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poBeaeHne MHOToCTaguHoro I'PIT B
I I TOPU3OHTAJIBHBIX CKBA’KMHAX CTAHOBUTCS

OJTHOU U3 HAUOO0JIEE BOCTPEOOBAHHBIX
TEXHOJIOI'MYECKHUX 34124, KOTOPBIE B IIOCJIEAHUE
TOZBI CTOAT NEPE] HEPTAHBIMU U CEPBUCHBIMU
KOMITaHUAMU B Poccun. ECTb psji TEXHOJIOIUY,
KOTOPBIE Y2KE IPUMEHSITUCD JIJISI PEMIEHM S JAHHOM
3aza49u. OJHUM 13 YCIIEITHBIX PEMICHUN B JAHHOM
HAIIPABJIEHUH, MOKHO HA3BATb TEXHOJIOI'UIO
Mongoose Multistage Unlimited (o¢puriaabHbIM
JIUCTPUOBIOTOPOM KOTOPOU B POCCHIICKOM
Penepanuu u crpanax CHI asingercsa OO0 «EBC»),
KOTOPOE YCIIENTHO CE651 3aPEKOMEH/IOBATIO
npu nposeaeHny MI'PIT Ha psae pOCCUUCKUX
MECTOPOXACHUH. K IpenMy1ecTsaM JaHHOM
TEXHOJIOI'MH MOXHO OTHECTH: COKPAIIECHUE
BPEMEHHU IPOBEACHUA PAOOT 1o MI'PIT, cHI>KEHME
KOJIMYECTBA CITYCKO-TIOA'bEMHBIX OIIEPALINH,
YIPABJIAEMOCTD U IIPOIrHO3UPYEMOCTD IIPOLIECCA
3akadku 'PIIL. Bece 311 (haKTOPBI NOMYYHIN
BBICOKYIO OLIEHKY CO CTOPOHBI KOMIIAHUU, KOTOPbIE
HOMPOOOBAIN JAHHYIO TEXHOJIOTUIO HA CBOMX
CKBAKUHAX.

CeropHs Mbl XOTUM IPEJICTABUTD BAlIEMY
BHMMAHMIO OIIMCAHHE TEXHOJI0Iru1 Mongoose
Multistage Unlimited, ee OT/IMYUTEIbHBIC
OCOOEHHOCTH, 4 TAKXKE PSAJT HOBBIX
(PYHKIITMOHAJIBHBIX BO3MOKHOCTEN CUCTEMEI
Mongoose Multistage Unlimited, KOTOpBIE TENEPD
JOCTYITHBI POCCUMCKOMY ITOJIb30BATEIO.

O0wasn MHbopMaLmsi O TEXHONOMUM
Mongoose Multistage Unlimited

B Texnonorun Mongoose Multistage Unlimited
06'bEIMHEHBI KOMIIOHOBKA JIJIs1 PA306ITCHUS
MHTEPBAJIOB, criyckaeMast Ha THKT, u caBrxHbIE

MY TBI INOO0 nneppopatops! At [TII, 94TO MO3BOIAET

OCYLIECTB/IATh MHOI'OCTagUUHBIN I'PIT nipu

3AKAHYNBAHWHY CKBA’KWH 34 OAHY CITYCKO-TIOABCMHYIO

OonepaIuio u 6osee 3PHEKTUBHO, UYEM TO3BOJISICT
JII060M APYTOI METO/,
IIpy1 NCIOIB30BAHMH TEXHOJIOIMU Mongoose

/IHHOBALIMIOHHbIV

METOL 3aKaH4YBaHWA
MHTENNEKTYaNbHbIX
CKBa>XWH C BO3MOXXHOCTbIO
MOBTOPHOIO NPoBeaeHUs
[Pl (Mongoose Multistage
Unlimited)

An Innovative Method of
Intelligent Well Completion
with the Possibility of
Re-fracturing (Mongoose
Multistage Unlimited)

A.B. BAUIPAMOB, ®.B. BEJIAEB, M. BOS, 000 «EBC»;
B.C. MUPOHOB, Stratagen; A.B. OTOPOJIOB, dTaznpomuedTs-HTII»

A. BAYRAMOYV, F. BELYAEV, M. BOS, LLC “EWS”;
V. MIRONOYV, Stratagen; A. OGORODOV, Gazpromneft-NTC

ulti-stage fracturing in horizontal wells is
l \ / I becoming one the most demanded process
tasks, with which oil and service companies
are faced during recent years in Russia. There are
some technologies that were applied for this task. One
of successful solutions is the Mongoose Multistage
Unlimited technology (official distributor in Russia
is LLC “EWS”) which proved itself reliable during
multi-stage frac jobs in a variety of Russian fields. The
advantages of this technology are as follows: decreasing
time for multi-stage frac jobs, decreasing the number of
round trips, control and predictability of frac pumping
process. All these factors were highly appreciated by the
companies trialed this technology for their wells.

Multistage Unlimited THKT ciry»kaT B KA4€CTBE KaHAJIA
LUPKYIAINA K 30He ['PIT, 2 TaKKe B Ka4eCTBE pabodert
KOJIOHHBI, YTO JA€T PsJ] BAXKHBIX IPEUMYIIECTB
nepes JpyruMy METOIAMU U O3BOJIAET U30EXKATh UX
HEJOCTATKOB.

