAHOBKE ITAKEP-TIPOOKU U OTCEUYEHUIO 30HBI
IIOCJIE BO3AECUCTBUSA I'MIPOPA3PHIBOM. CKOPOCTb
CIIYCKA TAHJIEMHOM YCTAHOBKH B BEDTHUKAJIBHOM
Y4aCTKE CKBAKUHBI COCTABJIsAIA 1O 5000 M/49ac.
[Tocsie BbIXO/1a YCTAHOBKU B TOPU3OHTAJIbHBIN
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running speed for a tandem BHA

in a vertical wellbore was up to 5000
m/hour. Once BHA is in the horizontal
wellbore and cannot move by its own
weight, a high-pressure fracturing
pump is launched with a rate

0.3—09 m’/min. Pump is stopped once
BHA reaches the required depth. Then,
alogging cable tension allowslocating
BHA at the target depth. Then, a
powder charge of the setting chamber
is activated, powder gases pressure
sets the plug and shears pins. After
that, perforation charges are located at
the required depth by a logging cable
tension and the next fracturing stage
is performed. After pulling the used
BHA out of hole, a soluble ball



NoprotoBka MHTepBana K nposegeHuto NPT

no texHonormu Plug & Perf

Mo 3asepweHUy WabnoHWpPoBKK .
OCYLUECTBNAGTCA CNYCK 3apAXEHHOM
KOMMOHOBKK A0 Heobxoaumoro
MHTepeana. B BepTUKaNLHOM yyacTke
CKOpOCTe cnycka ao 5000 mfvac, B
rOPU30HTANLHOM YUACTKe YCTaHOoBKa
LAOBOAWTCA NyTeM NPOKAYKM NHMHEIHOMO
rens c pacxoaom 0,3-0,9 ky6.M/MuH, He
npeekilwan AoNYCTHMOro YCTLEBOMo
AABNEHWA,

Mocne YCTAHOBKH KOMMNOHOBKH B
HYXHOM WHTepBane NpOU3BOANTCA
PACCTLIKOBKA TAHAEMHOW NapL! NyTeM
MHWLWALMW NMPONATPOHa C
OOHOBPEMEHHOM NOCAAKON NPOXOAHOMO
nakepa. 3aTem NPOM3BOAUTCA
nepdopauma yyacTka eozgeictena MPMN.

YeTaHoBKa U3BNEKASTCH U3 CKBAMMUHDI,
nyBpuKaTop AEMOHTHPYETCA, U
npouzsogutca cBpoc pacteopumMoro
wapa. [loeefeH1e W Nocagka WwWapa
OCYLUECTBNAETCA NPOKAYKOM B CKBAXMHY
nuHeitHoro rens. MomeHT nocagku
hUKCHUpYeTCRA NO UZMEHEHMIO YETLEBOMO
OaBNeHWRA,

N T e

Y4aCTOK CKBKUHBI U IIPEKPAICHUS JIBUKCHUS TTO]]
COOCTBEHHBIM BECOM 3aITYCKAJICSI HACOC BBICOKOT'O
nasnenus paorta ['PIT ¢ pacxonom ot 0,3 10 0,9 M°/MUH.
[To TOCTUKEHUH YCTAHOBKOH HY>KHOI'O MTHTEPBAJIa
34Ka4YKa OCTAHABJIMBAJIACh, U HATS)KEHUEM
reo(pU3NYECKOrO Kab€es yCTAHOBKA BBIBO/IMIIACH /10
HY>KHOH TOYKHU. [lajiee THUITUUPOBAJICS TUPOIATPOH
I1I0CA/IOYHON KAMEPBI, IABJIEHUEM [IOPOXOBBIX I'A30B
IIPOU3BOJWUIIACH ITAKEPOBKA IPOOKU U OJTHOBPEMEHHOE
Ccpe3aHue MTUPTOB. 3aTEM TAKKE HATIKCHUEM

Kabes nepOpPAITMOHHbBIE CHAPSA/IBI BBIBOAWINCH

Ha HEOOXOJIUMBIY UHTEPBAJI, U BBITTOIHSLIACh
riepoparys Caeayomen 30HbI IS THIPOPA3PbIBA.
[Tocne nogbeMa OTPaOOTABIIEH KOMIIOHOBKU
IIPOU3BOJUIICS COPOC PACTBOPUMOT'O IIAPA, YEPE3
PacYeTHOE BPEMS 3AITYCKAJICS HACOC, U C PACXO/IOM
0,3—0,6 M3/MHH ITPOUBOJIUJIOCH JIOBEJICHUE II1apa 710
IIOCA/IOYHOI'O CE/JIA HA IIPOXOHOM ITPOOKE. MOMEHT }

is dropped and a pump is launched
after the estimated time. Then, a ball
is injectedto a landing seat in the
plug with a rate 0.3—0.6 m?/min. The
moment when ball lands on the seat
is defined by an instant rise in the
wellhead pressure. After that, rate is
increased to a planned value and a
fracturing is performed.

