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Kakue ocHoBHbIe acneKTbl CNEAYeT YYnTbiBaTh
Npy NPOEKTUPOBAHNK N BbINOJIHEHWK paboT no
ruapasnnyecKomy paspbiBy nnacta (MPM)?

Mawnkn Tanuccu: O4eHb BaXKHO y4UTbIBATb
TpebyeMyto reoMeTPUIO paspbiBa 1 MPOHNLAEMOCTb,
a TakxKe OnTUMalIbHbI 3KOHOMUYECKN SPMEKTUBHBIN
0ebuT. MNpoekT byaeT 3aBUCETL OT TOYHOCTU AaHHbIX
OTHOCUTENBHO MPOHNLAEMOCTM NfacTa 1 OaBNeHUs,
SICHOrO MOHUMaHNSA MEXaHN4YECKINX CBOMCTB MOPOabI,
KOTOPbIE BAUSIOT Ha CO3aaHMe reoOMeTpum, a Takxe
TeKyLLMEe NapamMeTpbl COCTOAHNSA CKBaXKMHbI, Takme
Kak napameTpbl MOBPEXAEHHOIO 1 HEMOBPEXKAEHHOMO
nnacra.

[MpOEKT OOMKEH NUCKOYaTb OLLMOKM 1 BKIKOYaTb
MOHVMaHVe NpoLiecca OTKa4YMBaHWA CKBaXKMHbI 00
MONYYEHNUST YACTON HEDTU N B3AUMOCBSI3b MeXay
OJIMHON TPELLVHbI rTnapopaspbiBa, 3an0IHEHHOM
MPOMNMNaHToM 1 3PHEKTUBHOW NMPOOYKTUBHOW ASIMHOW
rMapopaspbiBa, YTO HA NPaKTVKE O4YeHb OT/INYAETCH.
B 570I1 CBSA3M, OMLITHOCTL OMEepaTopoB, KOMMEKCHbIV
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What are the most important aspects to consider when
designing and implementing a frac joh?

Michael Tulissi: It is most important to consider the
desired fracture geometry and conductivity, as well as the
optimum economic yield. The design will be dependent
on accurate data concerning formation permeability

and pressure, a clear understanding of rock mechanical
properties that affect the created geometry, and current
well conditions such as damaged and undamaged
reservoir parameters.

The design must strive to eliminate failures and include

an understanding of the fracture cleanup process, as

well as the relationship between propped fracture length
and the effective producing fracture length that are, in
practice, very different. To this end, experienced operators,
comprehensive Quality Control and reliable equipment

are essential.

Andrey Smarovozov: When designing, the most critical
aspects for accurate Frac design would be well readiness
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KOHTPOJIb Ka4eCTBa 1 Hage>xxXHoe OGOpy,D,OBaHI/Ie MMEKT
Ba>KHOE 3Ha4eHune.

AHppenn CmapoB0o30B: Ha cTagmm NpoekTHbIX
paboT, CaMbIM/ OTBETCTBEHHBLIMW acnekTaMu ans
paspaboTKM OeTanbHOro anaanHa rmgpaBIn4ecKoro
paspblBa NaacTa ABAseTCcd rOTOBHOCTb CKBaXKMHbI
(T.e. cocTosAHME 06CaAHON KOMOHHbBI U LIEMEHTHOIO
KaMmHs), laHHble O NfacTe, BKKOYasd MexaHn4eckmne
CBOVICTBA NOPOApl M MiacTa, a Takke napameTpbl
MnacToBbIX MAKOUMAOB. Hannyre 0OCTOBEPHbIX AaHHbIX
3HQUYNTENBHO MOBbLILLAET TOYHOCTb AM3anHa, YTO
CNOCOOCTBYET ONTMMM3aLMN 0BPabOTKN KOHKPETHOWM
CKBaXXWHbI. [pu BbinonHeHW padoT no MPI1, ogHuM
N3 CaMbIX OTBETCTBEHHbIX MOMEHTOB SABNSAETCS
obecrneyeHre rapaHTUn 1 KOHTPOA KadecTsa, a
Takxe rmMbKoCTb CUCTEM [O3MPOBaHUS XUMPEeareHToB
C OeTanlbHbIM KOHTPOJIEM KaXKaoro napametpa. Npw
3TOM, YTOObI 0OOUTLCA HAUNYHLLUX PE3YNbTATOB,
Ba>kKHbl BCE BUApl NAaHNpoBaHus. icnonsayemoe
obopyaoBaHMeE OOMKHO ObITb TMOKNM B MPUMEHEHN
KaXX0ro OTAENBbHONO KOMMOHEHTA XXNOKOCTHOM
CUCTEMbI, HTO MO3BONAET KOHTPOMPOBATb Ka4eCTBO
>xnorocTu Pl npu MUHUManbHbIX N34ep>XKax.

KeBuH ManneH: MNMpoektrpoBaHue Pl 4omkHO 6bITb
KaKOpIN a3 Tak1M >Ke MHOVBUAYaTbHbIM MPOLECCOM,

KaK OVH YenoBeK OTm4aeTcs oT Apyroro. Cambim
OTBETCTBEHHbBIM 3IEMEHTOM MSIaHMPOBaHNS PaboT
SBMAETCSH YHET BCEX XaPaKTEPUCTUK CKBXKMHbI OJ15
onpefeneHns ONTUMaIbHOV FEOMETPUM KOHKDETHOM
CKBaKVHbI C LIEMNBO OMTUMM3aLIMM A0ObIMN. 3TO BKIIKOHAET
onpeaeneHne MeCTOMONIOXXEHNS PaspbIBa, 40 KaKo
CTeneHn MOXKeT pacTu TpeLumHa P 1 kakoe KOnMMHeCTBO
nponnaHTa TpedyeTca AN AOCTUKEHMS HE0OX0OMMOM
NPOBOAVMMOCTU. [1POCTLIM MPUMEPOM SABNAETCSH
npoekTupoBaHne [P, KOTopbIN UMEET LOCTATOYHO
B0bLLOM pa3mep (Mo Macce 1 LUMPUHE), YTOObI
obecnevnTb a3 heKTVBHYIO [0ObIHY, HO AOCTAaTOHHO
HeBObLLMM (MO hopMe 1 06BEMY), HTOObI HE AOMYCTUTb
CTUMYSIMPOBaHNS BM3NEXALLMX BOAHbIX TOSLLL.

KyswuHoB Uropb: B 06X YepTax, Hanm4me
[OCTaTO4HOr0 KOIMYeCTBa OCHOBHbIX MapamMeTpoB
nopodp! M CBOMCTB KONEKTOPAa MO3BOMAET OnpeaenmTb
reoOMeTPUIO paspbiBa. HekOTOpbIE OnepaTopsbl C
FOTOBHOCTLIO MPUHMMAKOT 3TO U HE XKenatoT BbIXOAUTb
3a npefenbl Takoro 6a3oBoro ypoBHA. OgHaKo, TObKO
NoapO6HbIN aHanNM3 JaHHbIX B OTHOLLEHWM MEXAHUKN
nopogpl, MIACTOBOW XXUOKOCTU M COOTHOLLIEHME

Mexnay OaBreHveM, obbemom 1 Temnepatypon (PVT)
No3BONSIET OTBETUTL Ha BOMPOC, BYAET NN KOHCTPYKLIMS
3ab0s1 ¢ rmapopaspbiBOM 06nagaTe A4OCTaTOYHOM
NPOBOAMMOCTbLIO B AONTOCPOYHOM NEPCNEKTUBE

ONsi paspaboTKX 3anexxum 00 HaMe4YeHHOro YPOBHS.
Hanbonee pasdyMHbIM NOOX000M A8 onepaTopa
SBNAETCA NOMHbIM aHanM3, T.K. B 9TOM Crydae
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(ie casing and cement condition), formation data, including
rock properties, formation and fluids parameters. Having
the reliable data would significantly increase the accuracy
of the design, thus optimizing the individual treatment for
the specific well. While executing a frac job, the most critical
areas would be QA/QC control and the flexibility within the
chemical additive system with each parameter being closely
controlled. Saying that, | mean, that what’s stated from the
prospective of the desirable result must be executed the
way it was planned. The equipment should be flexible to
allow varying each of the individual components to keep the
fluid system optimal and at minimal cost.