3aKaHUYMBAHHME CKBAKMHBI HAYMHAETCA OT 32004,
KOMNOHOBKA /1A I'PIT M M301411MU HHTEPBATIOB
Ha 'HKT criyckaeTcs HU»Ke CKOMb3SAMEN My(PTHL
[Tpu NPOTATMBAHUY KOMIIOHOBKH BBEPX BBICTYIIBI
JIOKATOpa MY(PT (PUKCUPYIOTCA B IIA3Y, PACIIOIOKEHHOM
BHU3Y CKOIB3AIIEN My(pThL 3aTeM o secoM T'HKT
ycraHasnusaeTc rnakep I'PIT MHOrokpaTHOU
YCTAaHOBKU. KIIMHbA YCTAHABIUBAIOTCSA BHYTPH MY(PTHI,
U MTAKEP YIUVIOTHAETCSA OTHOCUTEIBHO BHYTPEHHETO
OUWIHHIPA MY(TBI XU U30JIMPYET CTBOJI CKBA’KHUHBI
HIKE ITakepa. [Ipu yBETMYEHNH JABJIEHUA B CKBAXXUHE
KOMIIOHOBK4 ¥ BHYTPEHHHUH HMJIMHP CABUTAIOTCSA
BHU3, OTKPBIBAA OTBEPCTUA B MY(PTE JIJIAA 3AKAUKU
JKMJIKOCTH THPOPA3PbIBA B IUIACT. [1pu caBUTE My(DTHI
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Today we would like to present you a description
of the Mongoose Multistage Unlimited technology,
its peculiarities, also a variety of some new functional
capabilities of the Mongoose Multistage Unlimited
system that is now available for a Russian user.

Brief information on Mongoose
Multistage Unlimited technology

Mongoose Multistage Unlimited technology combines
a coiled tubing-deployed frac-isolation assembly with
either proprietary Grip/Shift sliding sleeves or sand-jet
perforating to deliver single-trip multistage completions
more efficiently than any other method.

When applying the Mongoose Multistage Unlimited
technology, CT serves as a circulation channel to the
frac zone, also as a working string which gives a variety
of advantages compared to other techniques and allows
avoiding their drawbacks.



a3, YIEPKUBAIOM U JIOKATOP MY(PT, 3aKPBIBACTCS,
BBICBOOOK/1a51 BBICTYHIAIOIINE YIIOPHI JIOKATOPA, YTO
JIA€T €11€ OJUH CUTHAJI O TOM, YTO MY(PTa CIBUHYJIAChH
(IIOJIE3HO B CJIy4aAX, KOIZd IJIACT HE IPUHUMAET
KUJKOCTB).

ZKNAKOCTb pa3pblBa 3aKAYUBAETCS IO 3aTPYOHOMY
IIPOCTPAHCTBY, 34 UCKJIIIOYEHUEM CJIYYAEB, KOIa
npoussoguTcs 'PIT manoro o6bema, KOraa JKUJIKOCThb
MOYKHO 3aKa4uBaTh yepe3 THKT.

ITocne 3aBepmennsa 3akauyku I'PIT Ha faHHOI
craguuy, npu noaHaTuu 'HKT oTKpeIBaeTCA
BCTPOEHHBIN BIPABHHUBAIOIINHI KJIAIIAH U CPbIBACTCA
nakep. 3a60HAsI KOMIIOHOBKA BMECTE C ITAKEPOM
THOAHMUMAECTCS BBIIIE, K CIEAYIOMEH CKONMB3IICH My(TE,
U BECD ITOPAJOK JENUCTBUH IOBTOPsETCA. [IpuMepHO
4epe3 5 MUHYT MOKHO IIPUCTYHIATD K THAPOPA3PLIBY
Ha caeayomen craauu. [Ipy TO/KHOM INIAHUPOBAHUU
Y KOOPAWUHAIIUU CTAJHUHU MOT'YT BBIITOJIHATBCSA OBICTPO
U 6ecriepebOHHO CO CKOPOCTBIO O0JIEE OJHOU CTA/TUU
B uac. [locne 3asepmenns nocnennen craauu I'PIT
3a00¥Hagd KOMIIOHOBKA ITOJJTHUMAETCS U3 CKBA’KUHBI U
CKBA’KUHA OCTAETCA C [IOJTHOIPOXOAHBIM BHYTPEHHHUM
JUAMETPOM.

OcobeHHOCTUN TEXHONOrMN
Mongoose Multistage Unlimited

Crryck konmoHHbI THKT 1TO3BOJISET HCIONB30BATH
NPOOKY/MAKEP MHOI'OKPATHOU YCTAHOBKU 151 I'PIT
U CKob3smue My 1ol GripShift™, casuraemslie
MEXAHUYECKU. [Takep MHOTOKPATHOM YCTAHOBKH
CIBHUTA€T HA KAXK/JJOU CTAAHUU CKOIB3AIYIO My(PTY
B IOJIO’KEHUE «OTKPBITO» U U30JIMPYET LEJIEBOM
MHTEPBAJI B XO/I€ MPOU3BEICHUS TNAPOPA3PLIBA.
JanHas KOMOMHAITUA TO3BOJISAET OTKA3ATbCS OT
MPOKAYUBAEMBIX TPOOOK U MIAPOB, CIBUTAIONINX
MY(TBL

MydTs! GripShift cucremsl Mongoose Multistage
Unlimited ciyCKaioTCsA NPU 3aKAHYUBAHUU CKBAKUHBI
U YCTAHABJIMBAIOTCS B KOMIIOHOBKY XBOCTOBUKA HA
3AIUIAHUPOBAHHBIX ITy6uHax nposeaeHud I'PIT. Takue
CKOJIB3AIIHUE MY(THI, CIBUTA€MBIE MEXAHUYECKU,
MOKHO LIEMEHTUPOBATb BMECTE C XBOCTOBHUKOM,
TAKUM OO6PA30M, HET HEOOXOAMMOCTH YCTAHABINUBATD
34KOJIOHHBIE TAKEPHI U151 PA30OUIEHUS UHTEPBAJIOB

Pucynoxk 2 — Cosuxcnaamygpma I'PIT
GripShift é 3axpbimom cocmoanuu
Figure 2 — Sliding sleeve GripShift in close
position

