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|_| PaKTUHECKI CPagy Moce OTKPbITUS MeToaa
rMMOpaBIM4ecKoro pa3pblsa NiacToB cTana
MPUMEHSTLCA 0BpaboTKa C MCMOb30BAHNEM MaIOBA3KMX
>xupkocTer. Mbl onpefensem 06paboTKy C MPUMEHEHVEM
MasTOBASKIX XKNOKOCTEN KaK MCMOB30BaHNE BOOb! C
HE3HAYUTENBHBIMIN KONMHECTBaMW 3aryCTUTENs, Mpn
STOM MOBEPXHOCTHAs BASKOCTb MpK TemnepaType
OKpY>xatoLLero Bosayxa coctasnseT meHee 10 cl'1 npu
ckopocTu cagura 511 cek-1. N gpenctButensHo, Ans
BacceiHa CaH-XyaH obpaboTka peareHTamm Ha BOAHOM
OCHOBE sBNsNack JOMUHMPYHOLLWM MeToAoM 4o 1968 roga
1 COXPaHAETCS B 9TOM Ka4eCTBE MO HACTOSILLEE BPEMS.
o BHeapeHus B 1968 roay cLUMTbIX renen obpaboTka
XKNOKOCTAMM C HE3HAYNTEIBHOW BA3SKOCTBIO COCTaBNANa
OOBOMBHO BOJBLLYIO HaCTb OMnepaumin Mo rmapopaspeisy
niacToB.

C pasBUTEM XXMOKOCTEN Pa3pbiBa, 3aryLLEHHbIX CLUATLIM
MOSIMMEPOM, U UX XaPaKTEPUCTVIK, MAPaBINHECKUIA
paspblB COCTaBaMV C Masion BA3KOCTBIO CTasl CHUTATECS
HU3KOTEXHOSOMHHBIM U €r0 MPUMEHEHNE B MOOrOTOBKE
CKBaXKWH CHU3MNOCH A0 HebonbLUoW Aonn. 3a nocnegHve
0EBATb C HEBONBbLUMM NET Obln caenaH rpoMaaHbIn
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Imost since the inception of hydraulic fracturing low

viscosity treatments have been conducted. We would
define low viscosity treatments as treatments using water
and no significant amount of thickening agent where
surface viscosities at ambient temperatures are less than
10 centipoise measured at 511 reciprocal seconds shear.
In fact in the San Juan basin slick water treatments were
the prevailing type of treatment to be utilized, pre 1968,
and have continued to be so today. Prior to the
introduction of crosslinked gels in 1968 low viscosity
treatments were a very large segment of fracture
treatments. With the development of crosslinked fracturing
fluids and all their attributes, low viscosity fracs were
considered low technology and became a small segment
of treatments pumped. Over the past 9 years plus there
has been a huge movement toward non-viscosified fluids
containing small proppants. This was led initially by the
early efforts of UPRC with their paper on the lack of need
for proppants and early treatments in tight sandstone
reservoirs such as the Cotton Valley, Travis Peak, Bossier,
and many tight sands in the Rocky mountain areas. With
the advent of Source Rock stimulation in the Bamnett
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PbIBOK K UCMOJIb30BAHNIO HE3AryLLIEHHbBIX XXUOKOCTEWN,
CcoaepP>KaLLMX MENKNIN PACKMHNBAKOLLMIA HAMONMHUTENb.
VI3Ha4anbHO MeTon, NPOABMranCst MEPBLIMU CTapaHNAMU
UPRC ¢ nx nybavkaumsimn 06 OTCyTCTBUN HEOBXO0OMMOCTH
B PACKMHNBAIOLLINX HAMOSHUTENSX 1 CaMbIMU PAHHUMM
nonbITKaMmn 06paboTKN B TOMLLAX MAOTHBIX MECHAHVKOB,
Kak Hanpumep B KoTtTtoH Bannn, Tpasuc Nuk, Boccbep n
Ha MHOTVIX y4acTKax ¢ MalonpOHNLIAEMbIMA NECKaMK B
pa3HbIxX parnoHax CkanmcTbix rop. C noasneHnem Metoga
NHTEHCUDUKALIM MPUTOKA B MaTEPUHCKOM MOpOoe