Kevin Mullen: A frac treatment design should be

as individual as one person is to another. The most
crucial element of designing a job is to take all well
characteristics into consideration while determining

the optimal geometry for that specific well to optimize
production. This includes determination of where the
fracture should be placed, to what extents the frac can
grow, and how much proppant is required for adequate
conductivity. A simple example is designing a frac that is
large enough (by mass and width) to produce effectively,
but small enough (by shape and volume) to avoid
stimulation of nearby water layers.

Igor Kuvshinov: Having a sufficient amount of basic
knowledge of the rock and reservoir properties allows
you to solve the fracture geometry, general speaking.
Some Operators readily accept this and do not want to
go beyond this basic level. However only a detailed
analysis of the data regarding the rock mechanics,
reservoir fluid and PVT data allows you to solve the
question whether the selected fractured completion
will have sufficient long-term conductivity to produce
the reservoir to the targeted degree. The wisest option
for the Operator is to select the full analysis approach
because of the increased return in the mid to long term.

Formation damage is one of the greatest dangers during a frac.
How can you minimize the risk of formation damage during
the job?

Michael Tulissi: Fracture treatments can result in two types
of damage: damage to the formation itself and damage

to the conductivity of the proppant within the fracture.
Formation damage can be mitigated by proper compatibility
testing of frac fluid/additives with formation rock and fluids,
as well investigating suspected damage from previous
treatments. Damage to the proppant conductivity can be
minimized by reducing the amount of polymer based gel,
using improved breaker technology, better post fracture
clean-up procedures and the inclusion of nitrogen in
fracturing fluids.

Andrey Smarovozov: There are several ways of
minimizing fracturing fluid formation damage factor, (as well
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YBENNYMBAETCA OTAaqa B cpeaHe- U 00SIrOCPOYHOM
nepcrnexkT1Be.

MoBpeXx eHne nnacTa ABNACTCA OJHOIM U3 CaMbIX
HenpPUATHLIX ONACHOCTE NP ruApopa3pbise nnacta. Kak
MO)HO CBECTH [10 MMHUMYMA PUCK NOBPE)AEHNA nnacTa
npy npoBefieHnn paéot?

Maukn Tanuccu: Onepauym No rmapopaspbIBy
nnacra MoryT NPMBECTU K OABYM TuMNam MOBPEXXAEHNS
niacTa: NoBpeXAeHNe CaMoro niacTa 1 NoBpeXXaeHue
MPOHNLAEMOCTU PACKMHVBAIOLLLErO HANOJHUTENS B
rmopopaspbiee. [oBpexxaeHNst NiacTa MoryT ObiTb
YMEHbLLIEHbI HAAEXXALLWIM NPOBEAEHNEM MPOBEPKM Ha
COBMECTMMOCTb »umakocTu ['Pl/nprcagok ¢ nopoaon
1 noragamy NNacToB, a TakKe UCCNenoBaHNN
npegnonaraeMblX MOBPEXAEHWA HA OCHOBaHU
npedbloyLmx onepaumi I'PI. MNoBpexxkaeHue
MPOHNLAEMOCTU PACKMHVBAIOLLLErO HAMOHUTENS
MO>XHO CBECTU A0 MUHMMYyMa NMOCPEACTBOM COKPALLIEHNS
KOMM4eCcTBa NOJIMMEPHOTO refid Ha OCHOBaHUM
MCMOMb30BaHNA YCOBEPLLEHCTBOBAHHOM TEXHOIOM N
OECTPYKTYPU3ALM Fend, YNy4LIEHNS MEPONPUATUN MO
oumncTke nocne [Pl v BKoYeHWst a3oTa B XKUOKOCTU
rnapopaspbiBa.

AHppen CmapoBo30B: CyLLEeCTBYET HECKOSBKO
CMOCOBOB CBEAEHNS K MUHUMYMY hakTopa NoBPEXAeHMS
nnacra >XOKOCTBIO MapOoPaspbIBa: (Tak XKe, Kak 1 HbKe
npmBegeHHble, NnpaBUIbHOCTb no,u,6opa MPOYHOCTHbLIX
napameTpOB NpPonaHTa ABNAETCH 00A3aTeNbHbIM):

1. CUCTEMBI C H3KOM 3arpy3kor noamMepa (B HacTHOCTH,
Takad kak QuadraFracTM y BJS, kotopas nossonsgeT
CHU3WTb 3arpy3ky nommMepos Ao 18-20 dyHTOB Ha
rasioH no cpasHeHno ¢ 30-35 pyHTaMu Ha rasioH)

NPV COXPaHEHNN XKUOKOCTLIO pa3pblBa yaep KMBatoLLen
CMOCOBHOCTM MPOMMNaHTa.

2. Vicnonb3oeaHne hepMeHTHbIX BPENKepoB
(OecTpyKTOPOB), CNEUNMUHHBIX AN NOUMEPOB (4TO
MO3BOSAET MNOBLICUTL paspyLueHue rensa Pl go 98%
no cpaBHeHuo ¢ 30-40% B peaynbTate NPUMEHEHNS
CTaHOapPTHbIX OPENKEPOB-OKUCIUTENEN)

3. besnonumepHble xuakocTy 'PI, He copepxat
MoIMMEPOB, 1 MO3TOMY TEOPETUYECKN HECTIOCOBHD!
MPWBECTU K MOBPEXAEHNIO MPOHMLIAEMOCTU Ha
MOBEPXHOCTW TPELLMHbBI BBMAY 06pa30BaHns «NOMMEPHOM
KOPKW» MpW rapopaspbiBe. 34ecb HEOOX0AMMO

TaKXKe KOHTPOJSIMPOBATb XUMNYECKME MPOLIECCHI
nPYB3anMOOeNCTBUS NnacTa C XNOKOCTHON cutemoin [PI.

4. MeHHble XXNOKOCTY MapopaspbiBa No3sonstoT
CHMW3UTb OBLLIEE KONMHECTBO MOMNMEPOB, MOMadatoLLX
B TpeLiyHy, 41O nomMoraeT rnpu OTpa6OTKe CKB2>XNHbI
ee 3anycke B paboTy. OgHaKo, MOCKOMbKY CYMMapHOE
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as a proper stress proppant application is a must):

1. Low polymer loading systems (such as BJS’s
QuadraFracTM which allows us to decrease polymer
loading down to 18-20 ppg from 30-35ppg system) with
similar proppant carrying capacities.

2. Application of polymer-specific enzyme breakers (this
allows to the increase of frac gel break of up to 98% as
opposed to an average of 30-40% in a normal guar-borate
system with oxidizers as a breaker)

3. Polymer-free frac fluids, which contain no polymer make
“filter cake” fracture damage theoretically impossible.
Chemical processes of formations being affected by water
should not be left out of consideration either and should be
closely controlled.

4. Foamed fracturing fluids allow you to reduce the total
amount of polymer left in the fracture, simultaneously
helping the process of well clean-up and kick-off. However,
since the volume of guar-borate fluid is reduced in foam
(the remaining is nitrogen), maximum effective concentration
of proppant in a fracture volume is limited.

Kevin Mullen: Formation damage can be extremely
detrimental to well production, but these problems can
be easily managed by proper pre-treatment analysis
and design of the breaker package to degrade the frac
fluid. To avoid any potentially irreversible problems, it

is strongly recommended to test in the laboratory the
interaction of formation fluids (oil and water), the fracture
treatment fluid, and even wellbore fluids (such as work-
over brine). If incompatibilities are observed, then the
treatment fluid recipe must be adjusted with inhibitors
to impede those effects. Testing against formation rock
may not be practical, so a clay stabilizer should always
be present in the recipe. Finally, an aggressive breaker
package must be tested and included in the fluid design
to minimize residual damage.

Igor Kuvshinov: The ability to provide best-in-class
stimulation treatments comes not only from the total
horsepower in delivering proppants downhole, but from
an educated knowledge of the overall picture, allowing
you anticipate problems and successfully engineer
ways around them in order to target long-term fracture
conductivity.

The best way to minimize the risk of damage during the
job is to design a fracture target conductivity based on
all relevant data, while tailoring frac fluid and ensuring
complete frac clean out shortly after the well is in
production. Knowledgeable service companies work
over every aspect influencing the conductivity of the
final fracture, including chemicals, materials, placement
techniques, etc. in order to ensure success.
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KOMN4YECTBO NyapoBO-60paTHOM XXNOKOCTW B MeHE
3HaYNTENBHO CHVKEHO (OCTanbHOE — a30T), MakCUMaribHas
3P eKTMBHAS KOHLIEHTPaUMS NponaHTa B TpeLLmHe
orpaHu4eHa.