Quality control of BHA make-up was
performed in two ways: a visual BHA
inspection after retrieval and a real-
time control with a data acquisition
pressure gauge system “GEOKIN™.

4
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TEXHOJIOT'

NoprotoBka MHTepBana K nposeaeHuto NP
no texHonormu Plug & Perf

KoHTpone kavecTea otpaboTtiu
TaHAEMHOU YCTAHOBKM KOHTpOMpyeTes 1
KaK BM3YankHo, OCMOTPOM Nnocne
noALeMa Ha NOBEpPXHOCTh, Tak U Mo
AaHHbIM paboTel Gnoka MaHOMETpoB
«TEOKMH:».

LTI IRt

it

WaeneyeHne TaHAEMHOM Naps! U3
kamepel nybpukartopa.

IIOCAJIKH 111APA ONPEEAIICA 11O U3SMEHEHUIO
YCTBEBOI'O IABJICHUA (XAPAKTEPHBIN CKA4OK). C 3TOro
MOMEHTA PACXO/T YBEIUYHUBAJICA JJO IPOEKTHDIX
[IAPAMETPOB U BHIIIOTHAJICA TUAPOPA3PHIB IJIACTA.

KoHTpOIb KadyecTBa CPAOOTKU KOHTPOIHUPOBAJICA
KA4K BU3yaJIbHO — ITyTEM OCMOTPA TAHAEMHOI
YCTAHOBKH IIOCJIE U3BJICYCHU S, TAK U B PEKHME
OHJIAIH IO JAHHBIM CUCTEMBI COOPA IAHHBIX OJIOKA
MaHOMETPOB I’ EOKNH».

B kauecTBE MHUITMAITUU OTKIIOYECHMA YYACTKA
paHee IIPOBEAECHHOI'O PA3PbIBA IPUMEHAINCH
BOZIOPACTBOPUMBIE ((PAHTOMHBIE) IIAPBI JUAMETPOM
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Mocaaka nakep-npobiu
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CpabaTeiBaHve nepdopauMoHHbIX 3apAL0E

Water-soluble (phantom) balls
with a size of 92.4 mm manufactured
in USA were used for isolation
of previously fractured zone.
Lubricator was rigged down, a ball
was dropped and a blind cap was
installed. Estimated dissolution time:
48 hours. The essential requirement
for technology implementation was
the maximum precise injection of
proppant mixture during fracturing,.



NoprotoBka MHTepBana K nposeaeHuto NP
no texHonormu Plug & Perf

Mo rotosHocT (nota NPl yepes npeseHTOPHYIO
YCTaHOBKY OCyliecTenAeTCA cHpoc pacTEopUMOoro
wapa. Bpema Hauyana pacTsopeHua 48 yacos.
YcTaHaenueaeTcA 3arnyiwka. Mpokaykol niHelHoro
rena NpoM3BOOMTCA A0BOAKa M NOCAAKa Wapa.
[anee B WTaTHOM peXHMe BbINONHASTCHA
rMAPOpPa3peIE NNAcTa ¢ TOYHOM NPOAABKOoN NecYaHou
CMECH B «HOMb®,

110 o s I wiia 15 06 20]3
— o 1 — Pacuo) maics (vl [ oy
= Pl B { CHETP (o

o ORP-AS HEL {19

92,4 mm nnponssogcTsa CHIA. /111 ux copoca
BBITIOJTHAJICA JJEMOHTAX JIyOPUKATOPA,
COPACBHIBAJICA AP U YCTAHABIMBAJIACH 3ATJIYIIIKA.

PacuerHoe BpeMs Haya1a paCTBOPECHUS — Duration of operation for setting
48 gacoB. O0A3ATEIBHBIM YCJIOBUEM JIJIA a packer-plug and perforation was
peaTH3AIMU TEXHOJIOTUH SIBJISI/IOCH BBITTOJTHEHUE from 1.4 to 2.19 hours that is 10 times
rporecca I'PIT ¢ MaKCMMaJIbHO TOYHOM faster than a standard operation with
IIPOJIABKOM ITIECYAHOU CMECHL. a tubing. The overall duration was

2 days. There was no need to drill
plugs and clean out the wellbore.
Stimulation crew installed a small-
ITpoaoOIKUTENIBHOCTD BBIIIOJTHEHUA OIIEPAITHIL sized ESP-80. A real production rate

I10 YCTAHOBKE ITAKEP-TIPOOKHU M epPOpaLiin exceeded the expected one by 4.5.

3aHuMaa ot 1,40 1o 2,19 yaca, 4To B IECATKHU

pa3 OGbICTPEE, UYEM BBITTIOJTHEHHE PAOOT MO

CTaHAApTHO TexHOoornu nnyrem CIIO HKT.

