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NMepBoe B Poccum ycnewHoe npuMmeHeHue
TEXHONOrMmM rmapopasbisa nnacra 6es nognema
FHKT Ha noBepXHOCTb NpU NPOBEeAECHUMA
MHOroToHHa)xHbix VirrePn

First Successful Heavy-Tonnage Fracturing
with CT Inside the Well in Russia

B.A. MAIIIOPHH, M.A. CAXHIIOBA, E.A. VOHUMIIEB, AO <HK <KoHzaHEe(PTH>;
K.B. BYPIMH, M.A. JEMKOBHY, K.A. CTAPOJIYBIIEBA, dIL1ioMGep:ke>

V.A. MASHORIN, I.A. SAHIPOVA, E.A. UFIMTSEYV, AO “NK “Kondaneft”;
K.V. BURDIN, M.A. DEMKOVICH, K.A. STARODUBTSEVA, Schlumberger

B urone 2018 roga sriepsbie B Poccyu /114 3aKaUKu
MHOI'OTOHHaXHBIX I'PIT IPUMEHMIIU TEXHOJIOTUIO
MHOI'OCTAAUHNHOIO ruipopa3poisa m1acta (MI'PIT) no
MaJIOMy 3aTPyOHOMY NPOCTPAHCTBY MEXKY THOKOMN
HACOCHO-KoMIIpeccopHou Tpy6or (THKT) u HacocHO-
KomnpeccopHoii Tpyoo¥t (HKT) B ckBakmHax, rae
UCIIOJIb30BAHbI XBOCTOBUKU C YIIPABJIAEMbIMU
nopramu I'PIT (manee — MI'PIT c THKT), nepBeie pabOThI
BBINIOJIHEHBI HA KOHIMHCKOM MeCcTOpOoXaeHUuU. [1pn
UCIOJIb30BAHUHU JAHHOMN TEXHOJIOI'MU OIEPALINHU I10
nposegenuto I'PIT nposoasitcs 6e3 nogbema 'HKT Ha
IOBEPXHOCTD, YTO IIO3BOJIAET 3HAYUTEILHO COKPATUTD

Pucynox 1 - Paccmanogxa ¢hiomoeé
I'PII uT'HKT

Figure 1 - Fracturing and CT fleets layout

OIIEPAIIMOHHOE BPEMS HA CKBAXKMHE. Ha ceroguAmmnin
JIEHB Y2KE 3aBEPIIECHBI PA6OTHI HA MATH CKBAXKUHAX 110
JAHHOM TEXHOJIOrUHU € nposeaeHnueM I'PIT TonHaxem
70—100 TOHH Ha TOPT. TEXHOJIOT U 3aKAHYNUBAHUA
MTIPIT «Premium Port + Jackal» no3somnser
ONTUMHU3UPOBATE ITpouecc I'PIT ¢ NCHIO/NIb30BaHMEM
MOJIHOITPOXOAHBIX CIBUKHBIX MY(DT M BKJIIOYAET

B CEOS:

— MHOTrOpPa3oBy1o My 1y I'PIT (MonHONPOXOHA,

C BO3MOXHOCTBIO LIEMEHTHUPOBAHM, IIO3BOJIACT
IIPOBOAUTB ITIOBTOPHBIE OTKPBITHA HEOTPAHUYEHHOE
YHCJIO Pa3);

— 3aKOJIOHHBIE ITAKEPDI, AKTUBHUPYEMBIE 1ABJICHHEM,
HpeIHA3HAYEHBI I U30/IALMU 3AKOJIOHHOI'O
MIPOCTPAaHCTBA MEXAYy MydTamu ['PIT;

— KJIIOY-TOJIKATeb Harrier (MpeaHa3HaveH s
MaHUIyIAnuU My Tamu I'PIT 1 BConb30BaHUA C
I'HKT/HKT),

— JOIOJIHUTENBHO MEXAHUYECKUH ITAKED
(ONLIMOHAJIBHO, IPUMEHAETCS B CJIy4dae
HEBO3MOKHOCTH 3aKPbITh OJJUH 13 IIOPTOB).
PaccunTan Jj11 MHOIOpa3oBOI'O UCIIOJIb30BAHMS,
AKTUBUPYETCA OCEBBIM niepemernennem F'HKT
B JIIO60M MECTE XBOCTOBHUKA, PACCYUTAH HA
muddepennmansHoe gasaeHne 680 atm. (10 000 psi).

