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for delivering an oilfield material to a well at an
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and gas fromrock pores for extraction, 1 WO
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cementing, water jet cutting, and hydraulic fracturing of underground rock to name a

few.

[0003] A positive displacement pump may be a fairly massive piece of equipment
with associated engine, transmission, crankshaft and other parts, operating at between
about 200 Hp and about 4,000 Hp. A large plunger is driven by the crankshaft toward
and away from a chamber in the pump to dramatically effect a high or low pressure
thereat. This makes it a good choice for high pressure applications. Indeed, where fluid
pressure exceeding a few thousand pounds per square inch (PSI) is to be generated, a
positive displacement pump is generally employed.  Hydraulic fracturing of
underground rock, for example, often takes place at pressures of 10,000 to 20,000 PSI
or more to direct an oilfield fluid and material through an underground well to release

oil and gas from rock pores for extraction.



[ 0004] When enploying oilfield punps, regular punp

nmoni toring and nai ntenance nmay be sought to help
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That is, like any other formof industrial equipnent

a punp is susceptible to natural wear that could

affect uptine or efficiency. This nmay be of

consi derabl e significance in the case of punps for

| arge scale oilfield operations as they are often

enpl oyed at the production site on a near round the
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are prone to failure, especially where abrasive
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a fracturing application as described. These |nternar
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to all ow proper sealing even where the abrasive
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of the valve. However, the conformable nature of the
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at a sealing interface of the valve. However, the conformable nature of the seal may
leave it susceptible to deterioration by this same abrasive oilfield material.
Additionally, other components of the pump such as the normally smooth surfaced
pumping chamber at the output side of the valves seals may be susceptible to wear by
abrasives that are pumped through the pump. Such deterioration of pump components
may significantly compromise control over the output of the pump and ultimately even
render the pump ineffective.

[0006] In order to address pump component deterioration as described, techniques
have been developed to monitor acoustics of the pump that present during operation.

For example, issues with wearing pump components such as the noted valve seals may
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certain vibrations particular to the type of wear

W@ 20081t ace. Thus, an acoustic sensor may bRCT/IB2P07NF3662
to the punp to detect high-frequency vibrations
particular to a |l eak or inconplete seal within the
chanber of the punp. Such a leak is a comon
precursor to punp failure. Unfortunately, acoustic
detection of |eaks or other punp anomalies may only
take place once sone degree of damage has taken pl ace.
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to abrasives, another
has been directed from an oilfield pump. In this manner, the oilfield pump may be

spared exposure to the potentially damaging abrasive slurry.

[0008] Unfortunately, the above described technique of sparing oilfield pump
components exposure to the abrasive slurry is achieved by the addition of a significant
amount of equipment at the oilfield. Indeed this added equipment may require its own
monitoring and maintenance due to exposure to the abrasive slurry. For example,
mixing and blending equipment along with pressurization equipment, including
susceptible valving, may be required apart from the primary oilfield pumps described

above. Thus, while the original pumps may be spared exposure to abrasives, another
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sophi sti cated equi pnent renai ns exposed, requiring its
woMisdegsee of nonitoring and nai ntenance. SURVAEBZ007/053662

[0009] A nethod is disclosed for delivering a materi al

into a high pressure fluid flowat an oilfield. The

nmet hod includes filling a chanber with the materi al

froma nmaterial supply while in a first position. The

chanber may then be shifted into a second position

that is exposed to the high pressure fluid flowto the

subst aftophikticagd cljusment rghaihhexpnsetl eeqating wppiy degBRIoEmonitoring

DESCRI PTI ON OF THE DRAW NGS [0010] Fig. 1 is an

oveundi maintofiana®t enbodi nent of an oilfield materi al

delivery nmechanism [0011] Fig. 2A is an enl arged

cr oSEMEMAaRYonal view of material supply equi pnent of

the oilfield material delivery mechanismof Fig. 1.