Ha MeCTOPOXAEHUN BapHETT 1 B OpYyrX CRaHLEeBbIX
HedTera3oHOCHbIX KOMIMIEKCAaX POCT MPUMEHEHNS
Pa3PbIBOB NACTOB C UCMOMB30BAHMEM BOAbI MPUHAN
NPaKTUHECKM B3PbIBHOWM XapakTep. Ycnex Metofa notpsic
TEOPUIIO MMOPABINHECKNX Pa3PbIBOB. HpesBbliHariHO
OOMbLLUNX YCNEXOB METOL, MHTEHCU(MKALMM NPUTOKA
OOCTUM NPY UCMOB30BaHUN PaCKIIMHMBAIOLLIMX areHTOB,
KOTOPbIE, ECMN MbICIIUTL CTaHAAPTHO, MPAKTUHECKM

HE MMEIOT MPOBOAMMOCTU B YCIIOBUSIX CKBEDKUHBI. YTO
npuMeYaTensHO, MPUMEHEHE 6onee KPYMHbIX, C OOMbLLEN
MPOHNLIREMOCTBIO PACKMHUBAIOLLMX HAMOSHUTENEN B
YKMOKOCTN, UMetoLern 1 cll, He TObKO HE YyHLLIMMO
PE3YNbTATUBHOCTb MHTEHCU(MKALMN MPUTOKA, HO TakxKe
[0Ka3ano, 4To MOXET BbITb ropasfo rybutensHee
Npo6nemMbl BEPOSTHOIO BbINaAeHUS PACKIMHNBAKOLLIErO
areHTa 13 »KMOKOCTY paspbiBa 13-3a NIOXOro NepeHoca.

136bITO4HasA MPOMbIBKa CTasia HOpMOoW, a
MepemMeXatoLLIasiCa 3aKayka XXMAKOCTU C MECKOM U

6e3 Hero npveesna K yyyLeHNo pesynsTaTtoB BMECTO
TOr0, YTOObI OXKNAAEMO VX CHU3UTL 13-3a OTCYTCTBUSA
3P HEKTUBHOM MPOBOAMMOCTU. BMECTO TpaanLUmMOHHbIX
TpeboBaHUI, NpeabaABNSeMbIX K KO3 MULMEHTY
MpMPOCTa NOE3HOIO AaBNEHVA A1 AOCTVDKEHUS
JyyLUer MPOBOAVMOCTU, Tenepb HEOOX0AMMO, YTOObI
MpW NpaBWIbHOM 06PabOoTKE MPUPOCT MNOME3HOMO
OaBMEHNSA OTCYTCTBOBa/1 BOBCE. [TpUPOCT MOME3HOMO
OABNEHNS FABISETCS MHONKATOPOM HabUBKMN
PaCKIMHNBAIOLLIM areHTOM U, MO HaLleMY MHEHMIO,
MEJKNIA PACKIMHNBAIOLLMIA COCTaB, UCMONb3yeMbIn B
mapopaapbiBax, paboTaeT He Kak HaMoHUTESb, a CKopee
KaK 3aKyrnopyBarOLLMIA UM TaMMOHNPYHOLLIIA areHT, W
OEVICTBYET B Ka4eCTBE MeEXaH3Ma, YaepKNBatOLLIEro
paspblB PaCKPbITbIM, CPOOHN TOMY, YTO OMNCHIBAETCS
TEOPUEN HaCTUYHOIO 3amOSHEHNST MOHOMIACTOB. ITO
peann3yeTcs B MCMOMb30BaHMN HU3KMX KOHLEHTPALMINA
PaCKIMHNBAIOLLIErO areHTa ¢ npedyCMOTPEHHBIM
BbITECHEHVEM, YTOObI MCKOUYMTL 0Bpa3oBaHme
YNIOTHEHW.

[MpUMEHeHNE BABKNX XXMOKOCTEN Ha 60MbLLEN YacTu
ClaHLIEB OKa3a1loCb KOHPTIPOAYKTUBHBIM. [TPUHSTO
CcHMTaTb, YTO BbICOKOBSA3KNE XKNOKOCTY 0ObIMHO CO3a0T
OOMUHVPYIOLLMIA TUAPaBINYECKUIN pa3pblB, a 3TO
oTpuLIaTENIBHO CKa3bIBAETCA Ha MPOM3BOANTENBHOCTU

B MiacTax C ECTECTBEHHbIMM TRELLMHAMW. TaMm rae
006bl4a B OCHOBHOM BEAETCS Ha MPUPOAHBLIX TRELLMHAX,
JyHLLE HE LLIYHTUPOBATb TPELLUVMHHBIE CUCTEMbI, KOTOPbIE
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and other shale plays the use of water fracs has virtually
exploded. The success of these types of treatments

has shaken fracturing theory to the core. Tremendously
successful stimulation has been achieved using propping
agents which based upon conventional thinking have
virtually no conductivity at down hole conditions.
Remarkably, the use of larger, more conductive, proppants
in this 1 centipoise fluid has not only not improved
stimulation results but has been shown to be detrimental
far beyond the problem of potential screenouts due to poor
transport.