Pucynox 3 — Cosusxcnaamygpma I'PIT
GripShift 6 omxpoimom cocmoanuu
Figure 3 - Sliding sleeve GripShift in open
position
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Pucynox 1 - KHK Mongoose o5
pa3oouenun unmepeanos, cnyckaeman Ha
T'HKT

Figure 1 — Mongoose BHA running by CT for
zone/interval isolation during multistage
Jracturing

Completion starts at the toe, the assembly for frac
and isolating intervals is lowered below the sliding
sleeve. When pulling up the assembly, the shoulders of
sleeve locator are fixed in the recess at the bottom of
the sliding sleeve. Then, the frac resettable packer is set
under the weight of CT string. The slips are setinside the
sleeve and the packer seals inside the sleeve cylinder
and isolates the wellbore below the packer. When
pressure in the well increases, the assembly and inside
cylinder are shifted below, opening holes in the sleeve
for injecting frac fluid into the formation. As the sleeve
shifts, the locator recess closes, disengaging the locator
keys and providing an additional verification that the
sleeve has shifted (useful in the event that the formation
will not take fluid).

The frac is pumped down the annulus, except the
cases of low-rate frac jobs are carried out and the fluid
can be pumped down the CT string.

After the frac is away, a pull on the coiled tubing

opens the integral equalizing valve and unsets the rac
plug. The isolation assembly is moved up to the next
sliding sleeve, and the sequence is repeated. In about 5
minutes, the stage is ready for frac. With planning and
coordination, stages can be completed quickly and
smoothly at a rate of more than one per hour. After the
last stage, the isolation tool assembly is pulled from
the well and the unrestricted wellbore is ready for
production.

Mongoose Multistage
Unlimited technology peculiarities

The coiled tubing running string enables the use of
the resettable frac plug/packer and mechanically shifted
GripShift™ sleeves. At each frac stage, the resettable frac
plug isolates the target zone and shifts the sleeve open.
This highly efficient com-bination eliminates the need p
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I'PTL. My@Ter GripShift UMEIOT TaKOI K€ BHYTPEHHUHI

JUAMETP U IPOYHOCTHBIE XAPAKTEPUCTUKH, KAK

U CAM XBOCTOBHK, U IOCTABJIAIOTCA C BEPXHUM

MEPEBOAHUKOM J151 yIOOCTBA YCTAHOBKHU B KOMIIOHOBKY

XBOCTOBHMKA: HYDKHUI KOHEL] — HUMNMEbHAA PE3bOA,

BEPXHUIT — My(PTOBASL.

VHUKaJIbHAS IPOOKA/TTAKEP MHOTOKPATHOM
ycTaHoBkHY i1t [PIT Mongoose Multistage Unlimited
UMEET TPU OCHOBHBIE (DYHKIIUU:

- M30JALMA UHTEPBAJIA THPOPA3PhIBA OT
HU3JIEXKAMUX 30H;

- MEXAaHMYECKHH CJIBUT CKOIBb3AMUX MY(PT B
MOJIOKEHUE «OTKPBITO»;

- yAepKaHUE U30JIUPYIOMEN KOMIIOHOBKHM HA MECTE
B IIPOLIECCE 3aKAYKU XKUJKOCTU PA3PbIBA UJIU
NECKOCTPYHHOM NepPOpPaIIHH.

ITakep nMeeT aBTOMATUYECKUI MEXAHU3M
C 6aIOHETHBIM ITA30M, KOTOPBII IO3BOJIAET
MHO3ULIMOHUPOBATD, CIBUT'ATh U YCTAHABJINBATD
UHCTPYMEHT B CJIEAYIOIIEM MHTEPBAJIE 34 CUET
npAMONUHENHOTO ABMkeHuA THKT BBEpX 1IN BHUS.
KoHcTpyKLus, 3a30p MEXY IIAKEPOM U CTEHKAMU
KOJIOHHBI, 4 TAKXKE BO3MOKHOCTD IIPOMBIBKH JIETIAIOT
3TOT MAKEP OYEHD YAOOHBIM JIJISI UCIIOJIb30BAHUSA [IPU
npowussogcTse ['PI1 ¢ mponmanToMm. Ha ceronuAmunn
JIEHDb MAKED YK€ UCTIOIb30BAJICA JJ1 PA30OIIEHUA
129 000 nHTEPBAJIOB, MAKCUMAJIbHOE KOJIUYECTBO
MT'PIT B OGHOT CKBaKHHE JOXOIUIO A0 95 pas.

C rexnosoruert Mongoose Multistage Unlimited Bam
HE IPUAETCA OTKA3BIBATHCA OT PA3PAOOTAHHOM CXEMBI
3aKAHYMBAHHUA CKBAXXUHBI U3-32 (PYHKIIMOHAIBHBIX
OI'PAHUYEHNN UJIN BBICOKOM CTOMMOCTU. BBl MOXETE
MIPOU3BOAUTH TMAPOPA3PHIB IIACTA MIPAKTUYECKH C
JIFOOBIM KOJIMYECTBOM CTAIUU U JIIOOBIM PACCTOSIHUEM
MEXAY UHTEPBATAMH, HEOOXOIUMBIMU JIJIA
ONITUMU3AINU JJOOBIYH.

