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BBeaenue

TTocinegHue HECKOIBKO JIET
HedTErazonoOpIBAIOINE KOMIIAHUU
B OOJIBIIOM KOJIUYECTBE POBOJAAT
MHOTOCTAaUHHBIE TUIPOPA3PHIBLI IVIACTA
(MI'PIT) B CKBa>KMHAX C TOPU3OHTAIbHBIM
3aKaH4YUBaHUEM. CO BDEMEHEM MHOTHE
CKBaKHHBI TPEOYIOT TOBTOPHOM
CTUMYJISILIUU B CBSI3U CO CHUYKEHUEM
Je6UTOB. M 371€Ch BCTAET OCTPO BONPOC
O IPOBEIEHNU NOBTOPHBIX I'PIT 1
BBIOOPE TEXHOJIOTUI, KOTOPBIE ITO3BOJIAT
MIPOBOAUTH 3TO 3(P(PEKTUBHO, OBICTPO U
MEHEE 3aTPATHO JIJIS 3AKA34YHKA.

Texymuil poHA CKBA’KHUH, HA KOTOPBIX
nposoauics MI'PIT, TpedyeT oco60ro
NOJAXOAA B C/Iy4ae IOBTOPHOTO I'PI],

TAK KaK HEOOXOAUMO NIPOBOAUTH
CENEKTUBHYIO CTUMYJIALIAIO UMEHHO TEX
MHTEPBAJIOB, HA KOTOPBIX HOBTOPHBIHN
I'PIT 6ymeT appexTuseH. I'ne TpedyeTcsa
TOYEYHAS CTUMYJIALUA C BO3MOXKXHOCTBIO
U30JALIMYU HECTUMYJIUPYEMBIX ITEP(POPUPYEMBIX
WHTEPBAJIOB.

TexnHosoruu no MI'PIT Tak e mHUpOKO
IIPUMEHSAIOTCS B KOMIIaHUN OAO «CnaBHedTH-
MeruonHedTeras» 1 HEOGXOJUMOCTD B
nposegeHuu NoBTopHbIX I'PIT cTonT HE MEeHee
oCTpo. B cBsA3U € 3TUM «Cl1aBHEPTD>
1 000 «<EBC» coBmecTHO ¢ «NCS Multistage
Unlimited» B 2016 rogy mpoBeIy OIBITHO-
npoMbIIIEHHBIE Pa60THI (OITP) O TEXHONOT NN
noBTOPHOTO I'PIT «SpotFrac» Ha CKBAXKMHAX
JEUCTBYIOMEro (POHIA.

O61mas uH(pOPMAITHS O TEXHOJIOTHH
«SpotFrac»

Cucrema «SpotFrac» ABJIseTCa SKCKIIO3UBHOM
paszpaboTroi «<NCS Multistage Unlimited»
(O(pHULIATBHBIM JUCTPUOBIOTOPOM KOTOPOT'O B
Poccurickoit @enepanuu asiasgetTcas OO0 «EBC»).
DTO OBICTPBIA U SKOHOMUYHBII CITIOCOO
BOCCTAHOBUTB JEOUT CKBAKHHBI TyTEM
noBTOPHOIO I'PIT HENNPOU3BOAUTENBHBIX
Y4aCTKOB U JOOABJIEHHUEM HOBBIX cTaaui ['PI1,
rae Heooxoaumo. CriymenHad Ha HKT cucrema
MOXKET NEPHOPUPOBATH, U3OIUPOBATh U
CTUMYIHPOBATb HECKOJIBKO HHTEPBAJIOB 34 OJHY
CITyCKO-TIOZ/bEMHYIO OIIEPALTHIO.

KiaroueBble XapaKTePHUCTHKH:
* JJo6aBI€EHUE HOBBIX UHTEPBAJIOB JJ15
I'PIT nocpencrsom nnposenenus I'TINT
(TUAPONECKOCTPYUHAA TEPPOPALUSL).
* ToueuyHasd MOJa4Ya MUHUMU3HUPYET PACXO]
JKHUJIKOCTU U TPEOYEMYIO CKOPOCTb 3d4KAYKU.
* YCTPOMCTBA OTKJIOHEHUS IIOTOKA HE HYKHBL.
* YTOOBI YCTAHOBUTL/CHATD ITAKEP U CMEHUTD
pexumsbl nepdopanuu u I'PIT, HeoOXOAUMO
TOJIBKO OAHO JBHxkeHue HKT BBepX/BHUS.
* He Hy>XHO C6paCBIBATH MJIM IPOKAYHBATD IIAPHI.
e CucremMa BbIPABHUBAHUA 1ABJICHUA
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[IpOrpeCCUBHBIN OITBIT
IIPOBE/ICHUS CEJICKTUBHOI'O
HOBTOpPHOI'O I'PI1 11O