Over flushing has become the norm and pumping
alternating sand laden and neat fluid has improved results
rather than given the expected decrease due to lack of
effective conductivity. Conventional requirements for net
pressure gain to achieve good conductivity has been
replaced with the need to show no net pressure gain

on properly designed treatments. Net pressure gain is
indicative of packing proppant and it is our belief that the
small proppants used in water fracs do not function in a
pack but rather act as bridging and diverting agents and
or function as a mechanism to hold the fracture open akin
to partial monolayer theory. This translates into using low
concentrations of proppant and designing in sweeps to be
sure no packing occurs.

The utilization of viscous fluids in the vast majority of shale’s
has been counterproductive. It is believed that the high
viscosity fluids tend to create a dominate hydraulic fracture
which is counterproductive in naturally fractured reservoirs.
Where production comes mainly from natural fractures one
does not want to parallel the fracture systems which is the
natural course of events when using viscous fluids. We
have watched this phenomenon during microseismic work
where we have a multitude of seismic events occurring

at great distances from the wellbore while pumping thin
fluid. Upon commencing to pump viscous fluid, such as

a hybrid treatment, all seismic events cease away from

the wellbore and a dominate narrow fracture pattern is
generated near wellbore. It is felt that the low viscosity fluid
tends to follow the natural fracture plane allowing for much
improved stimulation compared to a dominate fracture
paralleling these same fractures. Some authors have
hypothesized that the success of water fracs in stacked
sand shale sequences such as the granite wash, cotton
valley, Olmos etc. are due to differential width between the
sands and shale and the small proppant bridges holding
open infinitely conductive fractures. Another mechanism,
perhaps more acceptable, is that many of the so called
microdarcy formations are dominated by natural fractures in
the reservoir and in fact the matrix permeability is too low to
produce hydrocarbons in geologic time. This in fact is borne
out by the huge success of waterfracs in many reservoirs
where crosslink gels have been mostly unsuccessful.

What has been extremely interesting has been the fact
that more and more “conventional reservoirs” have been
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npeacTaBNsoT COBON ECTECTBEHHDIN MPOXOA, MpK
CMONb30BaHUN BA3KNX XXMAKOCTEN. Mbl cneaunn 3a sTnm
SBNEHMEM MPW MPOBEAEHNN MUKPOCENCMUHECKNX PaboT,
KOrAa BO BPEMS 3aKa4MBaHWS MaIOBS3KOM »KMOKOCTY
Habtoaanoch 6osbLLIOE KOMMYECTBO CENCMUYECKIX
NPOSIBNEHNI Ha 6OMLLLOM YAAEHUM OT CKBaXKMHbI. B
Havane 3aka4mMBaHWs BA3KOM XXNOKOCTU, Kak HampuMep,
MpW CMeLLaHHON 0BpaboTke, BCE CENCMUHECKME BOSHbI
3aTyxatoT Ha yaaieHnn OT CTBOJIA CKBaXKMHbI, a BOM3K

OT Hee CO3[aeTCs PUCYHOK C NMpeobnafaHnemM TOHKIMX
TpelwwH. Co3aaeTcs BneYaTneHme, YTo XUAKOCTb C HN3KOM
BSBKOCTbIO CTPEMUTCS CEA0BaTh 38 ECTECTBEHHLIMM
TPeLMHaMM B OOHOM NAIOCKOCTW, MO3BONAS YAYHLLNTL
WNHTEHCUVIKALIMKO MPUTOKA MO CPaBHEHMIIO C
LYHTUPOBaHNEM JOMUHUPYIOLLIMX PA3/TIOMOB W 3TUX XKe
TpelwwH. HekoTopble
aBTOPbI MPEANONOXKNN,
YTO YCMeX MCMNOJb30BaHNS
mmapopaspbiBa
MHOronaacToBbIX
CNaHLEBbIX MECKOB,