ITockonbKky B cucreme Mongoose Multistage
Unlimited HCONB3YIOTCSA U CKOIB3SIUE MY(PTHI
B 34L1EMEHTUPOBAHHOM OOCAJHOM KOJIOHHE, U
IIECKOCTPYHHAs Iepopaiusi, MOXXHO BbIOUPATH
OIITUMAJIBHOE MECTO MHUIIMAUU TpemuH I'PIT o
re€0JIOr'MYECKUM YCJIOBUAM. [IpH NCIIOIB30BAHUN
MeToaa Plug&Perf (TeXHOMIOIrust MHOI'OCTAAUHHOTO
I'PIT, 3aK/II09AIONASICS B YCTAHOBKE IIPOOKU U
NOCJIEAYIOIEH NepPOPALINU /I CIIEAYIOMICH CTAJUN
I'PIT. — TIpyM. aBT.) HEJIb35 TOYHO 3HATh, KAKHE 30HBI
06pabarbIBaOTCA 3PPEKTUBHO. [TpH NCIIOIB30BAHNUH
33aKOJIOHHBIX ITAKEPOB JJIs1 HEOOCAXKEHHOI'O CTBOJIA
TPEUMHBI I'UPOPA3PhIBA MOI'YT BOSHUKHYTD B JIIOOOH
TOYKE MEX/Y [IAKEPAMU U 1AKE HA YPOBHE CAMUX
IIAKEPOB, IIOCKOJIBKY OHH TAKXXE CO3/1A10T JABICHUE
HA IUIACT. DTO MOKET IIPUBECTHU K HEXKEJIATEJIbBHOMY
COOOIIECHUIO MEXY 30HAMU U I10JIyYEHUIO
HEeAEKBATHON NH(MOPMALIUH JJI IPUHATUA PEEHNUH
I10 AJIbHEHNIIEH Pa3pabOTKE MECTOPOXKACHUSL.

OTnnYKnA TexHoONornm
Mongoose Multistage Unlimited

B otnuuune ot rexnonorum Plug&Perf, onepanus
C MCHOJIB30BAHUEM CUCTEMBI Mongoose Multistage
Unlimited ynporeHa 1 No3BOIsAET NPOBOAUTL I'PIT
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for pump-down plugs, perforating, drop-balls, and
restrictive ball seats.

Mongoose Multistage Unlimited system GripShift
sliding sleeves are running in while well completion
and installed in liner at the depth of planned frac. Such
sliding sleeves, initiated by mechanical means, can be
cemented along with the liner, thus eliminating the
necessity to install casing packers for frac intervals
isolation. GripShift sleeves are built to match the host
casing and are shipped with an upper handling pup
joint and conventional pin-down/box-up configuration
for easy handling and make-up at the rig.

The unique resettable Mongoose Multistage Unlimited
frac packer/plug has three main functions:

- Isolate the frac zone from the zones below;,

- Mechanical grip the sleeves for shifting to “open”
position;

- Anchor the isolation assembly during frac pumping
or sand-jet perforating.

Packer incorporates an automatic J-slot mechanism
that sets, releases and resets the tool in the following
interval with straight up/down coiled tubing motion.
The construction, clearances and self-flushing design
make it extremely send-friendly and compatible with
frac operations. So far these packers has been used for
isolating 129 000 intervals, and has been cycled more
than 95 times during a one-trip completion operation.

Applying Mongoose Multistage Unlimited technology,
you will not need to refuse your current well completion
schematics because of operational limitations or high
cost. You can have any number of stages at the desired
spacing between the intervals, whatever is necessary
to optimize production. With Mongoose Multistage
Unlimited system used for both sliding sleeves in
cemented casing and sand-jet perforating, you can
target optimum spot based on geological properties.
With plug & perf method (remark: multi-stage frac
technology that comprises setting the plug followed
by perforating for the next frac stage), you can’t be sure
all zones are treated equally efficient. With open-hole
packers, fracs will initiate at any point between the
packers and even at the packers themselves because the
packers might pre-stress the formation; this could result
in non-uniform reservoir stimulation and can make
informed well spacing decisions difficult.

Mongoose Multistage
Unlimited technology differences

Unlike Plug&Perf, Mongoose Multistage Unlimited
system completion operations are streamlined and
continuous, with no need to shut down the completion
sequence between stages. It takes only a few minutes
to release the frac plug, move it up to the next sleeve,
reset it, and shift the sleeve open. The ability to circulate
reduces water and chemicals usage significantly,
compared with other multistage completion methods.
Leading-edge fluids can be circulated down to the target
zone prior to injection, by this, decreasing formation
damage.

Also, in case it is necessary to add frac stages at
planned depth, you can do sand-jet perforation. With



MPAKTUYECKU HEIIPEPBIBHO, €3 BHIHYKACHHBIX
OCTAaHOBOK MEXJy CTAAUAMU. [IJ1s1 CpbIBA ITAKEPA,
HO’bEMA MTAKEPA BBIIIIE IO CTBOJLY, IOCA/IKU ITAKEPA B
30HE CJIEAYIOMIE MY(PTHI M CJIBUT'A MY(PTHI B ITOJIOXKEHUE
«OTKPBITO» TPEOYETCS BCETO HECKOIBKO MUHYT.
BO3MOXHOCTB IUPKYJISALIMU ITO3BOJISIET 3HAUYUTEIBHO
CHU3HUTBb OO'bEM NOTPEBGIAEMOU TEXHOIOTUYECKOM
SKUJIKOCTH M XUMHYECKUX JIO6ABOK 110 CPABHEHUIO C
JPYTUMHU METOJJaMU MHOTOCTauiHOro I'PIT. Takke
IUPKYJISAIHS HO3BOJISIET 3AMECTUTD OO'bEM CKBAKUHBI
Ha KUAKOCTb ['PIT 1O Ha4Ya/1a 3aKA4YKU B IJIACT, TEM
CaAMBIM CHUKAETCS TOBPEXKJAECHUE IIACTA.

Takske B C/Iydae HEOOXOAUMOCTH IOOABUTD
ctaauu I'PIT Ha 3aJaHHOI IITyOHMHE BO3MOXKHO
MNPOBECTU T'NAPONECKOCTPYHHYIO NEPHOPALIHIO.
C nepdoparopom I'TITI Bce, 9TO HEOOXOANMO, ITO
YCTAHOBHUTB NAKEP, — U BBl MOXKETE IPOBOJIUTD CTOJIBKO
CTaJIU, CKOJIBKO BaM ITOTPEOYETCH.