[ O0f0@h9IFi g.A BBthio8 iadivélessd abr ddligerivit £ markkialSidfpd Yigh pressure fluid
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[0014] Fig is a perspective overview of the
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errployrrent at an oilfield. [0015] Fig. 4 is a

cr o%Ilg%gtOT%%at@g[%ﬁg,t ive view of an alternate
enbodi nent of material supply equi pnent for use with

an gRYEE HdCTAPSIORIOFSHESRYWRGRAN sm [0016] Fig. 5

| s a TTOw chart sunmart zing an_enpodi ment of enpl oyi ng
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a perspective partially sectional view
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[0011] Fig. 2A is an enlarged cross sectional view of material supply equipment of

the oilfield material delivery mechanism of Fig. 1.

[0012] Fig. 2B is a view of the material supply equipment with a material carrier
therein shifted from the position of Fig. 2A.

[0013] Fig. 2C is a view of the material supply equipment with the material carrier
therein shifted from the position of Fig. 2B.

[0014] Fig. 3 is a perspective overview of the oilfield material delivery mechanism
of Fig. 1 for employment at an oilfield.

[0015] Fig. 4 is a cross-sectional perspective view of an alternate embodiment of
material supply equipment for use with an oilfield material delivery mechanism.

[0016] Fig. § is a flow-chart summarizing an embodiment of employing an oilfield
material delivery mechanism.

[0017] Fig. 6 is a perspective partially sectional view of the oilfield material

delivery mechanism of Fig. 1 with abrasive protection features incorporated therein.
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Enbodi ments are described with reference to the

delivery of oilfield material in the form of proppant

for a fracturing operation. However, other types of
operations, such as cenenting and water jet cutting,

may realize the benefits of material delivery

enbodi nents detail ed herein. Regardless, enbodi nents
desDETAIHERDESCRIBTIONIde t echni ques for delivering
potentially harnful oilfield material relative to

pr egOU8]i zatmbodimgus pare ntesdribed Wil Irefavien@n toithef idelivdry of oilfield
wi t hout subjecting the equipnent to the material in
anymstegli if itioafolm rd pagipant[ 004 BlactiRehie opdramn s pagichverc athkly types of
nowto Fig. 1, an enbodi nent of an oilfield naterial

del bpegdtipndreednan icsientid@ ahSwalepjeCéutithg, Mbe re@iitd th@€bdhefits of material
material delivery nechanism 100 is nade up primarily

of pNEsSUERbIINEETE dea@@Uh@smNt R4GMdless UeMbaEmERE described herein
triplex punp shown, and material supply equi pnent

175incge dedhaigh&d f&eh&ﬁ%rlﬂ@ BotBdA | RIrmSUPRINEId SRR Ative to
175 is Ilnkeg’to the pressure inducing equi pnment 150

f or pd@liideiby e&fl Iﬁéﬂt fd £hdl ammtantwiddn s’ulﬂ_&&m@ ti¥edqhipaRfX to the
at an oilfield 1 (see Figs. 2A-2C and Fig. 3).

[OO%QﬂerlﬁginWﬁ&nﬁhgnnell the pressure inducing

equi pnent 150 includes a positive displacenent

tri @ig@(] pu eﬁhlg%ﬁ%sﬁéﬁ 1%’ %\g% F@;? BP@[Hbddﬂﬁén‘t‘GEén Bilfield material

convent’i ona IS pomered
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flu oma uid en e punp an
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ac hI[O%\Z/()e]d f gg s}(l)ot\xl;]ne&l F{ii:gprfI tlhg g;elss%?esmducmg equipment 150 includes a positive
displacement triplex pump atop a skid 159. The pump includes a conventional
crankshaft 155 that is powered by a driveline 157 to generate pumping of an oilfield
fluid from a fluid end 156 of the pump and through a fluid line 170 toward the material
supply equipment 175 and ultimately to the noted well 320 (see Fig. 3). More
specifically, the pressurization of the oilfield fluid may be a result of coordinated
reciprocation of plungers and striking of sealing valves of the fluid end 156 to generate
pressures of up to about 20,000 PSI, for employment in a fracturing application.
Alternatively, other degrees of pressurization may be achieved for other applications.

