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TI TLE: PARALLEL FRACTURI NG SYSTEM FOR WELLBORES By:

MARK J . SAVOY and EDWARD E. SPEYRER BACKGROUND 1.
wo-2@bds061 | nventi on The invention is directed POI/US2009/046523

fracturing tools for use in oil and gas wells, and in

particular, to fracturing tools capable of directing

fracturing fluid in a direction that is parallel to

the casing before the fracturing fluid enters the

perforations in the wellbore. 2. Description of Art

Fracturing or "frac" systens or tools are used in oil

and gas mells for conpleting and increasing t he

pr od e fromth evi ated. wel |l bores,
Dor + 1ELET PARALLEL R AGTUR NG SV ERY ROR Wil nORES
fluids can be expected to be introduced into the

l'i near, orBidVIARKTaSAVEandEDVWARGS EISREVRER to frac
t he production zone to open up production fissures and
pores therethrough. FogseafRignpydraulic fracturing
is a nethod of using punp rate and hydraulic pressure

c fracturing fluids to fracture or crack a
L SEI'EF?‘%PMEW“? ormation. In addition to cracking the
formation, high perneability proppant, as conpared to

t ibe pventiombis diregtedto fracturingtods foymse mnvibandgasmetls,iantidn particular,
the fracture to prop open the cracks caused by a first

to ﬁ'&&%ﬁ’t{@bls%a M&Mﬂe@ﬂngsﬁ'@&unfﬁ%np ggﬁ@&loﬁfthétg ?arallel to the casing

di scl osure, the proppant Is In the Inition
beforcfhe g Ml hE berirnerd e BoEs and pr essur s

are reduced or renoved fromthe formation, the crack
2.  oPesaripdionrof Art

Fracturing or “frac” systems or tools are used in oil and gas wells for completing and
increasing the production rate from the well. In deviated well bores, particularly those having
longer lengths, fracturing fluids can be expected to be introduced into the linear, or horizontal,
end portion of the well to frac the production zone to open up production fissures and pores
therethrough. For example, hydraulic fracturing is a method of using pump rate and hydraulic
pressure created by fracturing fluids to fracture or crack a subterranean formation.

In addition to cracking the formation, high permeability proppant, as compared to the
permeability of the formation can be pumped into the fracture to prop open the cracks caused by
a first hydraulic fracturing step. For purposes of this disclosure, the proppant is included in the
definition of “fracturing fluids” and as part of well fracturing operations. When the applied

pump rates and pressures are reduced or removed from the formation, the crack or fracture

cannot close or heal completely because the high permeability proppant keeps the crack open.
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cannot close or heal conpletely because the high
perneability proppant keeps the crack open. The propped
we@e@el5261 fracture provides a high perneabil it pCPHS1009/046523
connecting the producing wellbore to a |arger
formati on area to enhance the production of
hydr ocarbons. During fracturing operations, the
The proppet wradkgof Hfnattdrd providesct Bighf pepmedbilétyf patle tconnedting ¢ld producing
at a high rate of flow and into a blast liner that
i : ] ] . Of ring
wellbgrE%) § BRSO B 46 bftncq b frodlonc of LAl
ithin.in the well. The fracturjing fluid then flows ,
o RHHRR SaCtPFNE AReratifns) (B fsetiring Apid i ,31469%@ Tropethidiasturing tool at a
outside of the fracturing tool or tool string to which
high rateef flomctndrintog tilass linersthatandiectsebe factutimefluidrat ofghk fracturing tool
surface of the well bore or casing disposed in the
and inf® hileQHﬁé? wadllNfurfacd bf the g:gﬁg%\gfggfg\ 1\%'9};1{1@%%(3 'I?Q Trabt'&nh% gmd then flows

wel [ bore that are to racturi

fluyid,, As resylt of the fracturing flLuyid flow ng. out i
downgged i el F H el & i b P ahibe lastorin gk 2ol string
of the casing, the casing can be damaged, e.g., eroded
to whivh théréraétueing toal ng connectdd iang dot inner whid sunfaverofwthé wellbore or casing
surface of the casing as soon as it |eaves the

disposell % tHY Wahok® Qilntil R MR tH e HMEDHY NN BWRABbX thit e to be packed

fracturing tools disclosed herein conprise an upper

.+ .4 SPl ation,device, a.l r.isolation_.device, d .
with thé e R | A & it L dhF frpelimngbind BRvinecnis of 1he Srasturigg tool and
) devices. In one particul ar enbodi ment, the housing
into the immer sedl surfase Nfrilje asing,dihei cisidgi canobeadampgedr elpousodagl by the
bore and | ower housing bore in which the upper housing

fractuldgy ﬁuiusmpaain%tm@l inEOWLIl B@£1c0 W the AR A8 sBH & iMdaldsnthe fracturing
t he housing bore. In other words, fluid within the
tool. UPPET housi ng bore cannot flow directly into the | ower
* housing bore within the housing bore itself. The upper
housi ng bore conpri ses