KoHTponupyemas (ynpasnsemas)
onTUMM3auusa 3aKaHYMBaHUSA
MHoroctagmmHoro NPl no texHonoruu
Mongoose Multistage Unlimited

TexHOIOrUs KOHTPOIHNPYEMOU ONITUMU3ALTUN
3aKaHYUBAHHUSA MHOTOCTaguMHOro I'PIT 3akatogyaeTcs B
IIPOLIECCE MOHHUTOPHHI'A JABJICHUA U TEMIIEPATYPLI HA
3260€ CKBAKUHBI IPU OCJIEAOBATEIBHOM BBIITOJITHCHUU
craauii I'PI1 B pexxume peabHOI'oO BDEMEHH.

J1s1 OMTUMU3AIIY METOA 3AKAHYNBAHU S
MHOTOCTaAUuUHOrO I'PIT 1711 KOHKPETHOTO
MECTOPOXKJICHUS U TVIACTA HEOOXOANUM
CUCTEMATUYECKHUI TTOIXO/, K 3aKAHYUBAHUIO, KOTOPBIH
TO3BOJISET C YBEPEHHOCTBHIO JIENATh CPABHEHU A
CKBAXKUH MEX/y CO601. BaM HEO6XOIMMO CTA6MIIBHOE
BpinosIHEHME ['PIT OT cTagny K CTaAuu U 3aMEPEHHBIE
3260HBIE JAHHBIE IO OOPA6OTKAM, YTO O3BOJISIET
JIy4III€ TIOHUMATh CBOMCTBA IJIACTA, CKBAKUHY, 4 TAKXKE
OLIEHUBATD PE3YABTATHI CTUMYIIALIAU.

DTO O3HAYAET, YTO BBl HE MOXETE ITO-HACTOAIIEMY
OINITUMU3UPOBATH TPAJUITMOHHBIE 3AKAHYNBAHUA 11O
TEXHONOINU Plug&Perf, ycTaHOBKH MaKeEPa B OTKPBITOM
CTBOJIE UJIM UCTIOJIb30BAHM S C/IBMDKHBIX MY(PT C
apaMuy, HOTOMY YTO HEU3BECTHO, CKOJIBKO TPENHUH
I'PIT cozmaeTcs, Ky/la OHU PACIIPOCTPAHAIOTCA U
CKOJIBKO IIPOIITAHTA HAXOJAUTCA B KAXKIOM 13 HUX. [laxe
€CJIN BBl 3HAETE, TO HE MOXKETE BOCIIPOU3BECTH TO XKE
CaMO€ 32KAHYNBAHUE CKBA’KUHBIL, TAK KAK U3BMEHYNBOEC
Jasienune nnuuanuuy Tpemun PIT nckmogaer
BO3MOXHOCTbD YIIPABJIEHUSA ITPOLIECCOM PA3BUTHA
TPEIH U JBHUKEHUA IPONIIAHTA B Ty MJIU NHYIO
TPEUUHY. Bbl TAKXKe HE IOTy4YaeTE 3a00HHbIX IAHHBIX,
€CJIU TOJIBKO HE CIIYCTUTE B CKBAKHUHY JJOPOTOCTOSITYIO
CHUCTEMY MOHUTOPHHTA.

C noMoIibIo cucTemMbl ToueuHOro I'PIT Multistage
Unlimited BbI MOXXETE OLIEHUTD, I/I€ MHUITUUPYIOTCS
Tpemunbl I'PIT 1 CKOJBKO TOYHO NPOIITAHTA
34Ka4YMBAETCA B KAXKAYIO Tpemuny 'PIT.

He3aBucuMo OT TOr0, KAKHUE HaAPAMETPBI OOpPabOTKHU
BBl U3MEHSIETE, — PACCTOSIHUE MEXK/Y CTAIHUSIMU
I'PIT, reomeTpurio Tpemunsl P, Tun nponmnanta, }

the jet perforator run in the assembly all that is needed is
to set the tool and you are ready to add as many stages as
wanted or needed.

Multistage frac Mongoose Multistage
Unlimited technology controlled
(operated) optimization completion

Controlled Optimization for Multistage Completions
consist in the process of monitoring pressure and
temperature on the well bottom hole during consistent
performance of Frac stages in real time mode.

To optimize a multistage completion design for a
specific field and formation, one need a systematic
completion approach that allows to make well-to-well
comparisons with confidence. You need consistent
Frac performance from stage to stage and measured
downhole data by treatments, that helps you understand
better the formation properties, the well, and evaluate
the stimulation results as well.

That means that you cannot properly optimize
conventional completions by plug-and-perf technology
(note: multistage Frac technology consists in setting
plug and further perforation for the next Frac stage), and
open-hole-packer/ball-drop-sleeve, because you don’t
know how many fracs are made, where they spread, and
how much proppant is in each one.

Even if you did know, you cannot reproduce the
same completion because variable fractures initiation
pressures excludes control over the process of fracture
widening and proppant movement into this or other
fracture. You get no downhole data either, unless you
deploy a costly monitoring system.

With the Multistage Unlimited® pinpoint-frac system,
you can evaluate where fracs initiate and how much
proppant exactly is injected in each fracture.