For example, where the pump is to be employed in a cementing application, up to about

5,000 PSI may be generated. Additionally, embodiments of the pump may be



For exanple, where the punp is to be enployed in a

cenenting application, up to about 5,000 PSI nay be
w@eenaied. Additionally, enbodi nents of the pREPIBRAY7/053662

be 5 WD 2008/ 044157 PCT/1B2007/ 053662 enpl oyed for

water jet cutting applications. Furthernore, while a

single positive displacenent triplex punp is

depicted, a variety of punp types and arrangenents nay

be selected to serve as pressure inducing equi pnment

150. [0021] Continuing with reference to Fig. 1, with

addeuplpgfdefoe neert jot Futgsg applic2@ns. t Fethesnee,i whilsapypigle positive

equi pnent 175 of the oilfield material delivery

e c tisplacemedQfipics push amtepliatalk e drati@y dheunyr ypsuand arrangements may

i nduci ng equi pnent 150 through the fluid line 170 as
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housi ng 180 of the material supply equipnment 175 is
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bel ow, the material carrier housing 180 includes a
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oilfield material 275 fromreservoirs 185, 187. For a
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irection of the pressure |ndu0|ng

égg?%:.r% e ngépqq)fﬂu],gll fgow ywithippthe flpidi lgpe 170 in a synchronized and isolated

manner. Thus, the pressure inducing equipment 150, including for example, pump
components of the fluid end 156 that might be susceptible to damage upon exposure to
the oilfield material, may substantially avoid such exposure.

[0022] Continuing now with reference to Figs. 2A-2C a slightly enlarged cross-
sectional view of the material supply equipment 175 is depicted, taken from 2-2 of Fig.
1. The above noted fluid flow (arrows 210) is shown directed through the fluid line
170 from the direction of the pressure inducing equipment 150 of Fig. 1. The fluid
flow 210 is substantially ‘clean’ prior to its intersection of the material carrier 201 and
its housing 180. That is, the oilfield fluid, which may be primarily water or other

appropriate fluid for transporting oilfield material 275, has yet to encounter any oilfield



flow 210 is substantially “clean' prior to its

intersection of the material carrier 201 and its
wWhowsings180. That is, the oilfield fluid, whiRCI/MERPOINES3I662

primarily water or other appropriate fluid for

transporting oilfield material 275, has yet to

encounter any oilfield 6 W 2008/044157

PCT/ 1 B2007/ 053662 material 275 at this point, and is

thus, referenced as "clean' or substantially free of

oilfield material contam nation. In fact, the interior

of mhterifll 2ii5dat|thingoin?,Candrib dhust wfdréreed iandileat ed substantially free of

intersection is referenced herein as a cl ean region

200oitfield hetelinln@nthinatiod fie facgtthosmkeyior hbHthefBiid limnC#® prive to the

fluid flow 210 traverses the material carrier 201 it

mayindeetodrentededtion’ is reffepacdi hgeidrast helepw sedioron0®fof tthe line 170.

material carrier 201 as detailed further bel ow For

exanptatival, Sbewrr,i dheEitlg. A4 flokhel vaieideakheCastetifrcad 201 it

Is positioned such that the oilfield fluid encounters

Oi | i becofRt ‘@iriya | depohingRMnthé HSsi@d da¢ ndlerbN@mR10d as detailed

intersection wwth the nmaterial carrier 201. Thus, the
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210 may leave the oilfield fluid dirty' at this
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material carrier |vers rrate

to gshae d{rty.urltegorfcl) lgg(\lfjv KO)IE éh% lﬁiue: H%B %lt Eﬁlgéj p%? ntoge %rttaét tH!lt ith multiple

posit car

AT e SRR

290, i terial carrier 201 to prOV|de the dirty
0|I@F@I@qﬁWU "as noted above. However, in the

pos own in Fi ecql d h nber 295 |

P helanafic, Byl @Fﬁzefif@flge Bolle i*andbe BEfS Efger 201 delivers
secon reservoir obtalnlng 0|If|eld mat.eri al
27501ttt BRCHA 2%&93 d|r Boy 170 dsprdinesirgp the P?éﬂ?ql*}ré%osmon it
chanber. 290 are enptying into the fluid flow 210 t

dir ?V“Plﬁ%wghlpfﬂileemﬁeq’ar GRIger bpusing 130. For example, oilfield materlal 275 is

delivered to the fluid flow 210 from a first chamber 290 in the material carrier 201 to
provide the dirty oilfield fluid as noted above. However, in the position shown in Fig.
2A, a second chamber 295 in the material carrier 201 is positioned below the second
reservoir 185 for obtaining oilfield material 275 therefrom. Thus, while the contents of
the first chamber 290 are emptying into the fluid flow 210 to dirty the oilfield fluid, a
second chamber 295 is already being filled with more oilfield material 275 for delivery
to the fluid flow 210 at a later time as detailed with reference to Fig. 2C below.