SUMMARY OF INVENTION

Broadly, the fracturing tools disclosed herein comprise an upper isolation device, a lower
isolation device, and a housing disposed between the upper and lower isolation devices. In one
particular embodiment, the housing comprises a housing bore divided into an upper housing bore
and lower housing bore in which the upper housing bore is isolated from the lower housing bore
within the housing bore. In other words, fluid within the upper housing bore cannot flow directly
into the lower housing bore within the housing bore itself. The upper housing bore comprises
one or more ports, also referred to as frac slots, in an outer wall of the upper housing bore so that
the upper housing bore is in fluid communication with a wellbore annulus, i.¢., between the outer

wall surface of the tool and the inner wall surface of the wellbore.
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one or nore ports, also referred to as frac slots, in
an outer wall of the upper housing bore so that the
waippenstoeusi ng bore is in fluid communi cati on RET/HSH09/046523
wel | bore annulus, i.e., between the outer wall surface
of the tool and the inner wall surface of the
wel | bore. A fluid injection lineis in fluid
camfluid dgedton e s ithdluid pemmueitaiioy withr theadgper housing bore and
rel easably aligned or connected to a bore of a condult
releasﬁﬁl}r'aﬂgnéd”oﬂ%nﬁgbté&% 4 8Gle dﬁ M6 thnylﬁ v]:'}géﬂ the tool. is placed. The
Infection l1ne conprises a |lowernost “fluird1njectio
.. li.ne end that term nates w_thin the ypper_ housing bore .
fluid wyectian ding comprises,a Mmost%wg,mﬁr&w e grd B}a& itermRAtssewithin the
down the conduit string, through the fluid injection
upper|lionsing dote atfove tiee partver potd. hub, dfactubiag ffluid puimpédedéwmihe conduit
line, into the upper housing bore, down the upper

sing SN0 12 i L 861 e HOF L oo,
of the port into the we]lbore annulus sp fracturing,

the uppghapsing bore, &ﬂwaéhepwdwmg 6 A PO that b ubsiEntially parallel
fracturing fluid flows into a screen disposed at a

to a lengitedinalsiength of dlfe tohk ahd wsi ofjthalportantonthe nallborei anntlas bofracturing

device. Thus, the screen is in fluid conmunicati on

operatidrisRad PEpRIrmB@re annulus. A fluid return line may be
di sposed wthin the housing bore is in fluid

oBPRAT B b B4 BEF il 53 Bired A kpirmost end of

and out of the tool into the wellbore annulus above
the houkieg appsr the dovartisadatictedavive, Thus,athe sgraent isdnlfluid communication with
enbodi nent, the fluid return line is not disposed

the wdlibohd fhruli. NRUREDEnRANRIe MY bd BRbERE Wik URPRYSHe bore is in fluid
out si de the housing. BRI EF 'DESCVPTI ON OF DRAW FI G

comm}ll?ilgitioa&\f?ﬁgﬁféégqeeg%} ?ﬁ%ﬂuié Lrgt\évgﬂineop%?mﬁ%%%mnlennﬁuig fto hgv% up through

the tool and out of the tool into the wellbore annulus above the upper isolation device. In one

particular embodiment, the fluid return line is not disposed within the housing bore, but instead

is disposed outside the housing.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 1s a cross-sectional view of one embodiment of the fracturing tool of the present
invention.
While the invention will be described in connection with the preferred embodiments, it
will be understood that it is not intended to limit the invention to that embodiment. On the
contrary, it is intended to cover all alternatives, modifications, and equivalents, as may be

included within the spirit and scope of the invention as defined by the appended claims.
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invention. Wiile the invention will be described in
connection with the preferred enbodi nents, it wll be
wap@ensiooend that it is not intended to limt tPEI/US2009/046523
invention to that enbodinment. On the contrary, it is
intended to cover all alternatives, nodifications, and
equi val ents, as may be included within the spirit and
scope of the invention as defined by the appended
cl ai ms. DETAI LED DESCRI PTI ON OF | NVENTI ON Referring now

to FIG 1, ipEYASLEPCSESCRIBTIONORINVESQWONC! e tool
40 i s shown di sposed within caS| ng 20 of a wellbore

Rl T B, B ol ohd Rty embialerh et B uisib g s show

tool 40 conprises quer i sol ati on device 42 and | owner
disposed gyithin easingedf) ofer wellborgpde rCasingsdGhigelndes innsaevallrurfeeendst and one or
48, and screen 50 are di sposed between upper isolation
numeg@ﬁﬁgﬁméa6and | ower isolation device 44. Screen 50
I ncl udes bore 52 and screen 50 can be releasably

