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valuation of daily hydraulic fracturing
operations in multizone reservoirs of
Priobskoye oil field revealed enormous potential
for efficiency rise in frac cycle and reduction of
completion time.
Priobskoye oil field is represented by three operated
reservoirs AC12, AC11 and AC10 which, in most of
the cases, are split into interlayers and on average

TPpeMsI SKCIUTyaTupyeMbIMU utactamu AC12, AC11 n

AC10, KOTOpBIE B GOJIBIINHCTBE CJIyY4€B PA3OUTHI HA

MOPOMIACTKH, U B CPEJHEM MOBBIIIEHUIO HE(PTEOTHAUN

TIOJIJIEKAT 3—4 30HBI KAXKJOM CKBAKHUHBI.
IIpOIOIKUTENBHOCTD IPOBEAEHUSA CTAHIAPTHBIX

Oneparny Mo KAamUTAJIbHOMY PEMOHTY CKBA>KHUH

(KPC) n I'PI1 Ha TPEXIIACTOBBIX 3AJIEKAX MOXET

3aHUMATB [0 TPEX U 60see HEJENb. Tekymas

IPOLENYPAa BBOAA HOBBIX CKBAXKIH B OKCILIYATAIIUIO

BKJIIOYAET (CM. PUCYHOK 1 — rpadpuaeckoe

NPEACTABIEHUE BDEMEHU PA6OT HA TPEXIIIACTOBON

THUIIOBOH CKBAXMHE [IPUOOCKOro MECTOPOKIAECHUA

TIOCJIE BBIXO/1A U3 OypEHU):

* IOJATOTOBKY CTBOJIA CKBA’KHUHBI K CITyCKO-
nogbeMHbIM oniepanuaM (CI10);

* IpOBeAcHUE NEPHOPALITNU HUKHEN 30HBI;

* CITyCK ITAKEPA U HACOCHO-KOMIIPECCOPHBIX TPYO
(HKT);

e nposeaenue I'PIT;

* Pa3PAJIKY CKBA’KHHBI,

e nogbeM HKT u nakepa 71 NEPEnOCaIKy;

* M30JIALUIO 30HbI IpoBeaeHus PIT nponmanToM/
IIPOMBIBKY /IO TPEOYEMO ITTyOHHBL.
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3—4 intervals of each well are subject to production
enhancement.

Length of standard workover and frac operations
in 3-interval reservoirs can be up to three and more
weeks. Current completion procedure includes (see
Figure 1 — graphical presentation of operation time
for a 3-interval standard well of Priobskoye field after
drilling):

* preparation of wellbore for RIH/POOH,;

* bottom zone perforation;

» running of packer and tubing;

* hydraulic fracturing;

e formation flowback;

« retrieval of tubing strings and packer for resetting;

* isolation of fractured zone with sand plug / or top
of the sand depth correction.

The AbrasiFRAC" service has been introduced
by Schlumberger as an efficient way to reduce frac
cycle time and completion time required to put the
well into production. AbrasiFRAC* appears to be a
progressive combination of two services: hydraulic
fracturing and coiled tubing with a modern BHA -
perforator AbrasiJET* (see Figure 2), which allows jet
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Pucynox 1 - Pacnpedenenue onepauuii no onamn. IIpuoocrxoe mecmopodicoenue, mpexniacmosasn CKeaicuna
Figure 1 - Daily allocation of operations. Priobskoye oilfield, 3-interval well