KeBuH ManneH: [NoBpexxaeHme nnacta MOXXeT
MPUHUHAUTD 3HAYUTENBHBIV BPEL, KOMNEKTOPCK/M
CBOWCTBaM MPOOYKTVBHOIO MnacTa, OoHaKko 3Tu
npo6eMbl MOTyT BbITb NIEMKO YNPaBIseMbl MOCPENCTBOM
NPOBEOEHVS HAOIEXAaLLEro NpeaBapuTensHO aHanm3a
v Pl 1 onsaHa gecTPyKTOPOB ANt NyHLLIEN OHUCTKN
TPELLMHbI OT XKNAKOCTU pa3pblBa. YTobbl HE AONYCTUTb
MoTeHUMaIbHO HEOBPATUMBIX MPOBSIEM, HACTOATENBHO
PEKOMEHYETCS MPOBECTU UCMbITaHWS B labopaTopun
Ha NpeaMeT B3aUMOLENCTBMA MaCTOBbIX XXUAKOCTEN
(HethTV 1 BOOBI), >KMAKOCTU MAPOPAa3PbIBa 1 XXMOKOCTU
rnyLeHns. B cnydae obHapy>KeHVS HECOBMECTVMOCTY,
COCTaB XNaxocTu Pl gomkeH ObiTb OTPEerynmMpoBaH
VHrMbuTopamm s yCTpaHeHus sTux aheKToB.
VicrbITaHne Ha COBMECTUMOCTb C KEPHOBbLIM MaTepuasiom
MOXET ObITb TPYAHOOCYLLECTBMMBIM, MOSTOMY PEeareHT,
nNpeaoTBpaLLatoLLMI HabyxaHve rvH, JOJKeH BCceraa
MPUCYTCTBOBATL B COCTaBe. HakoHeL, arpeccmBHas
KOHLIEHTPALM OYCTPYKTOPOB A0/DKHA ObiThb
nNPOTECTMPOBaHa 1 NpeaycMoTpeHa B an3anHe Pl onsa
MUHAMN3aLMN 3arpPsA3HEHNS TRELLMHBI.

KyBlunHoB Uropb: CnocobHOCTL MpeaocTaBneHs
NyYLLEN B CBOEM Kacce 06paboTkm nnacTa ans
I/IHTeHCI/ICbI/IKaLI,I/II/I NMPUTOKa He TOJIbKO B HalN4n
MOLLIHOCTEN Ons 3akadky NponaHTa Ha 3abown, HO B
MOHVIMaHNM BCEN KapTUHbI, MO3BONAKOLLEN NPEABNOETb
npPoBNEMbI U YCMELLHO HAXOAUTb CrOCObbI MX
npenoTBpaLLleHUs ANs JOCTUXKEHNS IONrOCPOYHON
MPOHMLIAEMOCTU MOCSIE Pa3pbiBa.

JlydLmm cnocobomM CBEAEHNST prcKa MOBPEXAEHNS K
MUHMYMY BO BPEMS MPOBEAEHNS MOA0OHbIX PaboT
SABASIETCA NPOEKTMPOBaHNE LIENEBOV MPOHMLIAEMOCTU
TPELLWHbI, OCHOBaHHOE Ha BCEX MMEHOLLIMXCA AaHHbIX,
HapsOy C HaCTPOMKOWN peuenTypbl xxuakoct and [Pl

1 06ECneHeHUN MOMHOM OYNCTKI TRELLIMHBI BCKOPE

MoCcAe Havana aKkcnnyataumm CKBabkMHbl. KOMNETEHTHbIe
HedTecepBUNCHbIE KOMMaHUM NpopadaThiBatOT KaxKabI
acneKT, BNSIOLLMIA Ha MPOBOAUMOCTbL LIeSIEBOV TPELLUMHDI,
BKJTKO4AA XMMUYECKME COCTaBbl, Matepuasbl, METOOb!
pa3MeLLEeHVs 0bpaboTkM 1 T.4. ANs obecrneveHns ycriexa.

Wmeete nu Bbl HOBbIE TEXHONOIMK, KOTOPbIE B HAaCcTOALlEE
BPeMA BHeAPAIOTCA Ha HeITAHLIX NpoMbIcHax B Poccun?

Mawnkn Tanuccu: Komnanus «Trican» aBnsieTcs
TEXHWNYECKVM NAEPOM B 061aCTU MOPONHXXUHUPUHIA,
a KNNEHTbl KOMMaHUM MO BCEMY MUPY MOMy4atOT BbIrOay
OT HalLUMX HOBaTOPCKMX PELLEHUA. Takme peLlenHmnst B
Poccun BkntovaroT:

» Cuctema MHorocTynenyartoro [Pl (cenekTsBHbIN
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Do you have any new technologies which are heing deployed
in the Russian oilfield?

Michael Tulissi: Trican is a technical leader in the pressure

pumping industry and customers worldwide are benefiting

from these innovations. In Russia, these include:

» Multistage Frac System (Selective fracturing of horizontal
wellbores)

» |sodet (Selective fracturing using jet perforation through
coiled tubing)*

» DRA-2 (Delayed Release Acid Breaker)

» WCA-1 (Relative Permeability Modifier for water
conformance)

» SI-3 (Scale inhibitor pumped during fracturing operations
to reduce scale build up and pump damage due
to deposits)

» Stratum Frac (Ultra low polymer fracture fluid providing
superior shear stability and proppant carrying capacity)*

» ProplLock (Proppant Flowback control)

» Various fracturing fluids including Nitrogen

These products were developed in Russia to address
local requirements.

Andrey Smarovozov: With BJ being part of Baker Hughes

now, the following technologies of theirs are planned for

use in Russia:

» QuadraFrac™ low polymer loading system is going
through field trial tests.

» Polymer-specific HPHT enzyme breakers can be widely
implemented.

» Polymer free frac fluid system - AquaStar™ (surfactants
system) was delivered to the country and is planned for
a field trial.

Kevin Mullen: As one of our core values, Schlumberger
understands the value and importance of technology.
And we are exceedingly proud of the manpower and
funding we annually put into research. In Russia, at
different points over the last 6 years, we’ve brought
several frac technologies including FiberFRAC*, foamed
frac fluids, and AbrasiFRAC*; these focus on frac
geometry and operational efficiency. In the next few
years, as multi-stage fracturing in horizontal wellbores
gains in popularity, StageFRAC* will become a more
common fixture in the market. But we are most excited
by a revolutionary new technology coming soon! Look for
HIWAY™* to be rolled out this fall season!

Igor Kuvshinov: Halliburton’s Pin-Point Stimulation group
of technologies for multi-stage fracturing combine well
with known technologies such as hydra-jet perforating,
fracturing and coil tubing to achieve precision placement
with full fracturing technologies that significantly
reduced completion time. Some of these technologies
(CobraMax, Surgifrac and DeltaStim Completion) have
been deployed in the Russian oilfields since 2004.

www.rogtecmagazine.com
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rMapoOPaspPbIB MOPU3OHTASTBHBLIX CTBOSIOB CKBEXKIMH)

» |soJdet (CenekT1BHbIN MapopPaspbiB C UCMOSIb30BaAHMEM
KyMynsiTuBHOW nepdopaumm rokmnx HKT)*

» DRA-2 (PeareHT o515 pa3noXeHnst KUCNOTbI C
3ameJIeHHbIM BbICBODOXKAEHMEM)

» WCA-1 (MoandmkaTop OTHOCUTENBHOM MPOHMULIAEMOCTH
(Ha coOTBETCTBME BOAb! TEXHNHECKNM TPEBOBaHWSM)

» SI-3 (NHrmbuTop 06pasoBaHnA OTIOXKEHWI
3aKa4MBaeTCst BO BPeMsi MPOBEAEHNST onepaLuin
Pl ¢ uenbto YMeHbLLIEHNST 06pa30BaHNs OTIOXKEHIIN
1 MOBPEXOEHUIN HACOCOB BCNEACTBUNE 0Opa30BaHMIS
OT/IOXKEHNI)

» [1nactosbi Pl PKngkocTts Pl ¢
HU3KOMOJEKYNAPHBIM NOMMEPOM, ObecrnevmnBas
BbICOKOE COMPOTUBIEHNE CABUMY 1 B3BELLNBAIOLLYIO
CMOCOBHOCTbL XXMAKOCTU pa3pbiBa)”

» ProplLock (KoHTpo/b 06paTHOro NpUTOKa XXUOKOCTU
paspblBa - IPOMNnaHTa)

» PaznnyHble XXNOKOCTU paspbiBa, BKIKOHasd a3oT

» ST NpoayKTbl Obinv paspaboTaHbl B Poccun ans
yOOBNETBOPEHNS TPEOOBAHNIN MECTHOMO PbIHKA.