44 th
S 5 Enb BB o B P et S RN B B v
snap | atch _54. Lower isolation device 44 includes bore
lsolatlse d@}‘ﬂﬁ% 4t Unper hanstngcthawar dabisiog 48 nandusgreeni$Oce Hisprsed between

portion 58 of screen 50 extends. As shown in FIG 1,

upper lihtionidedicad? el ldet Belatidn doideat s the inner wal l
surface 24 of casing 20 when | ower isolation device 44

SCRP S 65! RO ok 855y BEELL' GRover ain

. wellbore 22 into two zones, m ddl e zone 28 di sgosed
device;feh theoughaay knewn devighoraethed fauexsmple, dieads foeteshoen),or snap latch

54. Lower isolation device 44 includes bore 56 that is in fluid communication through which
lower portion 58 of screen 50 extends. As shown in FIG. 1, lower isolation device 44 contacts
the inner wall surface 24 of casing 20 when lower isolation device 44 is placed in the set
position.

In the set position, lower isolation device 44, separates annulus 26 of wellbore 22 into
two zones, middle zone 28 disposed above lower isolation device 44 and lower zone 29
disposed below lower isolation device 44. Lower isolation device 44 is shown in the
embodiment of FIG. 1 as a sump packer, which is known in the art, however, lower isolation
device 44 can be any other isolation device known in the art.

Similarly, in the set position, upper isolation device 42 separates annulus 26 of wellbore
22 into two zones, upper zone 30 disposed above upper isolation device 42 and middle zone 28

disposed below upper isolation device 42. Lower isolation device 42 is shown in the
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di sposed bel ow | ower isolation device 44. Lower
i sol ation device 44 is shown in the enbodi nent of FIG
wa@e/1se0sunp packer, which is known in the artPCT/US2009/046523

however, |ower isolation device 44 can be any ot her
i sol ation device known in the art. Simlarly, in the
set position, upper isolation device 42 separates

embogdiment 05 FIG bas adiighhpressupe packen whigh isdmewn inpgheartzbewever, upper
30 di sposed above upper isolation device 42 and m ddl e

isolatioBUevieS 42 tANRSRY JaRk WVlBR FEvitSRloNn iRtV ce 42,
Lower isolation device 42 is shown in theenbodi nent of

FLG; a high pressur acker,. which.i g .kpown j
+ hEitd BPehed e TRR B o, HE bired 50 BB leopupo seas
.. other isolation device known in the art. Neither upper
with theinneppeall susferea?] of webore 9. lyidsa permitted tyfipwdrtween upper and
forma | eak-proof seals with the inner wall surface 2

lower lis@lfitioneddvias ©2204 ahll Whélirinsr RaAINutth@d24 of fcmég D@t WBeiled that the
upper and | ower isolation devices 42, 44 and the inner

4 qf | .20 ovi, d that .t he
connelfions SR esR 35p8 I Bl fidt e Ris dp FE e e moll sucface 24 of
. 42, 44 and the inner_wall surface 24 of casing 20 is '
casings 2 5 suffieientttg allomoweliiare Bidetor be franspertese fremadosprdiotesi@ol 40, into
from downhol e tool 40, into mddle zone 28 and,

middle shsedumd] dupsequentlip RedippePRtie30 29 distlisSEdinSeehtériletill HRloR,
detai|l bel ow. Upper isolation device 42 includes bore

4 . OMSH ' ' e Ll n. bore U .

1 Epps iU S oluBer SR A8 Doy R in ¥y SpadRFifhin bore
one Lrac slot 62. Fracturing fluid injection Iine 63 )

43. Unpey haysingeciifdes ippen Sousinggbre 0 ®d aidenst ang frag plgt §2. Fracturing
conmuni cation with frac slot 62 such that fluid fl ows

fluid njectiof lifid 63 d dispezed wdthid ho8idg3vore 60 and duE figid BAENBRRkation with
and out of frac slot 62 in a vector that is parallel,

i L CEARBABRAR PSGEL 130k SSTHIOLO 9 0Bt o
frac sﬁ)?rél ilneell :/ecr{graalat Eshgztiraﬁe ,ecny Su ts?ailtiglfy })Qrgllgl,l t(%)wth%f longitudinal axis of
downhole tool 40. As used herein, “substantially parallel” means that the vector of the flow of
fluid out of fluid injection line 63, into housing bore 60, and out of frac slot 62 is not changed
by more than 45 degrees from the longitudinal axis of downhole tool 40 during transition from
fluid injection line 63 into housing bore 60 or from housing bore 60 through frac slot 62. In one
specific embodiment, the flow of fluid out of fluid injection line 63, into housing bore 60, and
out of frac slot 62 is not changed by more than 30 degrees from the longitudinal axis of
downhole tool 40 during transition from fluid injection line 63 into housing bore 60 or from
housing bore 60 through frac slot 62. In another specific embodiment, the flow of fluid out of

fluid injection line 63, into housing bore 60, and out of frac slot 62 is not changed by more than