Texnonorus AbrasiFRAC® 6b11a TPpEAIOXKEHA
xoMmnaHuern dIlmomoepxke» Kak 3(P(PEKTUBHBIN
METOJ] COKPAIIEHHU TPOAOJIKHUTENIBHOCTH [IUKJIA
I'PIT v BBOJJA HOBBIX CKBA>KHUH B 9KCILIYATALUIO.
AbrasiFRAC® npeAcTaBaseT CO60M MPOTPECCUBHYIO
KOMOUHALIMIO ABYX cepBUCOB: I'PITu 'HKT (Tubkas
HACOCHO-KOMIIPECCOPHAS TPYOa) C UCIOIb30BAHUEM
COBPEMEHHOI KOMIIOHOBKU HU3a KOJIOHBI (KHK) —
nepgoparopa Abrasi]ET* (CM. pUCYHOK 2),
MO3BOJISAIONTYIO IPOBOAUTB I'HIPOIIECKOCTPYHHYIO
nepdopanuio (T'TIIT) ¢ nogadert abpa3uBHOIO
martepuana yepe3 T'HKT, n30511110 30H HPOIIIAHTOM
(ecmu HEOH6XOUMO), TPOMBIBKY CKBA’KHHBI IO
OKOHYaHWUH CTUMYIHNPOBAHUA BCEX 30H YEPE3
YCUJIIEHHYIO KOJIOHHY U BBI3OB IPUTOKA CKBAXKUHBL
BBUAY OTCYTCTBHSA F€PMETUIHUPYIOMIETO YCTPOUCTBA
(tmakepa) npu nposenennu I'PI1 o Texnonornun
AbrasiFRAC” cyecTByeT HEOOXOAMMOCTD
MNPUMEHEHUS OO6CAJHOIM KOJIOHHBI C TOBBINIEHHBIMUA
MPOYHOCTHBIMH XAPAKTEPUCTUKAMH, 2 UMEHHO
MapKH E BMECTO MM POKO UCHOIb3YEMOH B 3a11aJHOU
CubupH KOJIOHHBI MApKH /1.

KauecTBO 0becrneunBaeMont nepdopanuu 6b110
MPOJEMOHCTPUPOBAHO BO BPEMSA IPAKTUYECKOTIO
TECTA Ha 6a3€ KoMnaHuu J1lmomoepxe»

B I [TeITh-AX. ITlepdopariug IpoBOAUIACH C TOMOIIBIO
niepgoparopa AbrasiJET* va THKT 44,4 mm

¢ pazupoBKort 60 rPaZyCoOB U TPEMST OTKPBITBIMHU
HACAJAKAMH IS TUAPONECKOCTPYHHON nleppopanuu
C IOMOIIBIO A6pa3uBHON cMecu. ITepdopaTop 6L
CITyIIEH B 3ALIEMEHTUPOBAHHYIO TPYOy JUAMETPOM
146 MM (TOIIMHA CTCHKH 9,5 MM) KOJIOHHBI MAPKH E,
IIEMEHTHOE KOJIBITO BHEITHUM AHaMeTPOM 600 MM.
[Tomy4eHbl BIIEYATIIAIONINE PE3Y/IBTATHL: IIEPBBIE
nep@OpPaMOHHBIE OTBEPCTUSA IIOIYUEHBI YEPES

1 MMHYTY DE3KH, 4ePE3 3 MUHYTHI LIEMEHTHBIA KAMEHD
B 34KOJIOHHOM IIPOCTPAHCTBE OBbLI CYIIECTBEHHO
BBIMBIT, OOPA30BaB KABEPHBI (CM. PUCYHOK 3),
MOJIYYEH CPESHUN JUAMETP NEPPOPALTMOHHBIX
OTBEPCTUI 15—19 MM, 9YTO HOIHOCTBIO COOTBETCTBYET
KPUTEPUAM YCIIEMTHOCTHU IIpoBeaeHuA I'PIT n
HOCJIEAYIOWIEN JOOBIYH YITIEBOJAOPOAOB.

ITepsbie TPOGHBIE PA6OTHI ITO TEXHOIOI'UH
AbrasiFRAC”® ObL/IN YCIIEIIHO IIPOU3BE/ICHBI B KOHIIE
2008 roga, nociie yero OO0 «PH-IOranckuedreras»
MPUHAJIO pemenHue o repegave 100 oneparyri no

4

perforating with abrasive material pumped through
CT workstring, placement of proppant for temporary
zonal isolation (if needed), nitrogen kick off and
wellbore cleanout after stimulation of multiple
intervals. Since packer is not employed in AbrasiFRAC*
operations, it is necessary that premium casing is
being used, for instance grade E instead of grade D
widely used in Western Siberia.