O61mas IpoAOJIKUTEIBHOCTD PA60OT COCTABUIIA

JIBOE CYTOK. [TpH 3aKTIIOYUTENIBHBIX PA0OTAX HE } }
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Peanusauna noctaBneHHbIX 3aKa34NKOM 3aaau

Jomal PI1 “Tuna [IBA 1 sapazor | Macmrad (TlaotmocTs) | Tpaegesianme
Jora I'PIT M2 2060+ 20IT1L 10+10 o8/ | Bpeus moIroTosiH JoHks 2 905 MEH
Joma FPIT M3 . 2060 +20TT1 10~10 012/t ;Epﬂnm;mmmm 2919 uuR
Joma FPIT X4 2060 +20TTIL 10+10 ot8./Mt ?Bpmnmm:nmlt-‘lﬂumi
Jora TPII M5 | 20BO+20TTI 10+10 otR./M | Bpeaa nogroTosks 208sr 1 w43 aum

Mo zaeepwenun pabot no NP, Ha cTaauu 3aknYMTENbHEIX paboT, pasbypueaxve
nakep-npobok He noHagobunoce, oTcexkaowye wapel pacTeopunuce. Bpuragow LINPC
6eino NnponzseaeHo Tonkko sHeapexue 3LH.

[ebuT ckeaxuHel B Npouecce oceoeHns B 4,5 pasa npessicun cpeaHenencTEyoWmMA
AebUT No AaHHOMY YYacTKY.

HdemoHTax
obopygosaHus
Plug & Perf
no 3aseplieHMm

paborno PN
He npesbicun
2-X yacos,

IOTPEOOBATIOCH PAOOT IO OYPEHUIO OTCEKAIOIINX
IPOOOK U NPOMBIBOK 320051. BprIra 1011t OCBOEHMS ObLI
BHEJIPEH MaoradapuTHbIv DIIH-80. ®akTrudecKkuin

. This slide presents a technical
JEeOUT TTPEBBICHIT OJKU/TAEMBIH B 4,5 pa3a.

proposal for cost reduction of
multistage acid fracturing using a
needle device and a mechanical
sleeves locator. Perforation for acid
fracturing operations was performed
in one run. Mechanical sleeves locator
allowed to eliminate intermediate
run for pulling BHA to surface and
performing costly logging operation
of the horizontal wellbore for precise
location of the deployed BHA before
perforation.

Ha nipeacraBiieHHOM Cam/ie JEMOHCTPUPYETCS
TEXHUYECKOE PEIICHHE 110 COKPAIICHUIO 3ATPAT IIPU
BBIITOJTHEHUH KHUCIOTHOIO MKI'PIT ¢ mpuMeHeHueM
IIPOKAJIBIBATEIISA U MEXAHUYECKOI'O JIOKATOPA MY(PT.
Bech UK pa®oT IO BTOPUYHOMY BCKPBITHIO Y4ACTKOB
T'OPU30OHTAJIIBHOM CKBAKUHBI JJI1 KUCJIOTHOI'O PA3PblBa
BBITIO/IHAETCA 32 OAHY CIIO. 32 cueT NpUMEHEHUA
MEXAHUYECKOI'O JIOKATOPA My(T OblJIA UCKJIIOYEHA
HEOOXOJUMOCTD IIPOMEKYTOYHOI'O ITO/bEMA
KOMITOHOBKH 1 JJOPOI'OCTOAIINX I'€O(PU3UIECKUX
HCCJICJOBAHNI T'OPU3OHTAIBHOI'O YYACTKA CTBOJIA
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Peanusauna texHonorum HenpepbiBHOINO
MHOIOCTaANNHOIo KUCJIOTHOIO Pa3pbiBa

PeweHue AnA peanuiauvu HenpepbIBHOro MHOroCTafMMUHOrO KMCNOTHOrO paipblBa

OcobeHHocTh Npoyecca:

= BroueHHE B KOMNOHOBKY
0BCANHONA KONOHHBI PENepHbIX
narpybkos.

s BrMOMEHHE B KOMNOHOBKY
HWHCTPYMEHTa MEXAHWYeCKoro

nokatopaMydT.

= [O3MUMOHMDOBAHWE KOMNOHOBKM
B CHBAMMHE NPOWIEOAMTCA NPH
MOMOLM MEXAHHYECKOTD
nokartopa MydT:

*  AOKaUMA MyDT NPOMCKOANT NpW
nogveMe HKT;

" BENUMHHa A0NONHATENEHOMD
YOUNWA, NpK NPOX0oae Yepes
MydITY, BLIBOAMTCA Ha MHAWKATOD
Beca

CKBQKMHBI 17151 TOYHOW NTPUBSA3KU MOJIOKCHUS
CIIYIIEHHOI'O OO0OPYAOBAHUA IEpe]] NeEPPOPALHEI.