15 degrees from the longitudinal axis of downhole tool 40 during transition from fluid injection
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fluid out of fluid injection Iine 63, into housing
bore 60, and out of frac slot 62 is not changed by
woreeoe/15deen 45 degrees fromthe | ongitudi nal axP&T/U82009/046523

downhol e tool 40 during transition fromfluid

injection line 63 into housing bore 60 or from housing

bore 60 through frac slot 62. In one specific

line 6&ritodiomsing boteh® 61 foom dibudihgboredift thofugh Ifrat dlok 6P e Fuither, it is to be

line 63, into housing bore 60, and out of frac slot 62

underbtdod fat GRRABGE ds&h‘taﬁ'ﬁ’aﬂlg éj'a'f%]@} ’éﬁﬁ(ﬁ%@hﬁ%s“ b1 i Svhich the vector of

| ongi tudinal axis of uri ng
ra fromf, tion,li i nt.o housi ng

the By 0 Giing st F BEA anBeion Rk, B ipp douSh poI60 or from
I n anot her specific enbodl ment, the flow of fluid out

housing bdrk 60 dhronglefres slot 62, memﬁBangedtamd Hiouss parglidido chedOngitmdohal axis of
out of frac slot 62 is not changed by nore than 15

downB§18fRe40f rom t he | ongitudi nal axis of downhole tool 40
dur| ng transition fromfluid injectionline 63 into

Shos, it 0ok B 5 eckmd e ity i b efpde one-

substantlally parallel"” also includes "parallel™ in
way elieck [valvee 66 ctot preveast hablfldw dverofodcluming withinntgturn line 64. In the
transition fromfluid injection |ine 63 into housing

embodigfeit $HOwarinfFIGM hewsd Nee @ﬁx@hﬂ@s e Ghe EoRentdik Qéal @3 to seal the
i s unchanged and, thus, parall to the [ongitudinal

f _downhol e Al so osegd w thin usi ng
outer ) Sorfioe SRR e 57 *@‘*@%ﬂflﬁe‘f'ﬂfwam HSpERore D | de
one wa check val ve 66 to prevent backflow from
oReturn iimgybdnistim finidreemmumidatipe with wash piped Odhdt dxidispmsed within lower
shown in FIG 1, return line 64 includes at |east one

housirptzens.r B&aﬁ@@éen@&tﬁ@seﬁ%%S itdigte QFJ{;é%fhoﬁﬁhé bére 60 Fom Biver housing
return line 64 with the inner wa surface of hou3|ng

bore T2pter STty ey e up Bebhrs ot 58 g?%bm 64

bore 72. Because concentric seals 68 isol at e up
hgg@nhbneb@é} is @e inrfhrd communigation wish upper zone 30 so that return fluid is

transported into the wellbore above upper isolation device 42 where it can then travel to the
surface of the well for recirculation as desired or needed for additional wellbore operations.

Lower housing 48 is secured to upper housing 46 through any method or device known
to persons skilled in the art, such as through welding or threads (not shown). Lower housing 48
can also be secured to screen 50 through any method or device known to persons skilled in the
art, such as through welding or threads (not shown).

In one particular operation of downhole tool 40, a tubing string 90 is used to dispose
downhole tool 40 into casing 20 of wellbore 22. After disposition within casing 20, upper and
lower isolation devices 42, 44 are activated so that annulus 26 of wellbore 22 is divided into

middle zone 28, lower zone 29, and upper zone 30. Activation of upper and lower isolation
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bore 72, return fluids are forced to travel up the
bore of wash pipe 70 and into return line 64. Return
WO pwe/186i s al so in fluid comunicati on with uUPEEUS209@16523

30 so that return fluid is transported into the
wel | bore above upper isol ation device 42 where it can
then travel to the surface of the well for

devicesedd, rédutamt bo aceaspliskxidr esing knovere deethofler Iadstiet pantiallar embodiment,
wel | bore operations. Lower housing 48 is secured to

uppeeron@@H%é@@isAsﬁt_ﬁﬂ%&ﬂlﬁw 38et hod or device known to

persons skilled int art, such as through wel ding or

t hr.eads..(not shown)..Lower housi.n 8. gan, al so he.