Regardless of what treatment parameters you alter —
frac spacing, frac dimensions, proppant type, proppant

Pucynox 4 — Hunuuuavuua mpeujunst npu
moueunom I'PIT

Figure 4 — Frac initiate during pinpoint frac ),
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KOHILICHTPAUIO IIPONIAHTA, )KUAKOCTL ['PIT, cKOpoCcTh
3aKA4YKHU — BbI BCETA MOXKETE OLIEHUTD, KAK ITOBJIHSIN
JaHHBIC U3MCHCHM S, IOTOMY YTO 3aKa4yKy ['PII B

ILJIACT MOYKHO C BBICOKOU CTEIEHBIO YBEPEHHOCTHU
CIIPOEKTUPOBATD, IPOAHAIU3UPOBATH U IIOBTOPUTD HA
cnepyromux I'PIT.

Bo BpeMs npoBeeHN KaXKIO! CTaAUH TOYEYHOI'O
I'PIT KOMITOHOBKA U30/sI1IMK Mongoose Multistage
Unlimited peructpupyeT (pakTUYECKUE JABICHUE U
TEMIIEPATYPY B 30HE 06paboTKu ['PIT 11 mosx makepom
(puc. 5).

JBa 1aTYMKA BBICOKOI'O PA3PELICHU
(pa3paboTaHHBIE U 3AITATEHTOBAHHBIE CIIEITUATBHO
JULSL JAHHOTO IIPUMEHEHM ) — OJJUH BBIIIIE 3A00MUHON
KOMIIOHOBKH MHOI'OPA30BOI'O MCIIOJIb30BAHMS, A
JPYI'OM HUKE — U3MEPAIOT U PETUCTPUPYIOT JAABJICHUE,
TEMIIEPATYPY U HATPY3KY, BO3AECHUCTBYIOIINE HA
3200MHYIO KOMIIOHOBKY. B pe3y/bTaTe MO KaXKI0M1
ctaauu I'PI1 Bel DOy4Ya€eTE YHUKAIBHYIO HH(POPMAIIHIO,
KOTOPYIO Bbl HE MOKETE IIOJIYyYUTD, UCIIOJIb3 YA
TEXHOJIOI'MH IIPEABIAYIIETO IIOKOJICHUS.

AHAIU3 JAHHBIX ITOCJIE 3ABEPIIEHUA
MHorocraaurinoro I'PIT o TexHonoruu Multistage
Unlimited DO3BOJISET HOATBEPAUTD N3OSN0
30H O6PabOTKH O HY OT JIPYIOM, HJIM HA0O0POT,
BBIABJIAET IIPHUCYTCTBUE IIEPETOKOB MEXKAY 30HAMU
CTUMYJIALMH (ECTECTBEHHbIE TPEIINHBI, HU3KOE
K44€CTBO LIEMEHTHOI'O KAMHS, PA3BUTHE ITPOJOIbHBIX
TpeuuH ['PIT). TakuM 06pa3om, MOKHO PACCYUTATD
HEOOXOAMMOE MUHHMAJIBHOE PACCTOSTHUE MEXKY
ctagusamu I'PIT B ;aHHOM 111acTe. JJaHHbBIE 3260MHOTIO
M4aHOMETPA TAKXKE MTO3BOJIAIOT OLIEHUTDb HAJINYUE U
IIPUYHHY OIPAHUYECHU N 10 3AKAYKE B [IPU3A00MHOM
30HE IUIACTA ¥ HAOUBKH IPOIITAHTA.

Perucrpanys (pakTH4YECKOro AasieHus B 30He I'PIT
(T.€. UICKJIIOYAETCA MTOTPEMTHOCTD HA ITOTEPHU JABIEHUA
B HKT nipu riepecyere € yCTbEBOI'O JABJICHUS) JACT
60J1€€ TOUHYIO KAJIMOPOBKY MOJIEJIH IO JJABJICHUIO,
4TO MO3BOJIAET 6OIEE PEATTMCTUYHO PACCYUTHIBATD
Tpemuny I'PIT 1 npOBOAUTD TUAPOAUHAMHUYECKOE
MOJETMPOBAHME IIJIACTA.

MoxHO onrTUMU3UPOBaTh I'PIT BO Bpems
34KAHYMBAHUA, IPOBOJA MOHUTOPHHT U AHAJINA3
3a00MHOTO IABJIEHUA B PEKUME PEATILHOI'O BDEMEHU
cT'HKT.

BTy MTHPOPMALIHIO MOKHO UCTIONIb30BATD JIJIA
KOPPEKTHUPOBKU 00beMa 6ydepHori craauu ['PII,
CKOPOCTH 34KAYKH, KOHLICHTPALIUU IIPOIIAHTA, 4
TAKXKE TEMIIA HA60PpA KOHLIEHTPALUU OT CTAJUU K
CTA/A1H 110 MEPE TOI'O, KAK BbI IBHDKETECH BBEPX I1O
CTBOJIY CKBAXKMHBI, OCHOBBIBASICh HA JJABJIEHHUH, KOTOPOE
ABJIAETCA PEAKLIMEN IJIACTA HA BAIIIE BO3/IEUCTBUE.

B cyuae uypesmepHo arpeccuBHOM 3akauku I'PITu
MOJIYYEHUS «CTOI> (IPEXKAEBPEMEHHON OCTAHOBKE I'PIT
I10 BBICOKOMY JJaBJICHUIO) €CTh BO3MOXXHOCTD IIPOBECTHU
LU PKYJISALUIO U BBIMBITB OCTATKU IIPOIIIAHTA U3
CKBa’KMHBI 6€3 JJOMTOTHUTENBHBIX CITYCKO-TTO/TbEMHBIX
OIepaI Ui, TAKUM O6PA30M, BDEMA IIPOBEACHU A
MHOrocTaauHoro I'PIT cokpatmaercs.

E1rte ojHa BaykKHAsI OCOGEHHOCTb CUCTeMBI Multistage
Unlimited 3aK/I1092€TCS B TOM, YTO KPOME CBOEH
OCHOBHOM LIEHHOCTH, 4 UMEHHO JJUAaIHOCTHUKHU U
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concentration, frac fluid, injection rates — you can
always evaluate the effects of these design changes
because frac injection into formation one can design,
analyze and repeat at the next fractures with high
confidence level.