TEXHOJIOTUU «SpotFrac»

Progressive Experience
for Selective Re-fracturing
with SpotFrac Technology

A.B. BAIPAMOB, A.H. MBIPKO, ®.B. BEJIAEB, I.B. MUHJEPOB, 000 <EBC>;
C.A. WJIBUYEB, A.C. BOJIKOB, OAO «CiaBuedTh-Meruonunedreras»

A.BAIRAMOYV, A. MYRKO, F. BELYAEYV, D. MINDEROV, EWS;
A. ILICHEV, A.VOLKOYVY, Slavneft-Megionneftegaz

Introduction

In the last few year oil and gas production companies
perform big amount of multistage fracturing operations
in horizontal wells. With time, most of the wells required
repeated stimulation due to decrease of production. And
here the question arises for refracturing operations and
selection technology which will be efficient, quick and
less expensive for the client.

Current well stock, in which the MSF was performed
(Multistage fracturing), require a special approach in
case of re-fracturing, since it is necessary to selectively
stimulate precisely the intervals, in which re-fracturing
will be effective. Where pin point stimulation with
possibility isolation is required, one does not stimulate
perforated intervals.

MSF technology is also widely used in Public
Company "Slavneft-Megionneftegas"and the
necessity re-fracturing operations is not less acute.

In 2016 due to this Public Company "Slavneft-
Megionneftegas" and "EWS" LLC together with «NCS
Multistage unlimited» conducted pilot projects of re-
fracturing the existing wells by «SpotFrac» technology.

General information about «SpotFrac»
Technology

«SpotFrac» system is an exclusive development of
«NCS Multistage Unlimited» (the official distributor
in Russian Federation is "EWS" LLC). This is a quick
and economically profitable way to restore the well
production by re-fracturing ineffective intervals and
adding new frac stages where it is required. Run on
tubing, system can perforate, stimulate and isolate several
intervals though one round-trip operation.

Key Features:

* Adding new intervals for fracturing by performing SJP
(sand jet perforation).

* Spot feeding minimizes the flow rate and the required
rate of injection.

* No need in any tool for flow diversion

« To set/ unset the packer and change perforating/frac



COOCTBEHHOU Pa3pabOTKHU [IJIs1 IETKOU
pacIiakepoOBKH MHCTPYMEHTA.

e [my6brHA MHCTPYMEHTA KOPPEIUPYETCS
IIPY IOMOIIY YHUKAJIBHOT'O HEPA3'bEMHOT'O
JIOKATOpA MY(PT.

o I'UApPaBINYCCKUI JIEPKATEb CTAOMIU3UPYET
BEPXHIOIO YACTh KOMITOHOBKHU BO BPEMSI pa6OTHI.

IIpuHIUII PAGOTHI

J17151 TOBTOPHO CTUMYJ/IAILIUHN CYIIECTBYIOMINX
nepOOPHUPOBAHHBIX YYACTKOB UJINM OTKPBITBIX
noptoB MI'PIT uzonupymoomas 94aCTb KOMIIOHOBKU
PAa3MEIACTCS TAKUM OOPA30M, UTOOBI OXBATUTH
BCIO 30HY nepgopanuu. [Tocie nocagku
IIAKePa IIPOUCXOAUT OTKPbITHE ITOPTA I'PIT
Ha MHCTPyMeHTE. [Tociie TOTHOU U30IALINHT
00pabaTHIBAEMOT'O YUACTKA TPOU3BOAUTCS ['PIT
no HKT. ITocie 3aBepmenus I'PI1 nBrxeHUEM
HKT BBepx BbIpaBHUBAETCA JaBiaeHue B HKT
1 HUKe nakepa, nopt I'PIT 3akpeiBaeTcs, U
MAKEP BO3BPAIIAETCA B UCXOAHOE IIOJIOKEHHUE.
Janee KOMIIOHOBKA «SpotFrac» nepemeraercs
Ha CJIEAYIOMUN yYaCTOK, KOTOPBIM HYKHO
NPOCTUMYJIHUPOBATh.