S i scREBRE oo ROy B b gt daid flow through

known to persons skilled in the art, such as through
downhwdé¢ ddal otlp rafteh sestings uppest anghlows) isolation rdevises #2cdd awithin casing 20,

operation of downhole tool 40, a tubing string 90 is

fractu#img€ ;ﬂufd? sﬁﬁhsa{%ciﬁﬁlt)ﬁﬁw@ g{éﬁgé@ %rkdfgnh% 09 158l 9hrdQetP fracturing fluid

bore 22. "After 'di SpoSition wthin casing 20, upper

e Bt B ERLRB P APVAGRR e S o7 85 R 3¢ hn v

zone 28, |ower zone 29, and upper zone 30. Activation
down gfinulgmdtr withia tiddisrzons 88 amtibit deachesamsing pedfaratians Ae The fracturing
acconpl i shed usi ng known nethods. In one particul ar

fluid mab@ﬁérmm% pePRAfiohS 06 Bt FracReMb 6ferdiforls Bres@m afﬁg g

setting tool 35. Wth particular reference to t

afnrows shown i FElLG that illustrate fluid flow . .
¢ R Pt Pvo fa it s graop. BissPlihgpse gl aa gontained within
| ower isolation devices 42, 44 within casing 20,

the fractugiag fiuidhage permitied toflow Bisoyghspsems). The lprgeppattiowat matter within

string 90 into and through fracturing fluid injection

the frdchﬁﬁnfgﬁtﬁlidi,fﬁu@h h@;gﬁdvﬁgoﬁ%ﬂ, Bhorpemeittbd &f pdsk aBro8bPbcrbeh 50. This
The fracturing uid then flows down anhulus 26 wthin

I

a4 Rk DA o' GRENER P AR SRRE90H e 22 e
flows Eg %&;ﬁa}gl@ %fint%Gretllent liitlxe gé{, ?frwéﬂ onn%—“(?fyecgh%gli( Sfﬂse gg snd into upper zone
30 so that it can travel within wellbore 22 up toward the surface of wellbore 22. After an
amount of time as passed to fracture the wellbore as desired or necessary to stimulate
hydrocarbon production from the well, fracturing fluid is no longer pumped downward through
fracturing fluid injection line 63.

As a result of the pathway of flow for the fracturing fluid through fracturing fluid
injection line 63, into housing bore 60, and out of frac slot 62, the fracturing fluid is ejected
from downhole tool 40 into annulus 26 at a rate such that likelihood of erosion of casing 20 is

lessened. This is because the flow of the fracturing fluid out of injection line 63 is substantially

parallel to inner wall surface 24 of casing 20.
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During operations, liquids such as water and, possibly

gases, that are contained within the fracturing fluid
wae@opsaori tted to fl ow through screen 50. The PEF/82009/046523

particulate matter within the fracturing fluid, such

as gravel or sand, is not permtted to pass through

screen 50. This liquid or gas then m xes with other

f [utheentodinainted samistddi herdiowith respeet BIG. of upwvedrll towerd2Be surface of

and flows up wash pipe 70, into return |ine 64,

wellb&r’é@?uﬁrio@ﬁk% the¥o C‘H@QG Yae{n\dedo%u?alﬁgof AvhHoRPEte &%goﬁg gomg away

that it can ravel within ore 22 up towar

urf ce e 22. r.an . ”
from 38 St et 28 & @ andie rdh s Rl - Brother WordS, “upwerd” and
necessary to stl mul at e hydrocar bon production fromthe
“downwerl”, aferused mithrrgspiettutiodFIGs 1ras desaripéng the vprtidaloerientation illustrated in
through fracturing fluid injection line 63. As a

FIG. [ eSHb\R/eVQ:? fthe t@%%rsﬂfodfﬂlﬁ’t"‘ﬁévﬁﬁwié“ Rool r4@°ﬁ1!5‘3‘} 'b@ Qilgﬂok‘édjwnhm a

hr ough fracturing fluid injection |ine 63,

homﬁﬂ?ﬂief ST e gt | ?ﬁ‘m‘feﬂ? Bt origpted yegically.

annulus 26 at a rate such that I|ikelihood of erosion
oft ig toshenandestaod thas shecinuentionhs sotilonitedda tlseexabtaletdilswf obnstruction,
the fracturing fluid out of injection line 63 is

operatfor) &bt ndtdriald asraleh®bdibRnisnBRdwiahl datchinge &4 nﬂfdlﬁcatlons and
casing 20.1In t he embodi nents di scussed herein wt

i Pt RS R, R e BRSio

downhol e (the direction goi ngIet vvay fromthe surface of
dequﬁéﬂhﬂ@r@m@laﬁl@l dwm knawre ithBet astn HrtimrGthelinngrnwall ienface of the
words, "upward" and "downward" are used with respect

wellbdre nidyChe dispssed afonii 4 siniHote ﬁﬁﬁlhh@rﬁ'al@fg' Welltdkd 8dding (as shown in
illustrated in FI 1. However, is to be understood