AHpgpein CmapoBo30B: [locne cnmaHna komnanum BJ ¢
Baker Hughes, cnenytoLime tTexHonorum Pl nnaHupyroTes
K MCMONb30BaHnio B Poccum:

» HuzkononumepHasa cuctema I'PIN QuadraFrac™

Waterfracturing is incorporated as one of efficient
proppant placement technologies but has not been
deployed in Russia operations yet. In order to promote
long-term conductivity and reduce proppant diagenesis
phenomena, Conductivity Endurance and Monoprop
technologies can be deployed.

To what extent are open hole multi-stage frac jobs heing
carried out in Russia?

Michael Tulissi: Though still in developmental stages in Russia,
the application of open hole multi-stage frac technology will
certainly increase as horizontal well lengths increase, and the
average permeability of the targeted formations decreases. In
these cases, the technology will also improve the economic
advantage of horizontal wells relative to traditional vertical
completions. Trican has extensive experience in open hole
multi-stage fracturing and is prepared to expand operations of
this nature into each of its geographic regions.

Andrey Smarovozov: Several common technologies for
open hole multi fracturing were tested as field trials. The
technologies are more or less similar and are represented, for
instance by: BJS (DirectStim™), Baker Hughes (Frac-Point™),

Kevin Mullen: This completion method has yet to take
firm root in Russia at this point, but there has been

KoMmnaHus «beiikep Xblo3» paclumpseT CBOM BOSMOXHOCTH

HepasHss nokynka komnaven «beinkep Xoto3» komnanun «bulxeir CepBucn3» SBunach eCTECTBEHHBIM W NOMMYHbBIM
MPOLECCOM MO PACLUMPEHNIO CPEP AEATENBHOCTM KOMNaHUN «beiikep Xbto3» Ha MUPOBOM PbIHKE HE(HTECEPBUCHBIX yCNyT.

Tenepb koMnaHus «belikep Xbto3» paclumMpsieT CneKTp CBOMX BO3MOXHOCTEI TakiMW HanpasneHUsMN AesTENbHOCTH, KakK
6opbba ¢ BbIGpOCaMM 1 aBapusMK, TMAPOPa3pbIB NNacTa, KNCNOTHbIE 06paboTK, LiIEMEHTaXH, 60pba C BbIHOCOM Necka
W3 nnacta, onepauwu ¢ M'HKT, a3oToM, hunbTpoBaHNe XMAKOCTER 3aKaHUMBAHMS HOBBIX M CYLLECTBYHOLMX HEDTSHBIX 1
ra3oBblX CKBaXXMH, PEMOHTHbIE PaBoThbl HA SKCMNyaTaUMOHHOM (hOHAE CKBaXWH W Ap.

YunTbIBasH OrPOMHBII MEXAYHAPOAHbIN OMbIT KOMNaHUM «bufxeit Cepsucua» B 06nacTv MHTEHCHUKALMM PABOTI
CKB&XXMH, y KoMnanun «beiikep Xbto3» NOSBNSIOTCSA OrPOMHbIE BOIMOXHOCTI MPUMEHEHNS HOBEHLLMX 3ANaTEHTOBAHHbIX
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MPOXOANT MOJIEBLIE UCMbITAHUS.

» LlInpokoe NpUMeHeHWE HalL (hepMEHTHbIE Bperkepb!
0719 YCNIOBUIA BbICOKMX TEMMEPATYP U OaBAEHNIA.

» BesnonnmepHasa cuctema xungkoctu Pl - AquaStar™
(Ha OCHOBE MOBEPXHOCTHO-aKTVBHbIX BELLECTB) Obina
OOCTaB/ieHa B CTpaHy 1 MNaHUpyeTCst 419 MPOBEAEHMA
MoJIeBbIX UCTIbITAHWIA.

KeBuH ManneH: Kak ogHa 13 OCHOBHbIX HALLIMX
LIEHHOCTEWN, TEXHOMOM UMEKOT OCOBEHHYIO BaXKHOCTb

B «LLIntomGeprke». Mbl 04eHb ropaMMCSt CBOMMM
crneuvanMcTaMmmn 1 exkxeroHsIM (pUHaHCUPOBaHNEM B
ncenenosanus. B Poccun, Ha pasnnygHbiX aTanax B
TeyeHne 6 eT, Mbl BHEAPWUN HECKOMBKO TEXHOMOMN
mmapopaapbiBa, Bktodas FiberFRAC™, neHHble »XnaKocTn
Pl 1 AbrasiFRAC*; roe OCHOBHOE BHUMaHVE YOEnaeTCs
reometpun [Pl n sthdekTnBHOCTN sKcnnyaTaLmm
CKBaYKVH. B nocnenytoLLe HECKOBKO NET, Mo Mepe
MOBbLILLEHWSA MONYNAPHOCTY MHOrOCTyneH4aToro Pr1

B FOPUSOHTASIbHbBIX CTBOMAX CKBaXKWH, TEXHONOMS
StageFRAC* HangeT 6011ee LUMPOKOE MPUMEHEHNE Ha
PbIHKe. HO, camoe MHTEPECHOE BNEPEan — Mbl OHEHb XKAEM
CKOPOro MosiBIEHNS HOBOW PEBOJTFOLIMIOHHOM TEXHOIOMM!
370N 0CceHblo X anTe Bbixoda HIWAY?!

KyswmnHoB Uropb: PAg TEXHONOMMIA TOYHOM
MHTeHcudUkaumn nputoka (Pin-Point Stimulation)
koMnaHun Halliburton, ncnonssyembix ans
MHorocTyneH4aToro [Pl 06beaHSAIOT XOPOLLO
WN3BECTHbIE TEXHOMOMMW, TaKME Kak MMApONeCKOCTRYNHOE
nepdopuposanue, P n rnbkmne HKT ansg [ocTvkeHns
TOYHOMO PACMONOMEHNST TPELLMH C MOMOLLIbKO TEXHOMOMIA
nofHoro P, 3HaunTensHO CokpalLaroLLmMxX Bpemst
CTPOUTENLCTBA CKBaXKMH. HeKOTOpbIE 13 AaHHbIX
TexHonorun (CobraMax, Surgifrac n DeltaStim Completion)
NCMOSb3YHOTCH B POCCUNCKOM HEPTENPOMBICTE C

2004 ropa. BogsiHom TPl ncnonb3yetcs B KavecTee
OAHOV 13 3(PAEKTUBHBIX TEXHOMOMMIA pacnpeaeneHns
PaCKIMHNBAIOLLIErO HAMOHUTENS, KOTOpas eLle He Obina
BHepeHa B Poccun. [na 4ONrocpoYHON MPOHWLIAEMOCTU
1 YMEHbLLIEHNST heHOMeHa anareHesa nponaHTa
BHeOpsitoTca TexHonorkm Conductivity Endurance

1 Monoprop.

Hackonbko wupoxo B Poccuy npoBoaAaTcA paboTbl no
MHOroCTYneH4yaTomy ruApopaspbiBy He06CaKEHHbIX
CKBA)UH?