OnucaHwue TexHonorun MIPI
¢ 'HKT B ckBaXknHe
B coBpeMeHHbIX peannax Poccuuy U 110 BceMy MUPY
BCE OOJIBIIYIO OIMYIIPHOCTb HAOUPAIOT PAOOTHI
C UCTIOJIb30BAHHUEM KOMIIOHOBOK XBOCTOBUKA C
yrpasasgeMbIMu My Tamu I'PIT.
OTKPBIBAEMBIE/3AKPBIBAEMBIC IIOPTHL, KOMIIOHOBKU
C IIOJTHONIPOXOAHBIM CEYEHUEM (ITPUMED JE€TAIBHOI'O
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First successful heavy-tonnage multistage
fracturing (MSF) with Coiled Tubing (CT) inside
the well was performed in June 2018 in Russia in
the Kondinskoe field. All the wells were equipped
with reclosable CT fracturing sleeves and
stimulated using the integrated completion service
in which fracturing operations are combined with
CT operations and are run with CT inside the
well. This reduces operation time for MSF jobs.
Five MSF wells have been successfully stimulated,
with 70—100 tons of proppant per fracturing port.
The reclosable fracturing sleeves and multistage
packer technologies used in the Premium Ports +

Pucynok 2 — Mnozopa3oseasnmygpma I'PIT
Figure 2 — Reclosable CT fracturing sleeve

Jackal service enable us to optimize the fracturing

process. The system comprises:

— Recolorable CT fracturing sleeves can be
switched to various positions (The full-bore
valve can be used in cemented wells and enables
repeated opening and closing of ports);

— Open hole hydralic packers isolate zones in
uncemented completions;



OITHCAHUS MOKET OBITh HAMEH B CTAThe KOJIomb!
U KOJuIeT [1]), yipasisieMble C TOMOIIBIO THOKOM
HACOCHO-KOMIpeCcCOpHOI Tpyosl (I'HKT), mossonsior
IPOBOAUTH CeIEKTUBHBIE ' PIT KaK Ha HOBBIX
CKBA’KMHAX, TAK U HA CKBAXKUHAX I10CJIE HEKOTOPOI'O
IEPUOAA SKCIUIYATALIMH, OCBOUTD 1 BBIBECTU HA
IPUTOK KAXKABIN IPOAYKTUBHBIN UHTEPBAJI 1O
OTJEIBHOCTHU ¥ COBMECTHO (ONUCAHO Yy Bypayna u
KoJuier [2]).

g nposenenus [PIT npuMeHAETCS CIIEIUaIbHBIN
KJIIOY JJ151 OTKPBITH S /3aKPBITHA TOPTOB I'PIT. PaboTa
c noptamu I'PIT npoBoanTca npu oMoy 'HKT, mpu
atoM nnogbeM 'HKT nepen kax ot onepanyeti IPIT He
TpebyeTrcs. ['PIT mpOBOAUTCSA IO MAJIOMY 3aTPyOHOMY
npoctpaHcTBy THKT — HKT. lononHUTEIBHBIM
IPEUMYIIECTBOM JAHHOU TEXHOJIOTUHU ABJIACTCSA
BO3MOXXHOCTB JOOABIATH cTaguu I'PIT K yrxe

Pucynox 3 - Knou-moaxamens
Figure 3 — Shifting tool

Pucynox 4 — Mexanuuecxuii naxep
(onuuonansno)

Figure 4 — Multistage packer (optional)

YCTAHOBJIEHHOM CUCTEME MPH MOMOIIU NTPOBEIEHUSA
TUIPONECKOCTPYUHON NepPOPAIUH.