. 5t AR, A (AR RS i

"downwar d” are not oriented vertically.
wellbore casing or open hole formation. Moreover, the térm “wellbore annulus” is to be

understood to be the environment outside of the downhole fracturing tools, regardless of whether
the downhole fracturing tool is actually disposed within a wellbore. Further, the wellbore may
be cased or opened-hole. Accordingly, the invention is therefore to be limited only by the scope

of the appended claims,
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It is to be understood that the invention is not
limted to the exact details of construction,
wWop@pasioon, exact nmaterials, or enbodi nents shPUEFUS2V09/046523
descri bed, as nodifications and equivalents will be
apparent to one skilled in the art. For exanple, the
upper and | ower isolation devices can be any isol ation
device known in the art. EUAIMS , the i nner wall
surface of the well bore may be di sposed al ong an
tion, along wellbore casing (as shown
VVHAﬂpﬁgFggk@?&pé?aalong a tubul ar nenber, including a
pa er o %g di sposed within the well bore
1. {e mnacs%l P ARAIEPPERBD et wellhoge prapuys of a wellbore,
mellbore annul us" is to be understood to be the
the dosmhble drantanhg tuel sordprisifig:t he downhol e fracturing tool s,
regardl ess of whether the downhole fracturing tool is
a within a well bore. Further, the
Eﬁﬁ@%%éo%géﬁ éggzsed or opened-hol e. Accordingly, the
enti o s therefore to be limted only by the scope
of‘ QYRI5 Qﬁéé‘ﬂ%l ai ms. CLAIM5 WHAT IS CLAIMED IS: 1. A
downhol e fracturing tool for fracturing operations in
aa Viedubingr disposedi| heswern  shenabpdronmd lower dolutionl devices, the housing
fracturing tool conprising an upper isolation device;

comprising X‘ﬁéush%%c@é IRE h&fs‘iﬂ e @orﬁﬁ%ﬁf\xﬁ%ﬁk ﬁ@ﬁ%ﬁfﬁb&@%ﬁ\@ fdWer housing

t he upper and | ower at| on ousi ng

bore, (i3 Bfer Ridhaho e b Soiies Cieh Ui o8 Bore LR isdtoosng bore,

housi ng bore being isolated fromthe | ower housing
and thp opperhowdiigbarh eotprimaggpdromefluid communication with a wellbore annulus;

a fluid injection line in fluid communication with the upper housing bore, the fluid
injection line comprising a lowermost fluid injection line end, the lowermost fluid injection line
end being disposed above the port;

a screen disposed at a lowermost end of the housing above the lower isolation device, the
screen being in fluid communication with the wellbore annulus and a fluid retumn line, the fluid
return line being disposed within the housing bore and in fluid communication with the wellbore

annulus above the upper isolation device.

2. The downhole fracturing tool of claim 1, wherein the fluid return line is in fluid
communication with a wash pipe disposed within the lower housing bore, the wash pipe being in

fluid communication with the screen.
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and the upper housing bore conprising a port in fluid
communi cation with a well bore annulus; a fluid
WO pgoeasioon [ine in fluid conmunicati on with t hECUpR®N9/046523
housi ng bore, the fluid injection line conprising a
| owernost fluid injection Iine end, the |owernost
fluid injection line end being di sposed above the
3. pdht downbde émotuding oot efl claim 4, wheveinnthe scregidis aélessably secured to the
housi ng above the | ower isolation device, the screen
' I favieb Wi ication wth the well bore annul us
]owmgﬁ%ﬁgmfﬁﬁﬁgHygfﬁ n ﬁne the fluid return |ine being
di sposed within the housing bore and in fluid
conmuni cation with the well bore annul us above the
upper isolation device. 2. The downhol e fracturing
4.t dbé dofvnbolaifracturingtteoledfclaine 1f Mblerbin éteureturh iline includes a one-way
fluid conmuni cation with a wash pi pe di sposed within
checktaRrel OWer housi ng bore, the wash pipe being in fluid
conmuni cation with the screen.3. The downhol e
fracturing tool of claim1, wherein the screen is
rel easably secured to the I ower isolation device by a
snap latch. 4. The downhol e fracturing tool of claim
5. 1Thevewslale fractuning toohofldlaim i, edieredie thearpperchonsiyg bbredk isolated from
valve. 5. The downhol e fracturing tool of claim1,
the lo%%(ﬁl‘slﬁg%ﬁl% By%%asm%%dl‘&oﬁ%eﬁ disﬁoéeﬁ%%%@he@ W&msfnl?ﬁce of the fluid
| ower housing bore by at |east e isolation sea
retumqlsposed on an outer wall surface of the fluid return
i§e. 6. The downhol e fracturing tool of claimb5,
mhereln the fluid return |ine conprises a seal housing
di sposed at a |lower end of the fluid return Iine, the
seal housing having at | east one sea