Mawukn Tanuccu: XoTs 9T MeTofpbl BCe eLle Ha CTaausx
pa3BuTUS B Poccun B HAaCTOsILLEE BPEMS, MPUMEHEHME
TEXHONOIMM MHOFOCTYrMeHYaToro [Pl HeobCabKeHHbIX
CKBaXXWH, KOHEYHO Xe, ByaeT HabupaTb 060pOThl MO

Mepe YBEeSIMHEHMS FOPU3OHTaSIbHOM [ANNHBI CKBaXKMH 1
COKpaLLEHMST cpeaHeln MPOHMLIAEMOCTM NNAacToB. B Takumx
chny4asix, 3KOHOMUYECKNE MPEVMYLLIECTBA MOPU3OHTaNBHbIX
CKB&XXVIH OTHOCUTENBHO TPAANLMOHHOMO BEPTUKASIBHOTO
OCHaLLIEHNSA CKBaXKWH OYayT MOBbILLEHbI HA OCHOBaHN
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significant interest in the technique of late. Several operating
companies are just beginning to trial multi-stage fracturing,
and | suspect that others are eager to follow. The trick
behind this technique is to effectively segment off the
horizontal section to allow for control over the fracture
initiation point. Current completion strategy in Russia
(commonly slotted liners) does not allow for control over
frac placement. So in order for multi-stage fracturing to take
off, completion designs will need to be altered significantly.

Igor Kuvshinov: The application of open hole multi stage
frac operations are still in their infancy in Russia. However
there is a growing interest among the major producers to
open hole multi stage frac technology. You could reflect
that the reason for this is that growing demand is making
low permeability assets profitable. Several of the above
mentioned technologies have been trialed and accepted for
wider implementation.

Post frac analysis can readily identify whether the frac job has
heen a success. What is the level of uptake of post analysis in the
region? (What would need to change in order to improve this?)

Michael Tulissi: Post frac analysis is performed to evaluate a
treatment and help design the next one. It refers to the analysis
of the fracture treating pressure and the obtained production
rate, and are both performed routinely. However, this method
can be unreliable as the results are not unique. More accurate
analyses, such as flow and build up or pressure transient
analysis, are performed quite infrequently. These latter
tests are time consuming and require an interruption of the
wells production, making them less desirable. To improve
broad acceptance of post frac analysis, a desire to design,
execute and evaluate fracturing treatments in a holistic way
rather than as independent processes is required.

Andrey Smarovozov: One of the objective factors of a
successful frac operation is a post-frac production and its
match with the designed pos-frac production rate. Although
all the largest Operators in Russia conduct post-frac
analysis (and in some special cases it’s actually a must) the
extent of post fracture analysis could have and should have
been larger. Further more, to improve and optimize a frac
job a data frac is conducted prior to the main frac treatment
with post data frac analysis on location followed by the
main frac schedule adjustment.

Kevin Mullen: It is Schlumberger’s policy here in Russia
to make an individual post-frac analysis on 100% of wells
in which we perform a propped fracturing treatment. We
do net pressure matching to validate the fracture geometry
which we'’ve created, and together with the pre-treatment
calibration test data, we’re able to improve upon our fluid
and rock modeling in subsequent job designs. Pressure
matching does provide a reasonably good assessment

of actual fracture geometry, but the accuracy can be
improved through analysis of either bottom-hole pressure
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TexHonorun. KomnaHuns «Trican» nmeeT 6oratbii onbIT
Mo MHorocTyneH4aToMy [Pl HEOBCaXKEHHbBIX CKBaXKWH U
rOTOBa PaCLUMPSTb CBOK AESTENBHOCTL B 3TOW 06/1aCTH
BO BCEX reorpadmHeckmx permoHax.

AHapen CmapoB0o30B: HeCKobKO M3BECTHbIX
TEXHOSIOMMI MO MHOMOCTYMEHYATOMY MMaPOPasPbIBY
HEOBCAKEHHBIX CKBEDKWNH UCTIbITbIBSIMCH MPOMBILLIEHHO.
OTU TEXHOMOMM B TOM U MHOW CTEMEHN CXOXIN U
npeacTaBneHbl, B HacTHOCTM y BJS TexHonorven
DirectStim™, y Baker Hughes - FracPoint™.

KeBuH ManneH: Ha HaCcTOALLMA MOMEHT 3TOMY METOAY
OCHAaLLIEHVS! CKBaXKMH €LLIE MPeOCTOUT MyCTUTb CUMbHbIE
KOPHW B Poccumn, XOTA yr>Ke B Moc/ieaHee Bpemst MosBUICA
3HAYNTENBHBIN MHTEPEC K 3TOW TEXHOSIOMMW. HECKOSBKO
KOMMaHWN-Pa3paboTHMKOB TOMbKO YTO HAYNHAIOT
NpoboBaTh TEXHONOIMKO MHOrocTyrneHy4aToro [P, n
MOAO3PEBAD, YTO ECTb KOMMAHWN, KOTOPbIE Y>Ke FOTOBb!
cnenoBaTb 3TOMy NMpUMepy. XapakTepHOn 0COOEHHOCTLIO
3TOV TEXHOMOMN SBISIETCS OPUMMHASTBHOE PELLEHME

Nno 3P MOEKTUBHOMY OTAENEHNIO FMOPU3OHTANIBHOIO
CerMeHTa CeKLmM, YTOObl METb KOHTPOSb Ha, TOHKOW
VNHAUMMPOBaHS mapopaspbiea nnacta. Metoapl,
ncnonsL3yemsle B Poccum B HACTOsILLEE BPEMS MO
OCHAaLLIEHVIO CKBaXKMH (0ObIMHO XBOCTOBVIK C LLENEBUAHBLIMM
OTBEPCTUSIMM) HE MO3BOSAKOT KOHTPOMPOBATH
pacrnofioxkeHne rmapopaspbia. [MoaToMy, HTOObI NepenTH
K MHOIOCTyrMeH4aToMy MMapopaspbiBy, HEOOXOOMMO
MPOBECTN CEPbE3HbIE 3MEHEHWS B KOHCTPYKTUBHOW CXEME
OCHaLLEHNSA CKBaXKMH.

KysuuHoB Uropb: MNprmMeHeHre paboT no
MHorocTyrneH4aTomy [Pl HeobCaXKeHHbIX CKBaXKMH B
Poccum oo cux Mop HAXOAUTCA Ha HaYaNbHOM CTagun.
OOHaKO MHTEPEC K TEXHOIOMM MHOMOCTYMEHHATOMO
[Pl HeoBCaKEHHBIX CKBaDKMH CPEAM KPYMHbIX
HeTENPOMBILLNEHHBIX KOMMaHU pacTeT. MoXXHO
NPeanoaoXKNTb, YTO MPUHNHOM STOMY CRY>KUT TO,

YTO PacTYLLMA CAPOC OBYCAOBMMBAET MPUOBITBHOCTb
PECYPCOB C HU3KOW MPOHMLIAEMOCTbBIO. HECKONBKO 13
BbILLEYNMOMSIHYTbIX TEXHOIOMI Bbl ONPOBOBaHbI 1
MPWHSATBI ANS LUMPOKOMO MPUMEHEHVS,

Ha ocHoBaHuK reothn3nyecKux UCCNeNoBaHNni,
NpoBe/ieHHbIX NOCNe rMapopa3pbiea NAacTa, MOXKHO
CB060JIHO ONPeAeNNTb YCNELWHOCTb BbINONHEHNA pa6oT no
ruapopaspbiBy. HaCKONbLKO LWIMPOKO 0CBOEHO MCNONb30BaHME
1 NOHUMAaHNe TaKuX NccneoBanmil B pervoxe? (Yro
CNeayeT N3MEHUTb [NA YNYYLIEeHWA 3T0ro HanpasneHua?)

Maukn Tanuccu: 'eounandeckue nccnegoBaHus

nocne Pl BbINONHATCS € Lenbto ougHkm ['PI 1 cbopa
NHOPMaLM 418 YCOBEPLLEHCTBOBAHWS NpoLiecca
npoBefeHus nocneayrowero NP, K tTakoin nHdopmaLmm
OTHOCATCA MapamMeTPbl AaBNeHUsT 06paboTKM paspbiBa u
NONy4EeHHOro AebuTa CKBaDKWHbI, aHamM3bl MO KOTOPbIM

www.rogtecmagazine.com

data or by direct measurement of fracture height using our
SonFracMap* service.

Igor Kuvshinov: Post frac analysis in Russia is not yet
receiving sufficient attention yet. Despite of significant
advances in region in achieving understanding of fracture
geometry the improvement is needed. That is especially true
for those companies who decide to make step change in
understanding fracture geometry for purposes of generating
efficient oilfield-wide reservoir fracture assisted drainage
system, with the aim of maximizing hydrocarbon production.