OCOGEHHOCTH TEXHOJIOTHH

B ornmnane oT XUMHUYECKOIr'o
MNOTOKOOTKJIOHUTEJIS, MEXAHUYECKAA U3ONALUA
MO3BOJISET OBITh YBEPEHHBIM B TOUEYHOU
CTUMYJISALIUU ONIPENEIEHHOTO UHTEPBAA. JIETKO
U OBICTPO MOYKHO IOOABUTDH HOBBIE YUACTKH,
HUCNONb3ys NaTPyOoK A1 I'TII. C moMonibio
KOMIIOHOBKH «SpOtFrac», pacIioj0KeHHON Ha
HEOOXOIMMOM YIACTKE, IO TOT'O KAK YCTAHOBJIEH
HAaKEP, A0pa3uBHAsI CMECh ITpoKadusaeTcs no HKT
yepes coria i nepgopanyn. OOBIYHO YXOIUT
oT 8 10 12 munyT ng npopesxu OK, nemenTa
U [TOPOJBL. 34TEM ITAKEDP YCTAHABIUBAETCSA JIJIA
M30JIAMN YY4aCTKA U npoussoanTtca I'PIT rak xe,
K4K M IIPU PECTUMYIIALIMU JEUCTBYIOINX 30H.

IIocTaBa€eHHasd 3a4a49a

Jns nposegeHus padboT 1o nosTopHOoMYy I'PIT
OBbLIM OTOOPAHBI 2 KAHJUJATA — CKBAXKMHA No 1
U CKBaxHHA Ne 2. Ha KOTOpbIX ['PIT 661111
nposejeHbl B 2014 rogy, HO, HECMOTPS HA
CHMIKEHUE JEOUTOB, UMEJIN XOPOUIUA ITOTEHIAAIT
JUIA TIOTYYEHUA JOTIOTHUTEIBHOM TOOBIYN.
O6€ CKBAKUHBI ObUIA N3HAYAIbHO 3aKOHYEHDI
C maposeIMu My Tamu I'PIT u TpedoBann
IIOAT'OTOBKH JJIS1 CITYCKA KOMIIOHOBKU «SpoOtFrac».
1711 TOATOTOBKM CKBAKWHBI K IIPOBEJEHUIO
PaboT OBLI BBIITOJIHEH KOMIIJIEKC MEPOIIPUATHI
cunamu 6puraasl FTHKT (ckBakuHa Ne 1) u
opurael KPC (ckBakrHa Ne 2). BplyIy BBIIIOJTHEHBI
PabOTHI IO OYUCTKE U NTAOJIOHUPOBAHUIO CTBOJIA
CKBAXKHHBI IIpU noMmouu 6puraasl THKT u
KOMILJIEKC paboT 1o (ppesepoBaHnio mydt I'PIT
Y MIA6JIOHMPOBAHUIO CTBOJIA CKBAKHUHEI IIPH
nnomomu 6puraael KPC.

B ckBaxxrHe Ne 1 GBI BBIIIOJIHEHBI 3 CITYCKO-

MO/TbEMHBIE OIIEPAIIUHN UHCTPYMEHTA B CKBAXKUHY. }

Pucynox 1 - Ilnanupyemsie unmepeanst Onsl
noemopnozo I'PII 6 cxeadicune Ne 1

Figure 1 — Planning zones for refracturing
in well Ne1

modes you need only one motion tubing up / down.

* No need to drop orpump balls.

* Pressure equalization system of proprietary design for
easy release of packer.

» The depth of the tool is correlated with a help of unique
one-piece collar locator.

» Hydraulic holder stabilizes the upper part of the
assembly during operation.

Operations

For re-stimulation of existing perforated intervals or
open ports MSF completion, isolating part of the assembly
is positioned, so it could cover the perforated area. After
setting the packer, frac port on the tool will open up.
When the interval is isolated, fracturing is performed
down the tubing. When frac is done, moving tubing up
equalizes pressure, closes frac ports, and returns packer
to its original position. Then, the «SpotFrac» assembly is
moved to the next zone, which needs to be stimulated.

Features of technology

Unlike chemical flow diverters, mechanical insulation
helps to ensure a spot stimulation of certain interval. New
zones could be added easily and quickly using sub for
SJP. With «SpotFrac», assembly positioned at the desired
interval, before the packer is set, the abrasive mixture
should be pumped through tubing perforating through
nozzles. It usually takes 8 to 12 minutes to cut the casing,
cement and rock. Then the packer is set to isolate the
section and fracturing is performed the same way as the
re-stimulation intervals.

The objective

For the operation of re-fracturing, 2 candidate wells
have been selected - Nel and Ne2, on which in 2014 MSF
had been done, but in spite of decrease of production,
there was a good potential for additional prodiction. Both
wells were completed with ball drop completion and it
was required primarily to prepare well for «SpotFrac»
operations. To prepare well for performing works, a
complex of operations was carried out by CT fleet
(well Nel) and workover team (well Ne2). CT fleet has
carried out clea nout and reaming of the wellbore,
Workover team performed milling of the frac sleeves and
reaming of the wellbore.