Field experience shows that
modernization of operation

KaK MOKa3bIBAET MPAKTHUKA, HEMAJIOBAXKHYIO can also play an important role
POJIb B JIeJIe ONITUMM3AIINH 32TPAT HA BBITIOJTHEHHE in cost reduction for multistage
MHOT'O30HHBIX KMCJIOTHBIX Pa3PbIBOB IIPU acid fracturing after drilling. This
BBO/IE CKBAXKUH 13 OYPEHHS MOXKET ChITPATh U technology provided the ability to
YCOBEPUIEHCTBOBAHME OPIaHU3ALU paboT. [1pu perform acid fracturing on several
BBITTOJTHEHHUY PAOOT HA KYCTOBOH IIJIOIIA/IKE ObLIO wells on one well pad. Simultaneous
OPraHU30BAHO OJITHOBPEMEHHOE BBITTIOJTHEHHUE operation of the two workover crews
KHUCJIOTHBIX PA3PBIBOB. /151 UICKJIIOUEHUS TIPOCTOS and a fracturing fleet allowed to
¢dnoTta T'PII B O’KMJAHUH HOJITOTOBKH CJICTYIOIEH eliminate fracturing fleet stand-by
30HBI BO3ACHCTBUS U OTKA34 OT HECOOXOAUMOCTHU waiting for the next stage and the
[IEPUOINYECCKOI'O IIEPEMOHTAKA IIOBEPXHOCTHDBIX need for repeated rigging up of high-
JIMHUI BBICOKOT'O JIABJIEHUS ObLTA BHITIOJTHEHA pressure lines. Annular valves of two
CHUHXPOHU3AUA paboThl AByX 6puras KPCu } wells were rigged up in one injection }
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Peanunsauuns TexHONormm noTo4HOro MHOroCcTagMumHoOro
KNCJTIOTHOIO pa3pbiBa ABYX CKBa)>XXVH oagHOBpeMeHHO

OcoGeHHOCTb NpoLecca:

» Nocranoexoi geyx Gpurag KPC esinonHexa noaroToeka
DBYX CEBAXMH 13 BypeHuA K nposeaeHyia KITPN

*  BoinonHed moHTax obopyaosanua MPMN, c obeAzkoi
BBYX CHKBaWMH, obecneynBarowed BbinoNHe e
paszpoiea bes nepecraHoskm dnota MPM.

= PaforaTpeéx Gpuran CHHXPOHWIMPOBAHA ANA
HENPEepLIBHOND BRINONHEHWA patoT C YYETOM
BO3IMOMHOCTH NPOBEAEHVA PA3PLIEA HA OHOM CHBANMHE
W OQHOBPEMEHHOND BRINONHEHWA Nepdopaymn v
nepenocagyy nakepa Ha Apyrom.

(prora I'PIT. O6BA3KA 32aTPyOHOrO IPOCTPAHCTBA line. Duration of stimulation of two

JIBYX CKBA’KWH BBITIOJIHEHA B €IMHYIO JIMHUIO wells was reduced up to 3 days including
Har"eTaHus. [IpofoKUTEIbBHOCTE OOPAOOTKH preparation. This is 3.5 times lower as
JIBYX CKBA>KHUH ObLJIA COKPAIEHA JIO TPEX CYyTOK C compared to a planned duration of these
Y4YETOM IOAIOTOBUTEIBHBIX PAOOT, T.€. B 3,5 pa3a operations. ©®

10 CPABHEHUIO C IVTAHOBOU IPOJIO/IKUTEIBHOCTBIO
BBITIOJIHEHUS PAOOT. ©

IInaromepras, cOBMECMHO C 3AKAZHUKOM, PAOOMA Hauletl KOMNAHUL 8 OONACTIUL He MOJILKO
NOBLLULCHUA MEXHOJIO2ULHOCIIU U KAYECBA PEMOHINA CKBANCUN U HehImMeomoauu niacmoes,
HO U Peanu3aniisl 63aumossi200HOL Cmpamezutt ONMUMU3AUUL 3AMPam 1a npeodocmasiaemoie
cepBucHbLe YCIy2U NO360em Haulell KOMNAHULL YOePICUBAND NOSULULL B0CPEDOOBANHH020
napmmepa 8 YCa08UAX HCECMKUX PLIHOUHBLX OMHOUEHULL U OCMPOLL KOHKYPEHUUU.

A methodical work of our company in cooperation with a customer aimed at implementing new technologies
and increasing the quality of well workover and oil recovery operations as well as an implementation of mutually
beneficial strateg)y for cost reduction allows to keep our status as a bigh-demanded partner under harsh market
conditions and intense competition.
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