With the above target in mind, it is very important to utilize

the best available modeling practices to identify the response
of the rocks and resulting geometry at an early stage of

field development. The pressure matching approach that is
currently used alone is not sufficient for throughout analysis.
Pre-treatment specialized diagnostic pumping and microseizmic
fracture mapping are well recognized techniques, and are
mandatory for correct fracture geometry analysis. The long-term
performance of fractures should be much easier to forecast
when analysis is completed utilizing above data.

Waterfracturing is not being fully implemented in Russia as
yet. As the region develops it’s shale gas reserves do you think
this technology will be utlised in the region? What henefits
will it bring over the current solutions?

Michael Tulissi: Waterfracturing is a low cost, virtually
non-damaging method of fracturing wells where only low
fracture conductivity is required. In the Russian region, few
reservoirs are currently being developed with permeability
that is low enough to benefit from waterfracturing. We
expect that as very low permeability shale reservoirs begin
to be exploited, this technology will become better utilized.

Andrey Smarovozov: That is correct, since CBM or tight
gas formations are not being developed in Russia, slick
water fracturing or fracturing with Light Weight Proppants
application are not used in Russia for now. The benefits
these technologies could bring would be minimized fracture
surface damage with maximal reservoir fluids reserves
being evolved into production. That means conventional
type of fractures opening hydraulically additional reservoir
areas at longer distances from wellbore with minimal
residual formation damage.

Kevin Mullen: Different reservoirs require different
characteristics for their hydraulic propped fracture.

The shape and size of any propped frac is exclusively
dependant on the fluid and rock properties of the reservoir.
For the low-mid permeability oil formations typically targeted
today, the current techniques are preferable. If exploiting
shale reserves become prevalent, then high-rate water
fracturing might also become more popular in Russia. But
the main question that any operator and service company
needs to first ask themselves before deciding is “what
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NPOBOOATCH B paboyemM nopsiake nocTosHHO. OaHaxo,
3TOT METO[, MOXXET 0Ka3aTbCsA HEHAAEXHbIM, TaK Kak
pe3ynbTaTbl HE OAHO3HAa4YHbI. Bonee To4HbIe aHanNM3bI,
TakMe Kak aHam3 noToka 1 Bo3pacTaHue OaBneHnst nnm
METO[, KPMBbIX BOCCTAHOBEHWS AaBNEHNS, MPOBOOSTCS
[OOBOJIBHO peako. [NocnegHme aHanmabl 3aHUMaOT MHOMO
BPEMEHU 1 TPEBYHOT OCTaHOBKW PabOoTbl CKBaXKWHbI, YTO HE
[enaeT Ux NpyBAeKaTebHbIMW 415 ONepaTopoB. YTobb!
MOBLICUTb LLNPOKYKO MPUEMAEMOCTb rEOPU3NHECKNX
ncenegoBaHui ckBaxkuH nocne MNP, HeobxoaMmMo
»KenaHve NMPOEKTUPOBAaTb, MPOBOOUTL U OLEHBATb
onepauun Pl Bo BceobbeMntoLLvx MacluTabax, a He
OTOENbHBIM HE3ABWCKMbIM MPOLIECCOM.

AHapen CmapoBo30B: OHUM 13 06EKTVBHbIX
(hakTopOoB ycrneLHoCTV nposefeHHoro Pl aBnaeTcs
0ebunt ckBaxkMHbI nocne Pl n cooTeeTCTBME €0
pacHETHbIM NapameTpam 1 XOTHA BCE KPYMHble onepaTopsb!
B Poccum npoBoadaT reodhn3nyeckime NccneaoBaHmns
nocne P B 60MbLUEN UM MEHBLLIEN CTENEHM (Ha CaMOM
[Jene NpoBeAeHVE TakX NCCEN0BaHUN ABNAETCA OaKe
obsizaTeNbHbIM A5 ONPEAENEHHbIX YCOBUN), XOTENOCh
Obl BMOETb 60OMbLLIErO pacnpoCTpaHeHNss MoaodHOro
pofa uccnenosaHu. Kpome Toro, ¢ LEnbo yiyLleHus
1 onTummsaummn pabot no PN BHavane npoBoanTCs
Data Frac (nHbopmaumoHHbin I'PI Manoro obbema ans
NOJMly4eHrst faHHbIX O MacTe), MOC/E Yero NPOBOANTCS
€ro aHanus (Ha MecTe) 1, TONBKO Nocne 3TOro,
NPONCXOOUT CornacoBaHme rpaduka npoBeaeHnst paboT
ocHosHoro MPT1.

KeBuH ManneH: 3gecb B Poccum B «LLIntombeprke»
NPOBEOEHNE OLEHKN FTEOMETPUN TPELLMHBI MOCne

Pl aBnaeTcs obsa3aTensHom npouedyport Ha 100%
CKBaXXVH. Mbl NpoBOAMM NOAO0P MOME3HOro AaBNEHUS
ons

noaTBEPXKAEHMST MPAaBUIbHOCTU FrEOMETPUM
CO34aHHOro rmapopaspbIBa, U Ha OCHOBAHUM OaHHbIX
KanMbpPOBOYHOIO MUCMbITAHNSA NPeaBapUTENbHON
06paboTKM Mbl UMEEM BO3MOXXHOCTb
YCOBEPLLUEHCTBOBATL MOAENMMPOBAHNE XXNOKOCTU U
nopofpl B HaLLMX NOCAeOytoLMX MPOEKTHbIX paboTax.
MNonbop gaBneHns OencTBUTENBHO NPEOOCTaBNAET
[OCTaTO4HO XOPOLLYH OLEHKY (DaKTUHECKOM reOMeTpUn
rMApOpPaspbiBa, a TOYHOCTb MOXKET ObIThb MOBbILLEHA Ha
OCHOBaHWK aHann3a JaHHbIX 3ab0MHOr0 JaBNeHNs Un
NPSMOro 3aMepa BbICOTbI MMapopa3pbIBa, UCMONb3ys
Hawy ycnyry SonFracMap*.

KyBluunHoB Uropb: AHaIM3 No OKOHYaHW BbINMOHEHWS
paboT no Pl eLe He NoNy4N OOCTAaTO4HOMO BHMAaHWA
B Poccun. HecMOTps Ha 3Ha4YMTENBHOE NPOABVKEHNE

B MoHMMaHuM reoMeTpun [Pl B pernoHe, HEO6XOaNMbI
JanbHenLmne ynyyleHms. 3To B OCOBEHHOCTU KacaeTcs
TEexX KOMMNaHWii, KOTOPble CTPEMATCA caenaTb O0SbLLON
Liar K noHuMaHuio reometpum PN B Lensax cosnaHus
3(MHEKTUBHOM APEHMPYHOLLIEN CUCTEMbI HA OCHOBE
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geometry can this technique provide, and how much does
that directly affect the well’s production?”

Igor Kuvshinov: Waterfracturing could definitely improve
results in shale development in Russia. Some of the major
benefits of this technology would be the distribution of
propping agents and the use of low-damaging fluid. The
benefits could be more visible for gas reservoirs, however
oil reservoirs will see improved production as well. This is
however true for any new technology introduced.

Michael Tulissi

International Technical Director — Fracturing,

Trican Well Services

Michael Tulissi is currently the International Technical
Director for Fracturing Services with Trican Well
Service. After graduating in 1994 from the University of
Calgary, Canada with a degree in Chemical Engineering
(with Distinction), Michael began work in the fracturing
industry in Canada and held several operational and
engineering positions before joining Trican Well Service in
1999. In 2004 he transferred to Russia with Trican (then
Newco Well Service) as a fracturing technical specialist
and worked in several locations in Kazakhstan and Russia
until 2009 when he assumed his current role.

Andrey Smarovozov

Director, Pressure Pumping, Russia Caspian
(Marketing and BD), Baker Hughes

Sep-09 - till now: Director, Pressure Pumping, Russia
overseas & strategic projects

Sep-08 — Sep-09: Director, Business Development,
Russian International Accounts

Feb-08 — Sep-08: Director Business Development, BH
Russia

Apr-07 — Feb-08: Account Manager (Corporate) / SAM
for Rosneft

Educational background:

Gubkin State University of Oil&Gas (Petroleum
Engineering), 1995 Moscow State University of
International Affairs (petroleum finance), 2005

Kevin Mullen

Senior Production Stimulation Engineer for
Schlumberger-Russia

After graduating with a B.S. degree in chemical
engineering from Worcester Polytechnic Institute (USA),
he has spent the past 10 years in the oilfield industry, all
with Schlumberger. He began with 2 years of field work
in south Texas (USA), performing hydraulic fracture
treatments on High-Temperature / High-Pressure gas
wells. Since then, Kevin has spent the past 8 years in
Russia working on a wide variety of reservoirs and well
types, where he specializes in proppant fracturing and
matrix acidizing. He has held numerous positions as
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CKBaXVWH C [P onst BCen TeppuUTopmn MECTOPOXOEHIS,
HanpaBeHHOM Ha MaKCUMN3aUMIO N3BEHEHNS
YreBOOOPOOOB.