Kak HanpvMep, Ha
MECTOPOXKAEHMSAX

Mp3HnT Youu, KoTToH
Bannn, Onmoc n np.
CBsI3aH C pasHuLIEN B
LUMPWHE NNacToB necka

1 cnaHua v Ham4mem
CLLUMBOK 13 MESIKOrO
PacKMHNBAOLLIErO areHTa,
KOTOPble HECKOHEYHO
OONro yaep>mearoT
NPOHULIGEMbIE TPELLIMHDI
OTKpPbITbIMK. ELLie oguH
MEXaH13M, KOTOpPbII
BO3MOYXHO SIBMISIETCA
bonee npuemnembim,
3aK/IKO4aETCS B TOM,

YTO MHOMME N3 Tak
Ha3blBaeMbIX MUKPOMPOHML@eMbIX (microdarcy)
dopmauuin umetoT NpeobafgaHne eCTeCTBEHHbIX
TPELLVH B MnacTe u, B AeNCTBUTENBHOCTH,
NPOHMLIAEMOCTb OCHOBHOWM MacChl MOPOAbl CAMLLKOM
HM3Ka 018 06pa3oBaHNs YrneBoaopPOa0B B
reofIorMyeckyto anoxy. MNpakTn4eckun, B NOMb3y 3TOro
CBUAETENLCTBYET MPOMKMIA YCMEX MCMOMb30BaHNS
MeToda MapopaspbiBa C NPUMEHEHNEM BOAbI Ha
MHOMMX NfacTax, rae ClNTble renn okasancb
ManoaPEKTUBHBI.

Hawnbonee nHTpUrytowmm cTan ToT akT, 4To Ha Bce
B0oNbLLIEM KONMMYECTBE «TPaANLMOHHBIX M1ACTOB» CMOIMN
LOBUTBCS NyHLMX PE3yNbTaToB C UCMOIb30BaHMEM
rMAPOPAaspPbIBOB BOAOW, YEM OBbIMHOW HAOWBKOWM
naykamm PacKIMHUBAKOLLErO areHTa C MPUMEHEHMEM
CLMTBIX refen. B KadecTse NprMepoB MOXKHO Ha3BaTb
KIVBAEHACKUIA MNacT Ha MeCTOPOXXAeHWN [aHxsHaN B
Texace, rnybokosaneratoLLyo cBuTy Moppoy Tam e,
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found to achieve better results with waterfracs compared
to the conventional packed proppant pack treatments
utilizing crosslinked gels. Examples of these reservoirs

are the Cleveland formation in the Texas Panhandle,

the deep Morrow formation in the Texas Panhandle, the
Olmos formation in South Texas, The cotton Valley and
Travis Peak formation in North East Texas, The Mesaverde
formation in Colorado and many others. Obviously we have
had great success with crosslinked gel systems in many
reservoirs but the question comes to mind what a properly
designed waterfrac would do in these same reservoirs.
Almost all of the deep high temperature reservoirs were
being treated with slick water, or certainly systems with

no stable viscosity, prior to 1968 but the treatments were
typically small and utilized large proppants.

PHOTO: / : HEXION

Rationale for small and in some

cases substandard propping agents

In the early stages of the “Waterfrac Boom” operators

were having screenout problems while using 20/40 or
larger proppants. To alleviate the screenouts operators
switched to smaller 40/70 proppant and were able to place
the proppants at concentrations exceeding 2 pounds per
gallon. The surprising thing was that not only were they
able to place the proppant, they achieved better stimulation
results compared to wells where larger proppant had

been placed. Following the same thinking operators in

the Barnett shale started using 100 mesh sand as the
primary proppant. With the huge number of treatments
and the extraordinary volumes of proppant pumped there
was simply not enough Ottawa quality sand available and
operators in the Barnett started pumping much lower
quality 100 mesh sand. This proppant was available very
close to the Barnett shale play and remarkably the wells

www.rogtecmagazine.com
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The 4th aggregated block. building 1, office 3
tel: (3242) 26-16-23
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dhopmaumm B Onmoce Ha tore Texaca, KoTToH Bannu n
TpaBuc NyK Ha ceBepo-BOCTOKE 3TOro Wrtata, Meca-
Bepne 8 Konopano v MHorve apyrie. HeCOMHEHHO, YTO
npnMeHeHne CMCTeM CO CLUNTbIMW residiMn no3BOJINI10
,EI,O6I/ITbC9I 3Ha4YNTEJIbHbIX YCNexoB Ha MHOIrMxX rnaacTtax,
OHaKO Ha yM NpUXoauT BOMPOC, YEro MOXXHO Oblno