Texnonorus sakanunsanusa MI'PIT c THKT B
CKBAKHHE ITO3BOJIAET MIPOBOAUTD CENIEKTUBHBIE,
noBTOpHbBIE I'PIT KAK Ha HOBBIX CKBA’KMHAX, TAK U HA
CKBAXKUHAX, HAXOAIINXCA B KCIUTYaTAIIUH, 4 TAKXE
PH HEOOXOAUMOCTH BEIOOPOYHO 3aKPBIBATH [IOPTHI
I'PIT 11p1 BOZO- M ra30MIPOABICHUAX WK PA3IMYHOIO
poaa uccnenoBaHuAX. TEXHOIOrHUs IIPEAYCMATPUBAET
COKpPAIllEHUE BPEMEHU HA BBOJI CKBA’KHMHBI B
KCIUIYATALUIO, UCKIIIOYAET HEOOXOAUMOCTD
pa3bypHUBaHUA CEAEI/IIAPOB, TO3BOJAET IIPOBOAUTD
MIPOMBIBKY CKBA>KHHBI 6€3 IONOMHUTENBHBIX CITO
I'HKT, Torna Kak paBHOIPOXOJHON BHYTPEHHUNA
JUAMETP KOMIIOHOBKH UCKJIIOYAET OIPAHUYEHUA
10 JAJIBHEMIIINM BHYTPUCKBAKUHHBIM PA00OTAM.
Cy1ecTByeT BO3MOKHOCTB TPOBOAUTE MI'PIT Ha
CKBAKMHAX C YIIPABJIAEMBIMU ITIOPTAMH B JIIOOOHA
NOCNAEAOBATENBHOCTHU (1-2-3..10 6o 1-3-2..10).
OTCYTCTBYIOT KAKHE-TUOO OTPAHNUYIEHHUA 11O
KonudecTBy craaui I'PIT B ckpakuHe. TexHomorus
MO3BOJISIET O6eCEYNTh IP(PEKTUBHOE U3BJICYEHHE
34I14COB YIVIEBOJOPOAOB 34 CYET MHOI'OKPATHOT'O
YBEJIMYEHM TIOMIAAN KOHTAKTA TPEINH, KOHTPOJIA
30HBI MHULIMAIIUHN TPEIUHDL, €€ PA3MEPA U
MIPOBOJUMOCTU. }

— ACT shifting tool (CT / tubing conveyed);

— Multistage Mechanical Packer Jackal (optional,
could be used in case of inability to close one of
ports). Resettable packer, could be activated in
any part of liner with axial CT movements,

680 atm (10 000 psi) rated.

Premium Ports + Jackal Description

Premium Ports + Jackal service relies on shifting
fracturing ports with full-bore section (the
detailed description could be found in the paper of
Koloda and colleagues [1]), with CT manipulation
to perform selective fracturing not only in new
wells but in wells after any operational period.
The service also can be used in workovers not
only with individual fracturing ports but with all
the ports in the well concurrently (description
could be found in the paper of Burdin and
colleagues [2]).

The service uses reusable fracturing ports. To
perform the fracturing process, a special tool
is used to shift the ports open or closed. All the
shifting operations are handled with CT; there
is no need to pull the CT out of the well before
each fracturing operation. The fracturing fluid
is pumped down the annulus of the frac string
and CT. Another benefit of the technology is the
possibility to add extra fracturing operations
to the initially agreed program by making extra
abrasive perforations with CT, if needed.

Such technology gives an opportunity to
perform selective stimulations either at new
wells or at wells in production while enabling
the operator to close ports if gas or water
breakthrough occurs or if well intervention or
logging are required. The technology reduces

Knanaw
Premium Porl

{onuMoHansHo)

Pucynox 5 — llopm u knrou na THKT
Figure 5 — Frac sleeve and shifting tool BHA

operational time by eliminating seat and ball
milling and thereby enabling CT well cleanout
without additional runs, while full bore
completion doesn’t restrict any subsequent

well intervention or limit the number of stages.
Treatments can also be performed in any sequence
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Ha Ka>x/I0¥ CKBa>KHUHE ObLI IPOBE/IEH CIEAYIOMINH

KOMILJIEKC MEPOIIPUATHI:

¢ [I1a6I0HUPOBAHUE CKBAYKUHBI C 3100MHBIM
JBUTATEJIEM U (ppe30oU AuaMETPOM 95 MM. JJlaHHAs
onepays NO3BOJIUT UCKIIOYUTD ITOC/IC YOI I
HENPOXO/] C KIIIOYOM JUAMETPOM 95 MM U B
CJIy4ae HAJIM4IUs 32001MHOI'O MyCcOpa IPpOpadboTaTh
UHTEPBAJIBI ITIOCAIOK J1A ITOCIEAYIOLIETH
HOPMAJIM3ALMHU CO LIJIAMOYJIOBUTEJIEM.