At every stage of pin-point Frac, the Multistage
Unlimited frac-isolation BHA records actual pressures
and temperatures in the frac zone and under packer
(see fig. 5).
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Pucynox 5 - I'pagpux oaérenusn u
memnepamypuot 6 30ne npoeedenusn I'PIT
Figure 5 — Graph of pressure and
temperature in frac zone

Two high-resolution gauges (engineered and
proprietary specifically for this application) — one
above the multiple use BHA and one below — measure
and record pressure, temperature, and loads affecting
the BHA. As a result, by every Frac stage You receive an
insight that you can’t get using the technologies of the
previous generation.

Post-completion analysis of the MS Frac data can
confirm treatment zones isolation one from another
or vice versa reveals crossflows between zones
of stimulation (natural fractures, cement failure,
longitudinal frac), so one can calculate minimum frac
spacing in a given formation. Bottom-hole pressure gage
data also identifies the presence and cause of near-
wellbore injection restrictions and proppant bridging.

Actual pressures recording in the frac zone (no
error for pressure loss in tubing when converting
from wellhead pressure) provides more accurate
model calibration by pressure enabling more realistic
frac modeling and hydrodynamic simulation of the
formation.

You can optimize fracs during the completion by
monitoring bottom-hole pressure in real time mode
with coiled tubing deadstring Then you can adjust pad
size, pump rates, and sand concentration and ramp
from stage to stage as you move up the wellbore, based
on actual formation response. You can also be very
aggressive because, even if you do screen out, circulation
removes excess proppant without extra tripping out of
the hole, so you can move quickly to the next stage.



PETHUCTPALINU 3A00MHBIX IABJICHHUHI U TEMIIEPATYD
HaJ ¥ IO, ITAKEPOM, CUCTEMA JAET BO3MOKHOCTD
OIITUMU3UPOBATH PELIENITYPY KuAKoCTH I'PIT,
UCIIO/Ib3YS peAIbHbIC JAHHBIC ITO HATPEBY U
OXJTAXKIEHHUIO KUJKOCTH ['PIT B 3001 HBIX YCIOBUSX
B IIporiecce BbinosiHeHus I'PIT 1 11ocjie OCTaHOBKH.

OnbIT NPUMEHEHUSA TEXHONIOMNM
Mongoose Multistage Unlimited
B Poccumckon Pepepaumm

B nacrosmee spems TeXHOI0rua Mongoose
Multistage Unlimited, npepnaraemas OOO «EBC»,
HA4aJ14 MU POKO IPUMEHATBCA B POCCUIICKON
denepanuu.

CBOJIHAS CTATHUCTUKA:

*  YcTaHOBIEHO 150 MydT;

e TIposeneno 25 I'TITT;

¢ Bonee 100 craauii I'PI1 3aKkadeHo;

*  MaKCHUMaJIbHO 32Ka4aHO 150 TOHH NPONITaHTA 32
1 craguro I'PIT;

¢ MakCHUMaJIbHAS KOHIIEHTPALIUA IPONIIAHTA
1400 kr/m?

* 3aKOHYEHO CKBAXXUH C MydTamMu — 11,

¢ 4 CTOIla 66110 651 BEIMBITO 6€3 JOIMOJIHUTEIbHBIX
CIIO;

¢  MaKCHMaJIbHOE KOJIMYECTBO CTaAUN Ha 1
CKBaxuHe — 19;

*  MaxcumanbHOE KOm4ecTBO I'PIT B cyTKH — 4;

¢ MakKCHMaJIbHOE KOJIMYECTBO 3aKA4dHHOT'O
npornmnadTa B 1 ckBaxxuny — 900 TOHH;

e MakCcHUMaJIbHAs INIyOHMHA IO CTBOJY CKBA’KHMHBI —
4200 m;

IIprMep TUIIOBOM CKBAXKUHBI /I 3aI1aTHOM
Cubupu (C 19 CIBUKHBIMH MY(PTAMHN):
T'opr3oHTaNIBHBIN y4aCTOK 10 1000 M;

- IiybmHa CKBa>KMHBI IO CTBOMTY A0 4200 M;
- Tny6GuHa CKBAKUHBI [TO BEPTUKAIH 1O 2600 M;
- XBOCTOBHK 114x6,34 MM.

OCHOBHBIE OCJIOKHEHUS, C KOTOPBIMH
NPUXOANIIOCH CTANIKUBATBCSA, — 3TO IIPOOIEMBI IPU
MHOJATOTOBKE CKBA’KUHBI, 4 UMEHHO:

* HerepmernanocTts ctunrepa u/munu HKT;

00
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4 Deodepauuu
- Figure 7 — Direc-
tional survey for
1085

typicalwellinRF ),

One more important feature of Multistage Unlimited
system is that but for its basic value, that is diagnostics
and recording bottom-hole pressures and temperatures
above and below the packer, the system enables to
optimize the frac fluid composition, using actual

downhole warm-up and cool-down data under bottom-

hole conditions in the process of fracturing and after it.
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Figure 6 — Example of graph work
operations

Mongoose Multistage Unlimited
technology application experi-
ence in Russian Federation

Mongoose Multistage Unlimited technology provided
by LLC “EWS” is starting to be widely used un Russian
Federation.