Obl OOCTN4Yb Ha 3TUX XKe CaMblX Mnyjiactax, MCroJib3y4
npaBubHO pa3padoTaHHbI rngpopaspbis. [Jo 1968
roga npakTn4eckn BCce BbICOKOTEMIMNEPAaTypHble MiacTbl
C rnyboKMM 3aneraHnem obpabdaTtbiBannCb peareHTamm
Ha BOAHOW OCHOBE UM XKe C NPUMEHEHEM CUCTEM,

He obnagatoLmx cTabunbHOM BA3KOCTbIO, OHAKO
Takas 0bpadboTka 06bI4HO Obla OrpaHnYeHa no
MacLUuTady 1 Mcnofb3oBana KpynHble packMHMBatoLLne
HarnonHnTenn.

NloBoabl B Nonb3y NpUMeHeHUA MEenKux U B paje cnyyaes
HECTAHAANTHO MENKUX PACKNNHNBAKOLWNX areHToB

Ha paHH1x aTanax, koraa rmapopaspbiBHbIN METOL,
Habvpan MonynapHOCTb, ONePaTOPb! UCMbITbIBAIA
TPYOHOCTY C BbINaAEHNEM HaCTUL, P MCMOIb30BaHNN
PaCKIMHNBAIOLLIX HAMOSTHATENEN C Pa3MepOM

20/40 vnn kpynHee. 18 yMeHbLLEHWS BbINaaeHNs
4aCTUL, U3 XKNOKOCTN OHW NepeLLnn Ha Bonee Menkunia
HanonHWTeNb ¢ pa3mepom 40/70 1 CMOrn 3akaqvBaTb
PaCK/IMHMBAIOLLIMA areHT C KOHLUEHTpaLMen cBbllle 2
(PyHTOB Ha raifioH. YaMBUTENBHO He TO, HYTO UM yaai0Ch
3aka4vMBaTb HaMoHUTENb, OHU CMOMN OOOUTHCS
JYHLUNX PEe3yNbTaToB B MHTEHCUMKaLMM MPpUTOKa

MO CPAaBHEHNIO CO CKBaXKMHAMU, B KOTOPbIE Obl
3akadaH 6onee KPynHbIA pacKIMHUBAKOLLWA areHT.
Cnepnyst TOM »ke Nornke, onepaTopbl Ha CraHLEeBOM
MeCTOPOXXAeHWN BapHeTT Ha4anm Ncnonp30BaTh
Necok ¢ 3epHUCTOCTLIO 100 B Ka4ecTBE OCHOBHOIO
pacKIMHVBAIOLWEro HanoHUTens. OrpomMHoe
KOJIMYECTBO orepaLmi no obpaboTke 1 YPe3BblHaHO
BonblUME KOMHECTBA 3aKa4MBaEMOro HaNOMHUTENS
NpVBEN K TOMY, YTO OTTABCKOMO Mecka MpOCTO He
XBaTWNo, 1 onepaTopbl bapHeTTa cTanmn ncnoab30BaTh
necok ¢ 3epHoM 100 6051ee HN3KOro Ka4ecTea. Takom
PaCKIMHNBAIOLLMI areHT MOXKHO ObI10 HanTy BOIM3N OT
CNaHUEBOro HepTerazaoHOCHOIo KoMrnekca bapHeTT

1 MPYMEYATENIBHO, YTO CKBEXKMHBI BOCMPUHSAM €ro Tak
>KE XOPOLLO, Kak 1 OTTaBCKMI Necok ¢ 3epHoM 100 n
40/70. Mbl OTMETUAN YCMEX MCMONB30BaHNA Necka B
Ka4eCTBe PaCK/IMHNBAIOLLIErO areHTa B criaHLax ¢ bonee
rny6oKMM 3aneraHveM, Kak B XeHcBunne, Byaodopae

n Virndopae, rae B 3aBMCMMOCTU OT rpagmeHTa
OABNEHNS MMapopaspbiBa Obl10 HEOOXOANMO MPUMEHSTE
KepamMn4eckme HanomHUTeNN. MepBbiM MPUXOOALLMM