6. The downhole fracturing tool of claim 5, wherein the fluid return line comprises a seal
housing disposed at a lower end of the fluid return line, the seal housing having at least one seal
for isolating the upper housing bore from the lower housing bore and the seal housing being in
fluid communication with a wash pipe disposed within the lower housing bore, the wash pipe

being in fluid communication with the screen.

7. The downhole fracturing tool of claim 6, wherein the upper isolation device is a high

pressure packer and the lower isolation device is a sump packer.
8. The downhole fracturing tool of claim 7, wherein the upper housing bore comprises an

upper housing bore diameter that is larger than a lower housing bore diameter of the lower

housing bore.

10



for isolating the upper housing bore fromthe | ower
housi ng bore and the seal housing being in fluid
weevnsiocat i on with a wash pi pe di sposed wi t hi PCT/082009/046523
| ower housing bore, the wash pipe being in fluid
conmuni cation with the screen. 7. The downhol e
fracturing tool of claim6, wherein the upper
9. i dollawnhele froirng toe! far faefring epstations frae Welbare dnmithes of a wellbore,
| ower isolation device is a sunp packer. 8. The

the dod@ioldtRniingesdl chmprisig@l of claim 7, wherein the upper
housi ng bore conprises an upper housi ng bore di aneter
t 1S 2r .than a | ower housing bore dianmeter of
tﬁghﬁg@g?gﬁg@&?ng bore.9. A downhol e fracturing too
for,  fracturing operations in a wellbore annulus of a
wé fuisletin ling agédwnhol e fracturing tool conprising: a
fluid injection line; a fluid return line; and a

5 hebeusigs, thetRukiag sbmprigegpri sing an upper isolation

device, a lower isolation device, and a housing bore

conpri Eljl@r%}eggpﬁﬂgﬁeﬁgw ng bore isolated within the

housi ng rom a r housi ng bore, the | ower
housi ng, bore conprising a screen in fluid

comund losker swlafior devcadnd bor e annul us and the fluid
return line, the fluid return |ine being disposed

W t hi na hdwasingees cangshisineiupper housing bore isolated within the housing bore

from a lower housing bore,
10 the lower housing bore comprising a screen in fluid communication with a
wellbore annulus and the fluid return line,
the fluid return line being disposed within the upper and lower
housing bores,
the fluid return line being isolated from the upper housing bore
15 within the housing bore,
the fluid return line also being in fluid communication with the
wellbore annulus above the upper isolation device, and
the upper bore chamber comprising a port in fluid communication
with the wellbore annulus and the fluid injection line,
20 wherein the port is disposed below a lowermost end of the fluid
injection line so that a fluid pumped down the injection line exits the injection line

and flows downward within the upper housing bore substantially parallel to a

11
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housi ng bores, the fluid return |line being isolated
fromthe upper housing bore within the housing bore,
wao b@ofissd return line also being in fluid PCT/US2009/046523

conmuni cation with the well bore annul us above the
upper isol ation device, and the upper bore chanber
conprising a port in fluid communication with the
wel | botangiudiodl Usngth obf tthe ddwaliode ifraftedhg covl Ibiefore exdtiag eher port and
the port is disposed below a | owernost end of the
fluid bﬁbﬁ%&@@vehb&%aﬁ&ﬂﬁ@at a fluid punped down the
injection Iine exits the injection line and fl ows
downward within the upper housing bore substantially
paral l el to a U ongitudinal |ength of the downhole
fracturing tool before exiting the port and entering

10.  t Abe viswinboleefrastuning. ool 1. cldime 9 ovhehon e¢hé fhad wetimg lihedb in fluid
of claim9, wherein the fluid return lineis in fluid

c [

O sl bl R b P i 10 BaRBE RO el pipe being n

fluid communi atl 0@1 %/1\4 th the screen. 11. The downhol e

u Cfolr%%'t"ﬂ?allﬂﬁ“f’ dPe¥FeD ai m 9, wherein the screen is

rel easably secured to the |ower isolation device by a

snap latch. 12. The downhol e fracturing tool of claim

9, wherein the upper housing bore is isolated fromthe

11. | THedoRahbié ﬂﬂctﬁﬁ’ﬁfto@}’ oﬁélaﬂn? asWh&BA thé %r@én' 1@ E‘eléﬁ%ly secured to the
di sposed on an outer wall surface of the fluid

lower isolation device by a snap latch.