* Hopmanusanus co MUIaMOYJIOBUTETIEM SIBIISETCS
KPUTUYHON Y BAXKHOM YACTHIO ITOATOTOBKU
CKBAXXKUHBI K IIPOBEJIEHUIO OIIEPALTUT IO
OTKPBITUIO/3aKPBITUIO NOPTOB I'PIT kak c THKT
B CKBAKMHE, TAK U B CJIy4ae NMOAbEMA ITOCIIE
OTKPBITHA. CXOAS U3 CIIOKUBIIETOCS OIBITA HA
BBITTOJIHEHHBIX CKBAKMHAX, HAJIMYUE 3A60HOIO
MYCOpa ABJIAETCA CTAHAAPTHOM IIPAKTUKOM KaK
JUISI HOBBIX CKBAKHMH, TAK U JI/I1 CKBA’KHH ITOCJIE
3KCIUTyaTanuu. Hopmannzaiusa CTBOIA CKBASKHMHBI

CO NJTAMOYJIOBUTCJICM ITIO3BOJISACT N3BJICYDb prHHbeI

MYCOP, KOTOPBIH B ITIOCJIEAYIOIIEM MOXKET IIPUBECTU
K OCJIO’KHEHHUAM BO BPEMSA PAOOTHI C KJIIOYOM.
OCHOBHO! INPUYUHOM JAHHBIX OCJIOKHEHNH
ABJIAETCA MAJIEHBKUU 3230D 4 MM MEX/y KJTIOUOM
95 MM M BHYTPEHHUM JHUAMETPOM XBOCTOBHUKA

99 MM, YTO IPUBOJAUT K OCJIO;KHEHHUSIM IIPU paboTe
10 OTKPBITHIO/3AKPBITHIO IIOPTOB.

* IIposegenune MI'PIT c T'HKT B ckBaxkuHe. Kak
OTMEYAJIOCh PAHEE, OTKPBITUE/3AKPBITUE IIOPTOB
s nocseayouero I'PIT npoucxoauT 6€3 nogbeMa
I'HKT Ha TIOBEPXHOCTb.

* TIpOMBIBKA CKBA’KMHBI ITOCJIE IPOBEAECHUA KAXKIOI'O
I'PIT 1 niepeJi OTKPBLITHEM IIOPTOB.

* OTKpbITHE BCeX TOPTOB I'PIL

* OCBOEHME CKBAKUHBI 4230TOM.

KomnnekcHbI noaxoa K NpoBeAeHuto
MrIPIMN 6e3 noabema FTMHKT

Texnomnorus «Premium Port + Jackal»
HO/IPA3YMEBAET YCTAHOBKY CBUKHBIX MY(PT
PaBHOIPOXOTHOI'O IMAMETPA B KOJOHHE 114
unu 140 MM U MOXKET OBITh UCIIOJIb30BAHA KAK B
IIEMEHTHUPOBAHHOM CTBOJIC, TAK U C PA3rPAaHUYECHUEM
CTa iU 3AKOJIOHHBIMHU MTaKepaMu. My TbI
aktuBupyloTca Ha 'HKT ¢ nocieayomen 3aKadKoi
I'PIT no manomy 3atpyoy HKT — I'HKT, mammaue
CHEUANBHOI yCThEBOU apMaTypsl Fracguard
TO3BOJISIET IPOU3BOAUTH COBMECTHBIN MOHTAXK
ob6opynoBanug 'HKT u I'PIT.

IIposenenue MI'PIT c THKT B CKBa>KMHE ObLIO
BO3MO’KHO IIPU IPUMEHEHNH CIIEITUATIBHOT'O
060PYAOBAHUS, 4 UMEHHO:
¢ ucnonbzopanue 'HKT nuamerpom 50,8 MM

06YCIIOBIIEHO HEOHOXOINMOCTBIO OOECIIEYUTD

noxoxzaenue 'HKT 1o HeOOXOAMMBIX ITTyOUH B

TOPHU30HTAJIBHBIX YYACTKAX CKBAKUHBI 10 2000 M,

IIPOBOJUTL IIPOMBIBKY CKBA>KHH C 9(P(PEKTUBHBIMHA

pacxopamu. IIppuMeHeHnE OOJIBIIETO TUIIOPA3MEPA

TPyO BJIEYET 32 COOOU UCTIONB30BAHUE HOsIee

MOIIHOI'O CHJIOBOI'O OO60PY/IOBAHUS, 4 UMEHHO:

— JUIs1 pabOTEI C HOBBIM TUINIOpazMepoM 'HKT

50,8 MM MCIIOJIb30BAHA UHXXEKTOPHA I'OJIOBKA
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Pucynox 6 - Ilpumep Kkoncmpykuuu
cKeadcunst npu npoeedenuu MI'PII no
mexnonozuu «Premium Port + Jackal»
Figure 6 — Example of well schematic while
performing «Premium Port + Jackal»
operation

(1-2-3..10, or 3—1-2 sequence if needed). The
service also enables maximized wellbore coverage
and reservoir contact to increase production
and recovery by achieving maximum control of
fracture placement, sizing, and conductivity.