On well Nel-3 round trips of the tool were performed. }
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During every trip, SJP was

performed, followed by fracturing.
On well Ne2 through one

round trip of «<SpotFrac» tool on

tubing, Workover team has carried

out successively 3 stages of SJP

f followed by fracturing.

p Like when performing works on

b well Nel, isolation of intervals was

i produced by sealing elements of

B Time [usn)

Pucynox 2 — IIpoeeodenue I'IIIl nepeozo unmepeana

Ha cxeaxcune Ne 1

Figure 2 — Sand-jet perforation first zone on well Nel

Taoauua 1 — Pa6ouue napamempot I'PII na ckeasxcune Ne 1
Table 1 — Working fracturing parameters on well Nol

! £ P b «SpotFrac» tool.
Results and Conclusions
Re-stimulation of wells Nel
and Ne2 using re-frac technology
«SpotFrac» allowed to greatly
increase average daily production
rate of wells. The application
of new technologies, as well

Maxc. pacxog cMecH, | Cpepamee gasnenue [PII, as successful performing of
Bl .
Ne crazuu/ b e B OGbeM NPOMNaKTa, T re-fracturing works allowed to
stage Max mixture rate Average frac pressure, Volume of proppant, tn . .
m*/min s carry out operations in wells
30 270 o8 with complicated design and
2 30 320 24,6 geologic specifications. The main
3 3,0 276 25

Ipu kazxaor CITO 6puta nposeeHa I'TITT
c rioceayommum nposeaeHueM I'PI1

B ckBaxkune Ne 2 32 ogny CIIO
UHCTpyMeHTA «SpotFrac» na HKT
6puraiort KPC 6b1711 BBITTOJIHECHBI
rnociaeaoBareabHo 3 ctaauu I'TIT
c nocnenyomuMm I'PIT.

Pe3yasTaT M BBIBOJBI

IToBTOpHAS CTUMYJIALUSA B
CKBaXMHAX Ne 1 1 Ne 2 ¢ IpuMeHeHHeEM
TEXHOJIOI'UH IMOBTOPHOro I'PIT
«SpotFrac» T03BOIN/IA 3HAYUTETBHO
YBEJIMYUTD CPEAHECYTOUHBIN JIEONUT
CKBAXUH U IIPUBJICYEHHE B PA3PAOOTKY
JIONIOJTHUTEIbHBIX UHTEPBAJIOB
HEPTEHACBIIEHHBIX IPOIIACTKOB, HE
3aI€HCTBOBAHHBIX PaHEE. A IPUMEHEHUE
HOBBIX TEXHOJIOTUI ITIO3BOJIUIIO TPOBECTHU
OIIEPALINU B CKBAKMHAX CO CJIIOKHOM
KOHCTPYKIIUEN U I€ONIOTO-TEXHUYECKUMU
YCJIOBUAMU. OCHOBHBIM ACIIEKTOM JJAHHOM
TEXHOJIOTHH SIBJISIETCS YBETUUYECHUE
BPEMEHU IKCIUTYATALIUN U CKBAXKUHEI,

4 TAKXKE YBEJIMYEHHUE KOI(PPUILTUEHTA
HEPTEOTAAYH IIACTA.

Pe3ynbTaThl IPOBEACHUS JAHHBIX
CKBA’KHMHO-OIIEPALUI [IO3BOJIAIOT
TOBOPUTD O BBIXOJIE HA HOBBI
YPOBEHD HAIIPABJICHHOI'O/TOYEYHOI'O
noBTOPHOIO I'PIT, 9TO ITO3BOIUT B
Oy yIIEM «BOCCTAHOBUTB» YPOBEHD
JIOOBIYU B CKBAKUHAX, HA KOTOPBIX B
MOCJIEAHUE HECKOJIBKO JIET IPOBOJUIUCH
MHoOroctagutiabie I'PIT.
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Pucynox 3 - IIpoeedenue I'PII nepeozo unmepaana
Ha ckeadicune Ne 1
Figure 3 — Fracturing first zone on well Nl

Taonuya 2 — Pabouue napamnempot I'PIT na cxeaxcune Ne 2
Table 2 - Working fracturing parameters on well Ne2

Makc. X MECH.
Ne cragun/ e Ilj\;;M?I/:IL-IC o Cpepuee H;BBECHHC U O6bEM IPONMAHTA, T
stage Max mixtu.re rate Average frac pressure, atm Volume of proppant, tn
m?/min
2,1 220 11,2
2 2,1 250 14
3 2,1 235 14

aspect of this technology is to increase the operating
time of well, as well as increase oil recovery factor by
involving additional intervals of oil-filled reservoirs not
previously involved.

The results of these well operations suggests a new
level of directional / spot re-fracturing and will allow
to "restore” production levels in wells, where in the last
few years multi-stage fracturing was carried out.