The quality of jet perforating delivered by the
service was demonstrated during a field test, done
at Schlumberger base in Pyt-Yakh. Perforating was
performed with AbrasiJET* gun conveyed on 1.75"
CT-string with three nozzles for hydraulic abrasive
jetting phased 60 deg. The gun was run into cemented
5.75" pipe (WT 0,37") of casing grade E, cement sheath
OD 23.62". Impressive results were achieved: first

Pucynox 2 — Komnonoserxa nuda koarorunot THKT —
nepgopamop AbrasiJET*

Figure 2 - Coiled Tubing bottombole assembly —
perforatorAbrasiJET*

perforations were ready in 1 minute, after 3 minutes
the cement sheath was washed out till cavities (see
Figure 3). The average diameter of perforations
was 0.59—-0.75", which matches success criteria for
hydraulic fracturing and subsequent hydrocarbon
production.

Pilot projects with application of AbrasiFRAC" were
successfully completed in late 2008 and after that
RN Yuganskneftegaz made a decision to proceed with
next 100 frac operations (34 wells) during 2009. The
technology was chosen for complex service of new
wells of Priobskoye oil field (see Figure 4)

A considerable and probably the major advantages
of this technology are the reduced cycle time of well
completion and the reduced fracturing cycle time.

A typical allotment of operations for a 3-interval well
serviced with AbrasiFRAC" is shown in Figure 5.

On average 33-day timeframe is required to bring
a well from drilling to production, the advantages
of AbrasiFRAC" are obvious: the well which has
undergone all planned frac operations, has been }
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TEXHOJIOT'NH

I'PIT (34 ckBaxxuHbl) B 2009 rogy /s IpOBEICHUA
KOMILJIEKCA PA6OT MO JAHHOU TEXHOJIOTMH Ha HOBBIX
CKBAXKMHAX [IpHO6CKOro MECTOPOXKAECHUS

(CM. pUCYHOK 4).

Cy1eCcTBEHHBIM ¥ OCHOBHBIM IIPEUMYILIECTBOM
JAHHOM TEXHOJIOI'MH ABJIACTCA 3HAYUTEIIBHOE
COKpaleHHE IIPOJIOJIKHUTEIBHOCTH IIUK/IA BBO/IA
HOBBIX CKBAKMH B 9KCIUTYATAITHIO U IIUKJIA
MPOU3BOZCTBA OIEPALUI IO I'U/IPOPA3PHIBY
IUIaCTOB. TUNIOBAA PACKIAIKA IO ONEPALUAM
Ha TPEXIJIACTOBOM CKBAXKUHE I10 TEXHOIOI'MU
AbrasiFRAC" mpeacTasieHa Ha PUCYHKE 5.

Bo BpemenHOM nHTEpBAsIE 33 IHA, KOTOPLIE B
CPEHEM 3aTPAYUBAIOTCSA BCEMU HOAPATIUKAMU
JUUIA BBIBOJJA HOBOM CKBA’KHMHBI M3 OYPEHUA B
JOOBIYY, IPEUMYINECTBA MPUMEHEHN A TEXHOIOTUHA
AbrasiFRAC* oueBUAHEBL: CKBA’KHMHA, B KOTOPOH
IpOBeAeHbI BCe ItanupyeMble ['PIT, ocymiecTsiaeHa
IPOMBIBKA M OCBOCHHUE IIPHUTOKA 430TOM, IEPEIACTCA
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Pucynox 4 — Pacnpeoenenue CK8aICUH 1O
Koauuecmaey niacmos

Figure 4 — Distribution of wells by number of intervals

KPC gy ciycka O1H Ha 11 cyTKHU IIOCJIE €€ Iiepeadun
koMnaHuu JdIlmomMéep:xe». YUCTAst SKOHOMUS THEHN
CKBaKMHBI «B JOObI4e» — 20 cyTOK! IIpu cpegHem
Jebute CkBaXXKUHBI 100 T/CYyT — 9KOHOMUHYECKAS
COCTABJIAIONAs. HEOCIIOPUMA.