Each horizontal well in the Kondinskoe field was

Pucynox 7 - Cpaenenue pacnpeoenenusi
mpewun 6 20PU3OHMANLHOM CINEO0.Ne, CleBa
cmanoapmuan mexuonozua MI'PII, cnpasa
mexnonozus «Premium Port + Jackal»
Figure 7 — Comparison of fractures
distribution along borizontal well, right
«Premium Port +Jackal», left standard MSF
technology

treated as follows:

» Well drifting with motor and milling tool with a
diameter not less than 95 mm to ensure smooth
work with each of the subsequent BHAs.

* Bottomhole cleaning with sludge extractor is a
critical process in well preparation for shifting
fracturing ports. Based on experience, we
determined that bottom-hole sludge (Figure 8)
is always presented in the well both at new and



Pucynok 8 — Pe3yasmamst HOpmaIu3auu
CO WNAMOYTI06UMENEM

Figure 8 — Bottombole sludge, removed from
the well with a sludge extractor

IOBBIIIEHHBIX MOIITHOCTEH, 60JIE€ BMECTUTEIBHBIE
6apabaHbl, 4 TAKXKE CHUJIOBBIE ATPETATHI 151
obecriedeHn st HEOOXOAMMBIX MOIITHOCTEN B
IIPOLIECCE TPOU3BOJICTBA PAOOT.

* KpectoBuHa c npotekTopom asst THKT.

B cOCTaB IPOTHUBOBLIOPOCOBOIO O60OPYAOBAHUS,
CMOHTUPOBAHHOTO HA YCThE CKBAXKUHBL, O0S13aTEITBHO
BXOJUT CHEUATIBHAS KDECTOBUHA C IPOTEKTOPOM
Jutst THKT. TIpOTEKTOP SIBJISIETCSI HEOOXOAMMBIM JIJIsI
ob6ecneuenus 3amuTel THKT oT 3po3um nponmnanTom
npu nposeaeHnu I'PIT.

e TuapaBINdYeCcKUI OCHULIATOP 73 MM

HO3BOJISIET JOCTUTaTh 326051 ¢ THKT 1 goBOAUTH

JIONIOJTHUTENBHYIO HATPY3KY Ha IOPT /I

OTKpPbITUA/3aKpbITUA ITIOpTA 'PIT, 2 TaKKe

CO3/JaBATh OCEBBIE U PA/INAJIbHBIE HATPY3KH HA

IIOPT, YTO TAKKE [IOMOT'AET IIPHU €TI0 OTKPBITUH/

3aKPBITHH.

WHCTPYMEHT SIBJISIETCS ONIJUOHATIBHBIM U MOXET
OBITH BKJIIOUEH B cocTaB KHK B 3aBUCMMOCTH OT
IJIYOUHBI CKBAKUHBI U KO3(M(MUIIMEHTA TPEHUS.
AKTHBALIMA UHCTPYMEHTA IIPOUCXOUT IYTEM
3aKadky KUAKOCTU yepe3 'HKT. [Ipu akTuBanuu
OCLIMJUIATOPA CO3JAI0TCA BUOPAIIUH, 32 CHET YETO
MPOUCXOAUT CO3AAHUE TONOTHUTENBHOIM HATPY3KHU
Ha 3a60€.

H30oma1us 1oCaeJOBATECAbHbBIX CTAUH MOXET
OCYIIECTBAATHCA ITYTEM 3AKPBITHA NIPEABIAYIIEN
My ThI I'PIT. TAKMM O6Pa30M, UCIIOJIB30BAHUE
MHOT'OPA30BOI'O MEXAHUYECKOI'O ITakepa Jackal
BO3MOKHO B KAYECTBE JJOTIOJTHUTEIBHOTO
MHCTPYMEHTA B CJIY44€ HEBO3MOXHOCTH
nzonAanuu craauu ['PI1 myTeM 3aKpeITUA MY(PTHIL.
OTIMYUTENBHOM OCOOEHHOCTBIO TEXHOJIOIUH
ABJIAETCS €€ MOJYJIBHOCTb U BO3MOKHOCTD
OTKPBITUS U 3aKpbITHA My ThI I'PIT OfHUM U TEM

JKE€ MTHCTPYMEHTOM-KJIIOYOM B KOMIIOHOBKE 'HKT }

workover wells, as explained by Burdin and
colleagues [2]. Large pieces of sludge could lead
to complications during jobs inside the well
because of the small (4-mm) clearance between
the shifting key and liner ID.