12, The downhole fracturing tool of claim 9, wherein the upper housing bore is isolated from
the lower housing bore by at least one isolation seal disposed on an outer wall surface of the fluid

return line.

13. The downhole fracturing tool of claim 12, wherein the fluid return line comprises a seal
housing disposed at a lower end of the fluid return line, the seal housing having at least one seal
for isolating the upper housing bore from the lower housing bore and the seal housing being in
fluid communication with a wash pipe disposed within the lower housing bore, the wash pipe

being in fluid communication with the screen.

14.  The downhole fracturing tool of claim 13, wherein the upper isolation device is a high

pressure packer and the lower isolation device is a sump packer.

12
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return line. 13. The downhol e fracturing tool of claim
12, wherein the fluid return |line conprises a sea
wheomsitsmedi sposed at a | ower end of the fluid PEL/USIV09/046523
line, the seal housing having at | east one seal for
i sol ating the upper housing bore fromthe | ower
housi ng bore and the seal housing being in fluid
15, cdhedevehale Grctwinshionl ahelhinplpevitirep dieeppar hdrisingtose comprises an
| ower housing bore, the wash pipe being in fluid
upper (RUBHP LA Hidfewr tthat! B Qarg 6 88A -2 Mbiver TOGsIAOBOROYBmeter of the lower
fracturing tool of claim13, wherein the upper
.1 50l ation device is a high pressure packer and the
lmuﬂ*%%%? i sol ation device is a sunp packer.15. The
downhol e fracturing tool of claim 14, wherein the
upper housing bore conprises an upper housing bore
di aneter that is larger than a | ower housing bore
16. dTherdbwihelé frabfiringues] dfoglaing, RaERin #R- reflne LW a one-way
fracturing tool of claim9, wherein the return line
dumk%@%EUdes a one-way check valve. 17. A nethod of
fracturing a-well bore, the method conprising the steps
of: (a) running a downhole fracturing tool on a
conduit string down a well bore, the downhol e
fracturing tool conprising an upper isolation device,
17.  aAlmethed ofSedchiringra wiiboeptheametboé esmprisimosedtepporye t he
| ower isolation device, and a fluid injection line

({30 0t Ui tEIng 108 4k SEUAD ShlBCahY b Weifbore, the

er i'njection en ! ousi ng an
s TS g o G s e s s
the fluid injection line and a wel I bore annulus and
disposbe abayecthe povece dsdbationvdeviee, dndviefluidrijectidrolineadishoséd within a housing,
the injection line having a lower injection end within the housing and the housing having a port
disposed in an outer wall surface of the housing, the port being in fluid communication with the
fluid injection line and a wellbore annulus and being disposed below the lower injection end of
the injection line, the screen being disposed below the port and in fluid communication with a
wellbore annulus and a fluid return line disposed within the housing of the downhole fracturing
tool;
(b)  setting the upper and lower isolation devices within the wellbore; and
(¢)  pumping a fracturing fluid down the conduit string, through the injection line, into

the housing, down a bore of the housing substantially parallel to a longitudinal length of the

downhole fracturing tool, and out of the port into a wellbore annulus.
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the injection line, the screen being disposed bel ow
the port and in fluid communication with a well bore
wanvahswerand a fluid return |ine disposed w t hP@I/Ukm®09/046523

housi ng of the downhole fracturing tool; (b) setting
the upper and | ower isolation devices within the
wel | bore; and (c) punping a fracturing fluid down the

18.  cohelmethash of clgim tIfy vhghein He frajteatg Ouidl is returriedtto 4 kerface of the
housi ng, down a bore of the housing substantially

wellb®d b iflo®ing e FrabtBRfE ﬂuﬂaltmh%ﬂ R 3ERe and B AW RGN line.
fracturing tool, and out of the port into a wellbore
annul us. 1318. The nmethod of claim 17, wherein the
fracturing fluid is returned to a surface of the
wel | bore by flowing the fracturing fluid through the

19.  sChemgthoded clajm d Bewhdreindhe fraciuning flwid flows frofhthefhiidmeturn line and
of claim 18, wherein the fracturing fluid flows from

out of theeddvirihbR FRhkMB tddl ABo@NHe Bfler RblatibR delquahol e
fracturing tool "above the upper isolation device. 20.
The nmethod of claim 17, wherein during step (b), the
downhol e fracturing tool is disposed within the
wel | bore so that the screen is substantially aligned

20.  wikh methadeas clagm el hewhaseint dusingdstep dble dhavidowinholanfraaturing tool is
wal | surface of the well bore.

disposed within the wellbore so that the screen is substantially aligned with at least one

perforation disposed within an inner wall surface of the wellbore.
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