HaKOIUIEHHBIN ONBIT PAOOTH KOMITAHUU
IImomobeprke» HA MECTOPOXKACHUAX
«PH-IOranckHedreraza» mo3BoseT NPENCTABUTD
CJIEAYIOIIYIO CTATUCTUKY KOJIMYECTBA JHEU [IUKIIA
BBO/J4 HOBOU CKBAKHMHBI B 9KCILIYATALUIO KAK
IIPU CTAHAAPTHOM TEXHOJIOI'MH IIPOU3BOACTBA
I'PIT, IPOMBIBKU U OCBOEHUA A30TOM, TAK U IIPU
HCIIOJIb30BAHUHU TEXHONIOIMU AbrasiFRAC”

(CM. TabIULLy CIIPABa).

Kommanus JllmoMbeprke» yCIIENTHO POBEIA
100 T'PIT B 34 CKBa)KMHAX O TEXHOJIOTUH AbrasiFRAC”
Ha [IpHOBCKOM MECTOPOXKAEHUH C ITIOMOIIIBIO IBYX
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Pucynox 3 — Ilepgdopavyuonnvie
omeepcmun AbrasiJET*

Figure 3 — Perforations AbrasiJET*

cleaned and lifted with nitrogen is handed over

to workover crew for installation of electrical
submersible pump on day 11 after Schlumberger
started the service work. Net saving of production days
for a well is 20 days! With the average well production
rate being 100 tons a day the economic value of the
service is unquestionable.

Experience accumulated by Schlumberger at
oil fields of RN-Yuganskneftegaz produces some
interesting statistics. It reveals the following: cycle
time of well completion expressed in days by both:
conventional fracturing followed by wellbore
cleanouts and nitrogen kick offs and AbrasiFRAC”
(see the table below).

Schlumberger has successfully completed 100 frac
operations in 34 wells at Priobskoye oil field using
AbrasiFRAC". Two AbrasiFRAC" coiled tubing units
were utilized. More than 2500 perforations have
been made during this time; more than 9000 tons of
proppant have been pumped into formations through
the casing! It is Priobskoye 0il field where the biggest
hydraulic fracturing operation with AbrasiFRAC*
to date has been performed — 260 tons.

The total completion time saving for all wells,
serviced with AbrasiFRAC® accounts for more
than 500 days.

K Cmanoapmiolit
01-80 NNACMOB T ‘
Number of . AbrasiFRAC*
intervals Conventional
hydrafracturing
2 16 S
3 33 11
4 37 15
5 39 16
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Pucynox 5 — Liux.1 66004 HOBOL CKEaANCUNHBL NO MeXHONA02UU AbrasiFRAC* no onam. IIpuoodckoe mecmopodicoenue,

mpexnnacmosasn CKeaxdcuna

Figure 5 — The cycle of well completion with application of AbrasiFRAC*, in days. Priobskoye oilfield, 3-interval well

kom1iekcos 'HKT AbrasiFRAC”. 32 3TO BpeMs YCIIEITHO

caenaHo 6onee 2500 neppopartiOHHBIX OTBEPCTHH,
3aKa4gaHo 60s1ee 9000 T IPONMIAHTA B IUIACTEI Y€PE3
KkonoHHY! Ha TIpro6CKOM MECTOPOXKACHUU ObLIA
YCIIEIIHO 3aKa49aH4a caMas 60IbIIas B MUPE HA
CETOAHAIIHUI 1eHb cTaaus [PIT AbrasiFRAC* — 260 T.

CyMMAapHBIH LIUKJI BBOJIA BCEX HOBbIX CKBAKHH,

Ha KOTOPBIX IPUMEHEHA TEXHOJIOTrUs AbrasiFRAC,
COKparireH 6oJiee yem Ha 500 gHe.

Kax y»ke TOBOPUJIOCH, B 3KOJIOHHOM IPOCTPAHCTBE
CO3/JAI0TCS CYIIECTBEHHBIE KABEPHEBL [IprMepoM
MOJKET CITY’KUTH PUCYHOK 6.