LNa 0OCTMXKEHWSA BbILLEYKa3aHHOW LENN O4eHb BaXKHO
NCMOfb30BaTh HaMbonee NPOABUHYTbIE U3 VMEIOLLIMXCSH
TEXHOMOMMM MOAeNMpoBaHWS A5t onpeaeneHrs
peakumm MOPOA, 1 MOCHEAYIOLLEN FEOMETPUN TRELLIMH
ELLE Ha paHHen CcTaaun pPas3padoTK MECTOPOXKOEHNS.
icnonb3yemblil B HACTOsILLEE BPEMS METOL,
MOAENMPOBaHNS Mo AaBNeHNIO 06paboTKK cam No cebe
He SBNSETCS AOCTaTOYHbIM AN NOSHOMO aHanmaa.
CheuyannanpoBaHHasa AMarHOCTUHECKas 3aKadka,
OCYLLECTBNSIEMAs B paMKax NpeaBapuUTenbHON 06paboTKu,
1N MYKPOCENCMNHECKOE parioHVpoBaHuve [Pl aenaioTes
LLIMPOKO MPU3HaHHBbIMU METOAAMMW, HEOOXOOMMbIMU ANA
TOYHOro aHanmnaa reometpum ['PI1. MNporHosuposaHne
OONroCcpOYHOM oTaa4n TpewwH Pl 6yaeT Hanbonee
TOYHbIM MPU NCMONB30BaHNM BbiLLIEYKa3aHHbIX OaHHbIX.

Metopa I'PM ¢ ucnonb30BaHNEM BO/bI MOKA eLe He Hawen
lMpoKoe npumeHenue B Poccun. [lymaere nu Bbl, 410

3Ta TEXHONOruA HalnjeT NpMMeHeHue B PeruoHe no mepe
paclumMpeHna paspaboToK ¢ NNacTaMy cnaHueBbIX rasos?
Kaxue npeumywiecTBa 31a TeXHOMOrA UMEET N0 CPaBHEHUI0
¢ pelueHnAMK, Ncnonb3yemMbiMU B HacToALLee Bpema?

Mauikn Tanuccu: MeTon rmapaBnM4eckoro pa3pbisa
nnacra ¢ UCMob30BaHMeM BOAb! He TpebyeT B0SbLLMX
3aTpaT M NPaKTUHECKU UCKIOHaET MOBPEXXAeHNe NaacTa,
rae TpebyeTcst TONbKO HM3Kas MPOHNLAEMOCTb pasfioMa.
B HacTosiLee Bpema B Poccum pa3pabaTtbiBatoTcs
HECKOJIbKO HEDTAHBIX KOMIEKTOPOB C MPOHULIAEMOCTHIO,
KOTOpasa A4OCTaTO4HA HM3Ka, YTOOb! TaM MOXHO Oblno
BbIFOOHO Mcronb3oBaTh [Pl ¢ npumMeHeHriem Boapl. Mbl
npeanosiaraeM, YTo No Mepe yBeNM4eHns pas3paboTok
MNHUCTBIX HASKOMPOHMLAEMBIX KOJINIEKTOPOB, aTa
TexHoNorus byaeT HaxoauTb BCe DONbLLEE MPUMEHEHNE.

AHpgpein CmapoBo30B: Bbi npasbl, Tak kak B Poccun
He BeOyTCst paspaboTKY YrofbHOro MeTaHa 1 rasa B
NNOTHbIX Mopodax, Pl Ha ocHOBe 6a30BOro refd U

[P ¢ NpUMEHEHMEM PaCKITNMHNBAKOLLIETO areHTa HUSKOM
NAIOTHOCTY (MponnaHTa), Ha HACTOSALLMIA MOMEHT B Poccum
He ncnosb3ytoTes. [NpenmyLiecTsa, npedniaraemble 3TVMm
TEXHOMOMMAMM, 3aKITKOHAKOTCA B CBEAEHM 0 MUHMYMA
MOBPEXOEHNSA MOBEPXHOCTY TRELLWMHbI MNP MaKCUMabHOM
yBEMHEHM AebuTa MPOAYKTVBHOIO Miacta. 97O O3HAYAET,
NpoBeAeHVE TPAOVLIMOHHLIX BUAOB [Pl ¢ rmapaBimyecKkim
OTKPbITMEM AOMNOHUTENBHBIX OOBEMOB MacTa Ha 6onee
YAQIEHHOM PACCTOSHUM OT CTBOJIA CKB2XKWHbI MU
MUHVMaUTBHOM OCTaTOHHOM MOBPEXAEHWN MiacTa.

KeBuH ManneH: PasnnyHbiM naactam TpedyoTes
pasnMYHbIE NapamMeTPbl TRELLUMH NPU MTMOPaBINHECKOM
paspbiBe. PopMa 1 pasMep TPELLUMHbI TMapopaspbIBa,
3anoIHEHHOW NPONMaHTOM, ByA€eT 3aBNCETb OT CBOMCTB
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his career has advanced in complexity and job scope
covering progressively larger territories, including District
Technical Engineer (Khanty-Mansiysk, Nizhnevartovsk),
Geo-Market Technical Engineer (South-Russia), and Area
Production Stimulation Engineer (Russia). Kevin'’s current
job focus is on field-based production evaluation and
optimization projects.

Igor Kuvshinov

Senior Technical Leader, Halliburton Company
After graduating Novosibirsk State University

in 1993 he worked in the areas of Production
Engineering and Workover Operations. In 1997

he joined Halliburton Russia as Stimulation Field
Engineer. For two years (2005 — 2007) he worked in
Denver, USA in the Halliburton Asset Team (Rocky
Mountains area) dealing with Stimulation and Well
Intervention operations in Unconventional reservoirs.
Currently Igor is leading New Technology Group

in the Production Enhancement department of
Halliburton International Inc, dealing with Production
Enhancement and Well intervention aspects of oil and
gas field service operations, including Stimulation,
Sand Control, Fluid Conformance and

Production Optimization.

MAACTOBOW XKUOKOCTU 1 Mopodbl. 115 HehTSHbIX MnacToB
C HU3KMM U CPEAHUM KO3(MMUUMEHTOM MPOHNLIREMOCTU
MPEANOYUTAKOTCS TEXHONOMMN, MCMOSb3yEMbIE B
HacTosiLLee BpeMs. Ecnm 3anackl FIMHUCTBIX MOPO[, CTaHyT
LWMPOKO JOCTyMHbIMK, TO [Pl ¢ ncnons3oBaHmnem Bopl

1 BbICOKMX CKOPOCTEN 3aKaqky MOMyT Takke NprobpecTu
BonbLyto nonynspHocTb B Poccun. OaHako, OCHOBHOWM
BOMPOC, KOTOPbI OO/MKEH Cebe 3a0aThb B MEPBYIO O4epeb
Kaxdas HepTaHas 1 Kaxxaas CepBucHasi KOMNaHus nepeq
MPVHATUEM PELLEHNS - 3TO «KaKyt FEOMETPUIO MOXKET
obecneynTb 3Ta TEXHOMOMS, U Kak 3TO CKaXKETCS Ha
0ebNTE CKBXKMHDBI?»,

KyBuuHoB Uropb: MeTopn Pl ¢ ncnons3sosaHnem
BOAbl, HECOMHEHHO, MOXKET MOBbLICUTb OTAAYY

npw padpadboTKe MMHUCTBIX CraHLEB B Poccuu.
HekoTOpbIMU 13 FNaBHbIX MPEUMYLLIECTB