* MSF with CT inside the well. Frac ports are
shifted in any sequence without pulling CT out
of the well.

* Cleanout after all fracturing operations but
before reopening all the fracturing ports.

* Open all fracturing ports.

 Nitrogen lifting operations.

Integrated Approach Premium

Ports + Jackal with CT in the Well
Technology Premium Port + Jackal uses 4.5- or

5.5-in fullbore liners and can be used in cemented

or uncemented wells. Sleeves are activated with

CT after stimulation through the CT/frac string

annulus. In addition, a FracGUARD" isolation head

allows simultaneous rig-up of coiled tubing and
fracturing equipment.

The possibility of execute MSF with CT inside
the well is possible only with special equipment:
» CT with pipe diameter of 50.8 mm (2 in.) to

ensure strength to reach total depth in the

horizontal section up to 2000 m and deliver the
rates necessary for postjob cleanouts. The large
tubing diameter also necessitated an injector
head with increased power, and extra power
units.

* Special FracGUARD*with protector for CT.

(Figure 9). This FracGUARD" needs to protect
the CT from erosion with proppant during
fracturing operations.

¢ 73-mm oscillator to help the CT reach target

depths and deliver extra loads to shift frac ports.
The tool is optional and is be used when needed,

depending on the well’s depth and friction

Pucynox 9 — Cneyuanvnan ycmoveeasn
apmamypa FracGUARD*

Figure 9 — Specially designed FracGUARD*
isolation bead

Ne 3 (065) Centsi6pn/September 2018 39

N
=
O
Q
=
@)
Z
a5
O
S3)
=




TEXHOJIOI'MU

v HKT. Takum 06pa3oM, OTKPBITHE MOXKET
IIPOBOAUTBLCA IPAKTUYECKU HEOI'DAHUYEHHOE
KOJIMYECTBO pa3 u 6e3 nogbema THKT.

OCHOBHBIE IPEUMYIIECTBA TEXHOJIOI' MU IIPU
YCJIOBUU IIPEJOCTABICHUA KOMIUIEKCHOI'O CEPBUCA
1o ycanyram 3akangusanus, 'HKT u IT'PIT komnanun
IImoMbepxe»:
¢ OOLIMPHBIN MUPOBOY OMNBIT O TPOBeAeHNIO MI'PTT

10 JAHHOM TEXHOJIOTHUH U YCIIENTHBIN OITBIT B PO;

* TEXHOJIOTMYECKHU IIPAKTUYECKU HEOI DAHUYEHHOE
KOJIN4YeCTBO cTaaui ['PIT;

* BO3MOKHOCTB JIETAJIBHOI'O BBIOOPA TOYEK

nHUuranuu TpewmuH PIT B ciryyae yCTaHOBKU B

LEMEHTUPOBAHHOM XBOCTOBUKE;

HaJIMYHE PABHOIIPOXOAHOI'O XBOCTOBUKA, B CJIy4dde

3aKAHYMUBAHUSA CO CABUXKHBIMU My Tamu ['PIT —

OTCYTCTBHE HEOOXOAMMOCTHU Pa30ypHUBaAHUS CeJiei1/

po6ok I'PTT;

* BO3MOKHOCTD IIPOBEJEHUSA CEJIEKTUBHOI'O

noBTopHOro I'PIT B paHee HE CTUMYIHMPOBAHHBIX

30HAX;

HaJIMYHE YCTheBOro 06opyaosanusd FracGUARD?,

O3BOJIAIONIETO Mpou3BoAuTh I'PIT 6€3 nogbema

T'HKT 13 CKBa>XKUHBHI,

¢ BO3MOKHOCTbD 3AIHUCH 3200 HBIX JABJICHUH HA
ABTOHOMHBII IPUO6OP Npu nposeaeHnu I'PIT;