Brief statistics:

e 150 sleeves installed,

e 25 fracs performed;

e Max proppant for 1 frac stage is 150 tons;

e Max proppant concentration 1400 kg/ton;

¢ Completed wells with sleeves — 11;

e 4 screen-outs were cleaned without extra runs;
¢ Max number of stages per well — 19;

¢ Max number of fracs per day — 4,

¢ Max amount of proppant pumped into

Pucynox 8 — I'pagpurx ocHO8HbILX napamempos
npu npoeedenuu padom Ha MuUnNoeow

ckgadicune 8 Poccutickoii Pedepavuun

Figure 8 — Graph of main parameters for work
operations to typical well in RF >
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¢ HekayeCTBEHHBIN HEMEHTAX (LIEMEHT B
XBOCTOBUKE);

¢ Henpoxog KHK B HKT/XBOCTOBHUKE IPU CITYCKE
HHCTPYMeHTa Mongoose Multistage Unlimited, kak
CJIEACTBUE, HEOOXOAUMO JOHOJHUTEabHOE CITO
dpessr,

¢ PacxoxzaeHue (PaKTU4IECKOU U IIJIAHUPYEMOI
UHKJIMHOMETPUY;

e Hanuune nOCTOPOHHUX IPEJMETOB B
TOPU30OHTAJIBHOM YaCTHU CKBAXKWUHEBI ITOCJIE
TMO/ITOTOBKH CKBA>KUHBL

AHA/JIM3 OCHOBHBIX OCJIO;KHEHU TO3BOJIUIT

YCTAHOBHUTB CJIEAYIOIINE MUHHUMAJIbHBIE TPEOOBAHUA

P ITIOATOTOBKE CKBAXKHUHBIL:

¢ COBMECTHBIH NOAOOP CKBAKMHBI-KAH/IU/1AT4,;

¢ ComacoBaHUE MJIAHOB PA6OT JIJ1s1 HOATOTOBKU
CKBAKMHBI (IEMEHTUPOBAHUE, CITYCK XBOCTOBUKA,
ciiyck HKT;

Pucynox 9 — Pe3yasmam omud0x npu
10020MOEKe CKEANCUHDL

Figure 9 — Result of mistakes during well
preparation

¢ COmTacoBaHUE MHKJIMHOMETPHUH F'OPU3OHTAIBHOI'O
Y4aCTKa,

¢ [TabnoHupoBanue xBocToBruKa U HKT;

» TIpeasapurensHas onpeccoka mudra HKT,

e Haysm4ue noJHONIPOXOAHOIO CTUHIEPA.
Takoke TOC/Ie AaHATN34 BBIIIOJIHEHHBIX PA60T OBLIIO
BBISBJIEHO, YTO OCHOBHBIMM (DAKTOPAMHU YBEJTUYEHUA
NPOJO/KUTENIBHOCTH ONEPAIIUU IO TEXHOJIOTUN
Mongoose Multistage Unlimited siBastroTCs:
¢ OTCYTCTBHE HOATOTOBIEHHOTO CTBOIA CKBAXKUHEI
JUIA TIPOBEJIEHUSA PAOOT;

¢ OTCYTCTBHE 31BO32 HECOOXOAMMOT'O KOJIMYECTBA
MPONITAHTA U JKUJIKOCTH;

* OrcyrcrBue 24-9acoBor 6puranl I'PIT;

I1pu IpaBHUJIBHOU ITOATOTOBKE PAOOTHI U
UCKJIIOYEHHUH IOAOOHBIX CJIOKHOCTEHN OIIEPAIIHIO
0 TEXHOJIOrnH Mongoose Multistage Unlimited
BO3MOKHO BBIIIOJIHUTb MEHEE YEM 34 4 CYyTOK
19 ctapuii I'PT], Tak Kak camu ctaauu I'PIT BO3MOXKXHO
NPOU3BOAUTD Yepe3 Kaxkable 40 MUHYT. MMEHHO
TAKOE KOJIMYECTBO BDEMEHU 3AHUMAET IIEPEXOZ, OT
OJTHOU MY(PTEHI K CJIEAYIOMIEH (C OTKPBITHEM MY(DTBI)
KHK Mongoose Multistage Unlimited 1 rOTOBHOCTBIO
nposejieHus cieayioniero 'PII.  ©
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one well — 900 tons;

*  Maxwell TMD —4200.

Example of typical Western Syberia well
(with 19 sliding sleeves):

- Horizontal section up to 1000 m;

- Well true measured depth 4200 m;

- Well true vertical depth 2600 m;

- Liner 114x6.34 mm.

The main problems — were problems with well
preparation, namely:

- Stinger and/or tubing string integrity failure;

- Low-quality cementing job (cement in the liner);

- BHA couldn’t go deeper through tubing/liner
while Mongoose Multistage Unlimited tool run,
as a consequence, additional mill run was made;

- Deviation between actual and planned well survey;

- Existence of debris in horizontal section of a well
after the well preparation.

Analysis show the following minimum requirements
were established for well preparation:

» Cooperative selection of a well candidate;

» Getting Work Programs for well preparation
(cementing, running in hole with a liner, running in
with tubing);

* Getting inclination measurement of the horizontal
section approved by the Contractor;

» Drifting the liner and tubing;

» Preliminary pressure test of the tubing string;

* Availability of full-diameter stinger.

Also, after analysis of work performed, it was proven
that the main factors of increasing an operation with
Mongoose Multistage Unlimited technology are:

» The wellbore is not prepared properly for carrying
out work;

* Required amount of proppant and fluid is not
available;

e The frac crew does not work 24 hours a day.

If a job is prepared properly and the abovementioned
issues are avoided, a Mongoose Multistage Unlimited
operation can be fulfilled in less than 4 days 19 frac
stages, as the frac stages can be done every 40 minutes.
In the time it takes moving the Mongoose BHA from one
sleeve to another one you are ready to start your next
stage.
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Pucynox 10 — Pacnpeodenenue épemenu
Ha npoeedenue Padom no MexHoI0Zuu
Momngoose

Figure 10 — Timing for Mongoose well
operation ®