OaHHOW TEXHONOIMM SBASIKOTCA pacnpeneneHe
PaCKIVHUBAIOLLX HAMOMHUTENEN 1 MCMOIb30BaHNe
cocTtaa [Pl1, BbI3blBAKOLLErO HE3HAYUTENBHbIE
noBpeXaeHNsa NpoBoanMocTu. [NpenmyLiecTsa
CTaAHOBATCS eLle 6onee 04eBUOHbIMU B Cllydae ¢
ra3oBbIMW MECTOPOXXAEHNAMU, XOTS A00bI4a HEDTAHbBIX
MECTOPOXXAEHNA Tak>Ke MOBbILLAETCS.
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B VHTEHCUOUKALINA CKBAXWH

Mawkn Tanuccu

TexHudeckn gupekTop MexxayHapogHoro otaena
komnaHum «Irican Well Service»

B HacTosiLee Bpems Mavikn Tamiceu SBsieTcs
TexHn4eCKM ANPEKTOPOM MexxayHapoaHoro otgesna
komnaHmm «Trican Well Service», npenocTaBnsitoLLero
yenyrm [Pl Tlocie oKoHYaHWs C OT/IMHYUNEM XUMUKO-
TEXHOJIOMMYECKOro (haKyabTeTa YHnBepcuTeTa

B Kasirapy, KaHage B 1994 roay, Mavikn Ha4as
pabotarts B oTpaca Pl B KaHazde, rae 3aHumarn
PasINYHbIE JO/HKHOCTY 10 SKCIlyaTaLmm v
MPOEKTUPOBaHUIO TEXHOIOMMHECKOro 0O0PYAOBaHIIS,
npexnae Yem B 1999 rogy Havas paboTtats B «Trican
Well Service». B 2004 rogy oH nepesesicsi paboTtaTtb
B «Trican» B Poccym (B TO BpeMsi 3TO Obisia KOMMIaHust
«Newco Well Service») B Ka4eCTBE TEXHNHECKOIO
crieywamvcta [Pl v npopaboTas Ha HECKOSIbKNX
roujanxkax B KasaxcraHe n Poccum o 2009 roaa, rae
W MPUHSIT Ha cebsi 06s13aTe/IbCTBa 10 CBOEU TEKYLLIEN
LOIDKHOCTH.

AHpgpen CmapoB0O30B

[vpekTop HanpasneHuna Pressure Pumping B
Poccumn n Kacniniickom pervmoHe (MapKeTuHr un
pasBuTHE 6rsHeca),

Baker Hughes

B HacTosiiee Bpemsi paboTaeT B koMriaHum Baker
Hughes (Tpun ¢ nonoBuHOM roga):

CeH -09 — 0 HacTosILLEero BpeMeHU: [MpexkTop,
HacocHoe 0bopyaoBaHue, paboTaroLLee rnog
HasneHvieM, Poccusi 3a pybexxom v cTpaTernyeckme
MPOEKTHI

CeH-08 — CeH-09: [vpexTop, Kommepyeckoe
pasBuTve, Poccunickmne MexxayHapoaHble cHeTa
®eB-08 — CeH -08: [ANpeKTop KOMMEPYECKOrO
passutus, BH-Poccusi

Anp-07 — ®eB-08: PykoBoauTe ib rpyirisi ro
paboTe ¢ KopriopaTVBHbIMU KineHTamu / CTapLLni
PYKOBOAMTE b IPYrbl M0 paboTe C KIMeHTamm
«POCHE®Tin»

Ob6pa3soBanvie: [yOKUHCKA roCyAapCTBEHHbIN
YHUBEPCUTET HETY 1 rasa (rpOMbICIOBbIN
akynbTeT), 1995 rog

MocKoBCKu rocyapCTBEHHbIV YHUBEPCUTET
MexayHapoaHbix oTHoLLeH (MITVIMO, ¢buHaHCh!
HETSAHOM MPOMBILLIITIEHHOCTY), 2005 rog

KeBuH ManneH

CTapLumii UH>KEHEP MO NHTEHCUNKALMM
Npon3BOACTBa B KoMnaHuu «LLntombepxe» B Poccuu
B HacTosiLee Bpemsi KeBUH 3aHVMAaET roCT
CTrapLuero vHXeHepa fno MHTEHCUUKaLn
Mpov3BOACTBAa B KOMMaHuy «LLimombepxe»

B Poccum. [locie OKOHYaHWsT XUMUKO-
TEXHOJIOMMYECKOro ghakysibTera BycTepckoro
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MoMTEXHUYECKOro MHCTUTYTa B CLLIA v nosy4eHms
crerieHy bakanaBpa HayK, OH MpPOBEsI MNOCAeqHNE
10 net B HeghTe406bIBatOLLIEVN MPOMBbILLIIEHHOCTY,

B kKomraHum «LLinrombepxe». OH Ha4Ya CBOK
Kapbepy rnpopaboTas 2 roga Ha HeETIHbBIX
rpomsbiciax Ha rore Texaca (CLLIA), BbinoiHSS
oriepaumu rno ruapaBaMHeCKoOMy paspbiBy raacta
Ha ra30BbiX CKBaXXWHaX BbICOKOV TeMreparypbl 1
BbICOKOro gasneHus. [locne aToro, KeBuH rpoBes
8 et B Poccuum, paboTtasi Ha MECTOROXKAEHMSIX

1 CKBaXKuHax BCEBO3MOXXHOIo Tvna, rae
creumanmn3npoBascs Ha ryapopaspsiBax rniacta ¢
MPOMNaHTOM v CTPYKTYPHOM KUCIOTHOM 06paboTKe.
3a rogkl cBoev paboTbl OH 3aHUMasT MHOXXECTBO
[10CTOB, MOCTOSIHHO MOBbILLIAST KBAINGDVKALIIO M0
Mepe YCIIOKHEHNS] TBETCTBEHHOCTY U YBEINHEHMS
obbema paboT v TEPPUTOPUM, BKAKOYAS AO/KHOCTL
OTBETCTBEHHOIrO TEXHUYECKOro MHXXeHepa parioHa
(XaHTbI-MaHcuick, HixHeBapTOBCK), TexHMYeCcKoro
nHxxeHepa «[eo-MapkeT» (ror Poccum) v [ hnaBHOro
VHXXeHepa o MHTeHCUVKaLMV npov3BoACTBa
(Poccusi). OcHoBHOE HarpaBieHve paboTsl KeBuHa
B HacCTosILLee BPEMS — OLIEHKA MPOMbICIOBOIrO
rpPon3BOACTBA U MPOEKTbI ONTUMU3ALINM.

KyswinHoB Uropb

[NaBHbIN TEXHUYECKMIN PYKOBOAMTESNb KOMMaHUN
Halliburton

[ IaBHbIVi TEXHUHECKUK PYKOBOAUTE I KOMIIaHU
Halliburton. Nocne okoH4aHusi HoBocubupckoro
rocyaapcTBeHHOro yHmBepcuteta B 1993 roagy
pabotasn B 06/1aCTV TEXHOIOMN MPOn3BOACTBA

v ornepaLm rno yBeIMHEeHNo 9KOHOMMYECKOM
ahhexkTMBHOCTY CKBaxxuH. B 1997 rogy oH
rpuyLLEsT B POCCUVICKOE MPeACTaBUTE/IbCTBO
KomraHu Halliburton B kKa4ecTBe nHXeHepa

Mo aKcriyataumy B 067aCTyl MOBbILLIEHWS
MPOAYKTUBHOCTH. Ha npoTs»KeHW ABYX NET
(2005-2007 rr.) oH pabotan B [eHBepe, CLLA,

B Halliburton Asset Team (pavioH CkaacTbix

rop), 3aHNMasiCb MHTEHCUUKALIMEN MPUTOKA U
['TM Ha HeTpaanLMOHHBIX MECTOPOXAEHMSIX. B
HacTosiLLee BpeMsi VIropb pyKOBOAUT rpyrnow,
3aHUMAaIOLLIEVICS HOBBIMY TEXHOJIOMUSIMY B PaMKax
Ortaena yBennyeHns: 4o6bi4y kKomnaHum Halliburton
International Inc no Borpocam yBeanHeHus1 400bI4YU 1
[TM, v paboTe fo 06Cy)KMBaHNKO MECTOPROXAEHV
HeTV v rasa, BK/o4Yasi CTUMYyMpoBaHue, 60pb0y
C MECKOM, COOTBETCTBUE XULKOCTEN TEXHUHECKUM
TPEebOBaHUSIM 1 ONTUMU3ALINIO OObIHM.
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