Ha yM OOBSICHEHMEM STOrO hbeHOMeHa bl BbIBOA, O TOM,
YTO, MOCKOJTBbKY ClaHeL, BO MHOMUX CyHasiX He MMeET
npeobnafatoLLero JaBneHns, CMblKaHne ByaoeT MeHbLLE.
BosmorkHO, 6onee npaBaoonoaobHbIM OO bSICHEHMEM OIS
STOro cnaHua 6yaeT TO, YTO, MOCKOSIbKY B CKENETE OCHOBHOW
MopPOOb! MPAKTUHECKW OTCYTCTBYET MPOHMLIAEMOCTb, HET U
MEXaHM3Ma, KOTOPbIN HaMpaBisAn Obl JaBMEHNE BH3 415
COaBMVBaHNS HanonHUTeNs. Camo cobo pasdyMesTcsl, Takoe
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responded equally well as they had with the Ottawa 100
mesh sand and also Ottawa 40/70 sand. We have noted
success in utilizing sand as proppant in deeper shale
such as the Haynesville, Woodford, and Eagleford where
based on the frac gradient we should be using ceramic
proppants. The initial thought to explain the phenomena
was speculating that since the shale in many cases does
not have a dominate stress that the closure would be less.
Perhaps a more believable explanation for the shale is that
since there is virtually no permeability in the matrix of the
rock there is no mechanism for the pressures to be drawn
down to crush the proppant. Needless to say this use

of weak proppant should not necessarily be transferred

to conventional reservoirs where there is measurable
permeability in the matrix. | would note that one operator
has reported success in water fracs in a conventional
reservoir using 100 mesh Ottawa sand. The depths

are within the range of Ottawa but belie the need for a
conductive proppant pack in the tight reservoir.

Using or not using surfactants in waterfracs

More than 9 years ago a very frugal customer took it upon
himself to remove surfactants from his fracture treatment in
the Cotton Valley Sand. Those of us who have both learned
at the feet of countless frac Gurus and also have taught
Hydraulic Fracturing were aghast at this omission. We

were sure that the well having high surface tension fluids
would not clean up and perhaps we would be blamed for
the potential problem. We closely monitored the well and
were surprised to find that the well cleaned up very well
and appeared to be better than offsets. After pondering this
apparent anomaly for some time it was hypothesized that
perhaps it is not a good idea to pump low surface tension
fluids into very low permeability reservoirs allowing water

to penetrate into tiny pore throats and hairline fractures
where the surfactant would inevitably plate out leaving high
surface tension fluid in the pore spaces creating damage.
For over 6 years we have not recommended the use of
surfactants in water fracs and have seen no |ll effects due to
the omission.

There have been several water recovery products
introduced to the industry over the history of fracturing and
intuitively we felt that with better water recovery that we
would achieve better production. In reality what we have
found is that enhanced water recovery has little or no effect
on production. Many extremely complex “scotch guarding”
type materials and some relatively expensive fluorocarbon
surfactants have been utilized in fracturing and have

indeed yield enhanced flow back but with no real effect

on productivity. We have noted some cases in extremely
tight rock that particular surfactant formulations have in fact
damaged the rock to the extent that an interval would not
build up pressure after previous production. There is indeed
a correlation between load recovery and productivity but
the correlation is inverse i.e. production and the quality of
the well is better with minimal load recovery and very poor
wells recover very large percentages of the load.

www.rogtecmagazine.com
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NCMOSB30BaHME CNabo KOHLIEHTPUPOBAHHOMO HarNOHUTENA
He 0b6a3aTesIbHO NepeHoCnTb Ha TpagnunOHHbIEe NnacTbl,
roe NpuUcyTCTBYET n3Mepsiemas npoOHNLLAEMOCTb
BMeLLatoLer nopoasl. CnenyeTt 3aMeTUTb, HYTO OAVH

N3 onepaTopoB CoOBLWT 06 YCNELIHOM MPUMEHEHUMN
rMapoOpPaspbIBHOrO METOAA B TPAAWLIMOHHOM NnacTe

C 1CMNONb30BaHMEM OTTaBCKOro rnecka ¢ 3epHom 100.
["NyBuHbI 3aneraHns HaXOASTCA B Npeaenax oTTaBCKoOro
OranasoHa, HO He onpasaplBalOT HEOOXOAMMOCTb
HabmBKN npoBOAAMM HaMoONHNUTESIEM B
MasionpoHMLIZEMOM MnacTe.