* yrnyOJaeHHas OLIEHKA PUCKOB ¥ KOMILJIEKCHBIA
MIOJXOZ K IMOATOTOBKE COBMECTHOI'O IIJIAHA PA60T
(Bakanuusanue + 'HKT + I'PII), kKak pe3ynprar —
MHHHUMHU3ALMNA PUCKOB IIPU IIPOBEAEHUU PAOOT;

* COBMECTHMOCTBb OOOPYIOBAHUSA (HAIIPHUMED,
COBMECTHUMOCTD TUITOPA3MEPOB 3200MUHOIO U
YCTBEBOI'O OOOPYIOBAHMSA IO BCEM TPEM CEPBUCAM,;
BBIBOZ, HCOOXOAMMBIX ITapaMeTpoB ¢ THKT B I'PITu
OOpATHO U 1IP.);

* BO3MOYKHOCTB OBICTPOI'O COITTACOBAHUA U3MEHEHNUH
B IPOLIECCE PAOOT MEXY BCEMU TPEMS CEPBUCAMU
(pe3y/IbTaT: YMEHBIIEHHE OOIIETO BPEMEHU
BBIIIOJIHEHUS paboT);

* ONTUMMU3ALMA UCTIOIB3YEMOT'O BCIIOMOT' ATEILHOI'O
060pYyIOBAHUS HA KYCTOBOM 1utomaike (AKH, 1P,
1TV, A, AOTIM 1 r1p.).

OnbIT npuMeHeHnqa TeXxHoJsormm
«Premium Port + Jackal» Ha
KoHAnHCcKOM MecCTopOoXAeHUn

B nepuoj ¢ ntond 1o ceHTs16ps 2018 roga Op11u
POBE/ICHBI IIEPBbIE MHOTOTOHHAKHBIE MI'PIT c THKT
B CKBKMHAX HA KOHMHCKOM MECTOPOXKAEHUH, C
TOHHAXEM ITponnanTa 70 100 TOHH Ha OAWH HOPT.
Bce paboTtel Ha KOHIMHCKOM MECTOPOXKACHUHU
HPOBOJIMJIMCH HA TEPPUTCHHBIX KOJIJIEKTOPAX
rpymIsl AC.

Tak, cpeTHUN paCXO/l 3aKaYKHU IIPHU IPOBEJICHUU
I'PIT cocTaBun 3,5—-2,8 M?/MHUH, MAKCUMAJIbHAS
KOHIECHTPAITUS IPOINMNAHTA COCTABIIsIa 900 Kr/M?,
HCIIONIBb30BAJICS ponmaHT ppakiuu 20/40 u 16/20
Ha BCEX MTOPTax. Ha KaK/IbIH HOPT B CPETHEM OBLIIO
3aKa4aHo 230—-250 M? )KMJKOCTH IIPU IPOBEACHUN
ocHoBHOTrO I'PI1. Cpegnee gasnenue 3akauku ['PIT
coctaBuiio 400 atm., uTo Ha 80—100 aTM. BHIIIIE,
4eM IIpy npoBeaeHuu I'PI1 Ha CKBaKUHAX, I7e
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coefficient. The oscillator creates vibration and
additional loads that help CT move in the well.
Resettable mechanical packer to be used as
an additional tool if a sleeve is unable to close.
A distinctive feature of the technology is its
modularity and the ability to open and close the
sleeve with the same shifting tool on CT or tubing.
Thus, the opening/closing cycles could be carried
out unlimited number of times without additional
CT runs.
The main advantages of integrating the
completion, coiled tubing and fracturing
services are:
* extensive international experience of MSF with
this technology and successful experience in the
Russian Federation,;
technically unlimited number of frac stages;
ability to select precise fracture initiation points
with a cemented liner;
Full-bore construction, which eliminates drilling
seats and balls;
The possibility of selective refracturing;
Ability to perform fracturing while CT is in the
well,
Ability to record bottomhole pressure with
memory gauges during hydraulic fracturing;
In-depth risk assessment and integrated
approach, minimizing risks;
Hardware compatibility (for example
dimensions of downhole and wellhead
equipment, job parameters, and acquisition
systems);
Ability to manage change rapidly and safely,
operational time;
* Reduced operational footprint.

Experience of «Premium Port + Jackal»
Technology appliction at
Kondinskoe Field

First heavy-tonnage MSF with CT inside the
well were from June to September 2018 in the
Kondinskoe field, with tons of 100 tons proppant
per fracturing port. All the fracturing treatments
were performed in the terrigenous AS group
reservoirs in the Kondinskoe field.