OTCYTCTBUE 3AKOJIOHHOI'O LIEMEHTHOI'O KAMHS
B 001aCTH IEPHOPALUU TTO3BOJIAET CYIIECTBEHHO
YCTPAHUTD YACTO BCTPEYAIOIINECS TPU3AO0MHbBIE
3(pPEKTHI BO BpEMS NPOBEAEHUA MUHU- 1 OCHOBHOTO
I'PIT 1 «BBIITH> HA OCHOBHOI I'PIT € arpeccuBHBIM
JIN3aMHOM 0€3 KAKUX-JIMOO OrPAHUYCHU N 110
pacxopam 10 5 M?/MHH U KOHLIEHTPALUAM JJO
1200 Kr/m?, 3aKa4KOU KPYITHOPA3MEPHOT'O IPOIIIAHTA,
BKJIIO4Yas ppakuuu 12/18 1 10/14. HanoMHUM, 4TO
onepauuu I'PTT Ipor3BOASATCA BCETO YePe3 HECKOABKO
(B cpenneM 15—18) nep@dOparMOHHBIX OTBEPCTUM
auameTpoM 13—15 mm.

IIpenMyImecTBOM JAHHOM TEXHOJIOTHU
SIBJIIETCS HE TOJIBKO 3HAYUTEIBHOE COKPAIECHUE
OPOJO/KUTEIBHOCTH IIUKJIA BBOJJA HOBBIX CKBAXKHH
B 3KCILIyaTauuIo U Hukia I'PIT, HO u ymeHbIIeHHE
PHCKOB aBAPUMHOCTH HA CKBA’KMHAX 34 CYET
cokpanenus konudectsa CI1O nakepa u HKT; pa6or
opuraa KPC; pabor 1o nepdopaiy U.T.7.; 4 TAKXKE
YMEHBIIIEHUE 3ATPAZHEHUS ITPU3A00NHOIN 30HBI
MIACTA *KUJKOCTBIO INIYIIEHU U CYIIECTBEHHO
MEHBIIIEE BPEMS HAXOXK/ICHUSA I'EIMPYELIErO AT€HTA B
TIACTY.

ITo napopmanu OO0 «PH-IOranckuedTeras»,
JEeOUT CKBAKMH, 3aKOHYEHHBIX TEXHOJIOTUEHN
AbrasiFRAC, Beiitie Ha 14% 1e6UTOB TE€X CKBAKUH,
KOTOPBIE OBUIH 3aKOHYEHBI ITO TEXHOJIOTUH
cranaapTHOro I'PIT ¢ 60abIINM KOJITMYECTBOM
ontepanuu KPC.

TexHONIOruA HaAEKHO 3APEKOMEHJOBAIA CeO
B 2008-2009 IT. 1 OCTAaHETCH KJIIOUEBOM KAK JJI51
HImom6epike, Tak U 1 «PH-IOranckuedrerasa»
B2010rony! @

Pucynox 6 — Kagepuwt, oopasyromuecs é 3aK010HHOM
npocmpancmee

Figure 6 - Cavities, formed in borehole annulus

As stated above, considerable cavities are created in
borehole annulus. An example is shown in Figure 6.

Due to the absence of cement stone in borehole
annulus in the area where perforating was performed,
frequently occurring bottomhole effects can be
eliminated. These effects are observed during minifrac
and the main hydraulic fracturing, their elimination
allows to move forward to the main fracturing with
aggressive job design without any limitations in
pump rate of up to 5 m?/min and concentrations of
up to 1200 kg/m? with large-size proppant including
12/18 and 10/14 fractions. Let us remember that frac
operations are performed through just several
(on average 15-18) perforations with hole diameter
of 0.51-0.59".

Apart from reducing cycle time of completion and
frac operations, the service also lowers the risk of
failures due to reduction of times when packer is to be
set and retrieved, reduced workover activities, reduced
number of perforating operations etc. The technology
also reduces near wellbore zone damage by Kkilling fluid
and requires shorter gelling agent-reservoir contact.

According to information provided by
OOO RN-Yuganskneftegaz, flow rate of the wells
completed with AbrasiFRAC" is 14% higher than those
completed with conventional hydraulic fracturing with
alarge number of interventions.

The service was giving a good account of itself during
2008-2009 and will keep playing the key role for both
Schlumberger and RN-Yuganskneftegaz in 2010 too! ©
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