Wcnonb30BaTh MK HE MCNONbL30BATh NOBEPXHOCTHO-
aKTVBHbIE 106aBKM B rUANOPAa3pbLIBAX NNIACTOB C
NnpuMeHeHnemM Bo/ibl

Bonee oeBsaTV NeT Ha3an OOVH PacHETIMBbIN KIMEHT
B34J1CA yAanuTb MOBEPXHOCTHO-aKTNBHbIE AOOAaBKMN

13 rmagpopaspsliea Ha rneckax B KottoH Bannn. Te

N3 HaC, KTO y4MNcs, BHUMAasi DECHNCTIEHHBIM Fypy
rMAPOPAa3spPbIBHOrO cnocoba, 1 camu y4mam 3ToMy
MEeTOoaY, MPULLIMN B y>Kac OT Takow OMnIOLLHOCTY. Mbl He
COMHEBAaNUCb, YTO CKBaXKMHA, B KOTOPOW HAaXOaUTCs
YKMOKOCTb C BbICOKMM MOBEPXHOCTHBIM HATSXKEHNEM, HE
OYUCTUTCS, 1 BUHY 32 BOBMOXXHbIE MPOBIEMbI BO3NOXAT
Ha Hac. Mbl BHUMATENBHO CReanamv 3a CKBaXKNHOM

1 ObINN yANBAEHbI, OOHAPY>KMB, YTO OHA XOPOLLIO
OYUCTUNACH U BbIFASAUT Nydlle, YeM nepudepurHble
CTBOJbI. [TOpPasMbIC/IMB HEKOTOPOE BPEMS HAf,

CTOJ/Tb O4EBUOHOW aHOManNnen, KTo-To caenan
npeanofioXKeHNe, YTO BEPOSITHO HE CTOUT 3aKadmBaTb
YKUOKOCTU C HU3KMM MOBEPXHOCTHBIM HaTSXKEHNEM B
nnacTbl C KparHe Masnion NPOHNLAEMOCTbLIO, MO3BOIAA
BOJE MPOHMKAaTb B KaHaslbl C MENKMMU MOpaMu 1
HeBGOIbLLUMMM TPELLMHAMW, Fae NOBEPXHOCTHO-aKTUBHAas
nobaBka HeM3beXXHO DyaeT ocaxaaTbCs, OCTaBNSAs
YKUIOKOCTb C BbICOKMM MOBEPXHOCTHBIM HAaTSXXEHNEM B
nopax, 4To ByaeT NPUBOOUTL K paspyLueHnto. BoT yxe
Bonee LWeCTn NET Mbl HE PEKOMEHAYEM MCMOIb30BaTb
MOBEPXHOCTHO-aKTMBHbIE BELLECTBA B MMApPOPaspbiBax,
N TaKoe UCKITKOHEHME HU pasy He MPUBENO K KakUM-TO
HeraTVBHbIM NOCNEACTBUSM.

3a BCIO MCTOPUIO MPUMEHEHUS TMOPOPA3PbIBHOMO
cnocoba B oTpac/iv NOsSBUIOCh HECKOMBKO MPOAYKTOB
05151 oT6opa BOAbl Y UHTYUTUBHO Mbl MPeAnonaranm, 4to
YIYYLLEHHBIN 0TO60P BOAb! AO/MKEH MO3BONATb AOCTUYb
JIYHLWMX Pe3yfibTaToB B A06bIYe. B AencTtBUTENBHOCTU
»KE, Mbl OOHARY>XWIK, HYTO YBEIMHYEHHbIN OTOOP

BOb! OKa3bIBAET HE3HAYNTENBHBIA UM HYNIEBOW

3 hekT Ha ypoBeHb 06bI4M. MHOMVE Ype3BbIHaNHO
CNOXXHblE MaTepuasbl TUna «CKOTYrapg», a Takke
OTHOCUTENBHO AOPOrne NOBEPXHOCTHO-aKTUBHbBIE
hTOpPYrNepoaHbie 4o6aBKM MCMONB30BAIMCh ANs
CO3[aHnst PaspPbIBOB 1 AENCTBUTENIbHO MOMOranm
YBENUYNTb BbIHOC, HO 3TO HE MPUBOAMIIO K PeasibHOMY
POCTY MPON3BOOUTENBHOCTM A0BbIYN. Hamu 3amedeHo,
YTO B HECKOJIbKMX Crydasix And nopop ¢ KpamHe
HN3KOW MPOHMLLAEMOCTbBIO, HEKOTOPbLIE OTAENbHbIE
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Summary:

The tremendous success of Waterfracs has indeed
shaken the foundations of conventional hydraulic
fracturing theory. It is extremely interesting

to observe those that continue to utilize both
conventional high viscosity gels and high strength
proppant in unconventional rock and, even with
obvious failure to achieve success compared to
waterfracs, persist in their thinking and procedures.
Although it is obvious that we do not totally
understand the mechanisms of why waterfracs
work so well, at the same time we cannot allow
ourselves to overlook the obvious results. What is
most encouraging for the future is that we have
identified a process which appears to be unlocking
heretofore non accessible hydrocarbon reserves
and in fact have within our hands the ability to
make our nation, for the first time in more than 60
years, self sufficient in hydrocarbons by utilizing
natural gas as our primary energy medium.

COCTaBbl MOBEPXHOCTHO-aKTMBHbIX J0OaBOK Ha
camMOM [ene NoBpexaany Nnopoay B TakoW CTemneHu,
4YTO B MHTEpPBaNax He HakannMeaaoCb AaBneHne
nocne NpeawecTBytoLLen A00bIHN. I AenCcTBUTENBHO,
CYLLECTBYET KOPPENALNa Mexxay BOCCTaHOBNEHNEM
HarpysKu 1 NPOM3BOANTENBHOCTbLIO 40ObIYY,

O[OHaKOo aTa 3aBUCUMOCTb SBNSETCSA 06paTHOM, T. e.
NPOUN3BOANTENBHOCTb M KAYECTBO CKBaKMHbI Ny4LLIe
BCEro Npv MUHNUMaNbHOM BOCCTaHOBEHUM HArpy3Ku,
a CKBa>XWHbI C O4eHb HM3KMM OebUTOM BO3BpaLLatoT
3HAYUTENbHbBIV MPOLIEHT Harpy3Ku.

WtoroBbie BbIBOALI

"POMKMI yCcnex paspbIiBHOrO MeToda C UCMOMb30BaHNEM
BO/Ibl IENCTBUTENBHO Mokoeban OCHOBbI
TPaAVLMOHHOM TeopUN rMapopaspbiea NnacTos. KpaHe
NM060MLITHO HabNAAaTh 3a TEMU, KTO NPOO0HKaeT
1CNONb30BaTh TPAANLMOHHBIE BbICOKOBA3KME refnn 1
KOHLIEHTPUPOBAaHHbIe HAMOMHUTENN B HECTaHOAPTHbIX
nopofax 1, oaxe Nocne O4eBNOHON Heyaa4M B MOMbITKE
00OUTbCS ycrnexa no cpaBHEHWIO C rapopaspbiBHbIM
METOAOM C UCMOIb30BaHMEM BOfbl, MPOA0KaoT
YNOPCTBOBATb B CBOMIX MbIC/SIX U ASNCTBUSIX. XOTS,
04eBWAHO, Mbl HE MOJIHOCTLIO MOHMMAEM MexaHU3M,
6narogaps KOTOPOMY 3TOT METOoA paboTaeT CTOMb
XOPOLLIO, B TO >Xe BPEMSI Mbl HE MOXXeM cebe MO3BONUTb
NrHOPVPOBATb HEABYCMbICIIEHHbIE Pe3ybTaThbl.
Bonblume Hagexabl Ha Byayllee CBA3aHbl C TEM, YTO
HaMM HanaeHa TEXHOSIOMUS, KOTopasi MO3BOJSIUT BCKPbITb
npexxae HeJoCTVXKUMbIE MacTbl YrNeBOO0PO/0B,

1N YTO B HaLLINX pyKax HAaXOOUTCSt BO3MOXKHOCTb

coenaTtb Hally cTpaHy, BnepBble 3a 6onee Yem 60 neT,
CaMOO0CTaTOYHOW B AOObIME YrNEeBOAOPOAHOIO Chipbs,
NyTEM NCMOMb30BaHMS MPMPOAHOMO ra3a B Ka4ecTBe
OCHOBHOIO 3HEProHOCUTENS.

ROGTEC | 79