An average slurry rate was 3.5—2.8 m?/min,
with maximum proppant concentration of
900 kg/m? of 20/40 and 16/20 mesh proppant at
all ports. On average, 230—-250 m? of liquid was
pumped during the main job at every port. The
average treating pressure was 400 atm, which is
80 to 100 atm more than we typically observe
when pumping without CT in the well. Maximum
treating pressure was 550 atm, a limitation related
to having CT in the well during the fracturing
operations.

An additional advantage of technology MSF
with CT inside the well is the ability to monitor
pressure inside CT while performing fracturing.
The average pressure inside the CT was
180—-200 atm. Pressure inside the CT is
characteristic of bottomhole pressure (BHP),
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3aKagka B THKT »XKHUAKOCTH C HEM3MEHHBIMU bl )
XAPAKTEPUCTUKAMH, C OIMHAKOBOM CKOPOCTBIO Pucynox 10 - IIpoeedenue 70-moHnaiIcCHO20
rmpokavky yepe3 THKT. ITpu JaHHBIX YCIOBUAX I'PIT na Konounckomm/p, c'rHKT 6
n3meHenwue aasneHus B THKT cBuieTenbCTByeT 00 CKreajicune
M3MEHEHNHN 3260THOT'O JABJICHHS B CKBAJKHHE, 4TO B Figure 10 — 70-t fracturing job at
CBOIO OUY€PEe/Ib IOMOr'deT CBOCBPEMEHHO PEArupOBaTh Kondinskoe field with CT inside the well
doram I'PITu THKT 1 npeaynpexacHus
OCNOXXHEHUI B mporecce I'PIT. because during fracturing we pump linear gel into
the CT with constant rate and fluid properties.
BbiBOAbI This enables rapid response to bottomhole
Ha KOHAMHCKOM MECTOPOK/ICHUH ObLIA YCIIEITHO pressure in order to prevent possible problems
BHEJIPEHA HOBAsI CUCTEMA 3aKaH4uBanusa MI'PI1 during fracturing.
Premium Ports + Jackal Ha TH MHOTOCTA/TUHHBIX
CKBAKMHAX. BbIIO UCIIOIB30BAHO OT 8 10 10 mOpTOB Summary
I'PIT HAa Ka>KA0M CKBAXKUHE, YTO COOTBETCTBYET Premium Ports + Jackal with CT inside the
46 yCIIenHO TPOBEACHHBIM orntepariusim ['PIT Ha well has successfully implemented at 5 wells in
OPOTSKEHHUU BCEX PAOOT. BO Bpems TaHHBIX paboT the Kondinskoe field, KhMAO. Each well was
BCETO ObLIO 3aKAYaHO 3434 T IPOMIAHTA. equipped with 8 to 10 fracturing ports for a total
— YuCII0 CTaUI/IOPTOB 6€3 CMEHBI UHCTPYMEHTA — of 46 successful fracturing operations during
10 mT. the period of work, with a total of 3434 tons of
— Macca nnpornanTa 6€3 CMEHbI HHCTPYMEHTA — proppant pumped.
840 ToHH. — Number of stages / ports per BHA: 10.
— Koin-Bo CToIl OTMBITO 6€3 JOIOJIHUTEIBHOI'O — Proppant pumped per BHA: 840 t.
CIIO — 1 cTagus/nopr. — Number of screanout cleaned out without an
— MaKCUMaJIbHOE KOJIMYECTBO MHOI'OTOHHAKHBIX additional CT run: 1
I'PI1 B cyTKHM Ha TeppuTOopyuu PO — 3 cTaaun. — Maximum frac stages per 24 hours: 3
CHSATBI BCE ONACEHM S I10 HECOBMECTUMOCTH JTAHHOH All concerns about the incompatibility of this
TEXHOJIOTUM C MHOI'OTOHHAKHBbIMHU ['PTL. technology with multi-tonnage fracturing
Ilo pesynbraTaM padoT CAEIANN BBIBOJ, YTO To summarize, the technology described
CYIIECTBYET OOJBIION NOTEHIINAJ /1J151 IPUMEHEHU S at the paper has a large potential for future
JIAHHOT'O TUIIA OIIEPAIIMI B OyIM>KAUIIEM OyIyIIIEM KaK implementation in Russia and abroad in the
B Poccum, Tak u 32 pybexom. © nearest future. ©
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