[0024] In the position of Fig. 2A, the second chamber 295 is aligned with the

second reservoir 185 for receipt of oilficld material 275 as indicated. The oilfield



second chanber 295 is already being filled with nore

oilfield material 275 for delivery to the fluid flow
WQ1®sa¥4187 | ater tinme as detailed with referenceCT/mB2HTYN53662

2C below. [0024] In the position of Fig. 2A, the

second chanber 295 is aligned with the second

reservoir 185 for receipt of oilfield material 275 as

indicated. The oilfield 7 WO 2008/044157

PCT/ 1 B2007/ 053662 material 275 is provided to the

second chanber 295 through a second reservoir valve

285mutertl 37§ i$ proanled pethe poind ichambwn A5 theughecsenehd reservoir valve

chanmber 295 resides therebel ow as shown. However, at
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mat erial 275. This may hel p avoid any significant
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?he material carrier 201 as descri bed below.
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210 én t he eq&odlnent S material carri
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within the material carrier housing 180 in order to
shi TAVESKE F6S it POROCh R hanber s 290, 295 in

rece|V|ng and delivering of the ) )
[0025] As indicated, the maferial carrier 201 is configured with chambers 290, 295

for receiving oilfield material 275 from the reservoirs 187 and 185 and subsequent
delivery to the fluid flow 210. In the embodiment shown, the material carrier 201 is
reciprocated similar to a piston or a plunger within the material carrier housing 180 in
order to shift the positions of the chambers 290, 295 in receiving and delivering of the
oilfield material 275 as indicated. In fact, the material carrier 201 may be coupled to
reciprocating equipment such as a conventional crankshaft or other driving means in
order to achieve the desired movement of the carrier 201. For example, a first carrier
portion 220 or a second carrier portion 230 may extend beyond the carrier housing 180

and to driving means for reciprocation of the entire material carrier 201.



oilfield material 275 as indicated. In fact, the

material carrier 201 nay be coupled to reciprocating
wequws#ast such as a conventional crankshaft oPCDIB2007/053662

driving nmeans in order to achieve the desired

novenent of the carrier 201. For exanple, a first

carrier portion 220 or a second carrier portion 230

may extend beyond the carrier housing 180 and to

driving neans for reciprocation of the entire materi al

carrier 201. 8 WD 2008/ 044157 PCT/|1B2007/ 053662

[ 00OR6]The Thameterial cagar 20 kimcRdgs thadiruded s¢dord tarrisit paainehs 220,

second carrier portions 220, 230 as noted above.

Howellegs noted @boviee Hog@vdr| @cen@o carriarpo2®@m 128 iddigpesidattween the first

between the first and second carrier portions 220,

230ardrscosrdeadarricd pheiops 22X, 2B@ it bidemnotieth ddfmshier sot@Béhambers 290,

295. So, for exanple, as shown in Fig. 2A, a second

sepagsat 86, D GxiBplposi hotmed FipetAesRedoh@ s§REMIA96 is positioned

carrier portion 230 and the center carrier portion 225

Subpdraedni thd katondieiriidtipdgion 280 dhd thefcehtbiecasieg Qofios Parbedstantially

295. In the position shown, the circunferentia

bougdmiing Ofidths tReeesd dﬁﬁlﬁm? eh5.283hd SosHHAShEAAL, iRl diddumferential
defined by the housing 180. Regardless, the second

Sepphiatiay c%gtﬁe sScoRll Barh®drrdoy @1 0bdtialhy Qbfide® by the housing 180.
Simlarly, a first separator 291 is positioned

bet R@&Pdl&s@ Sthf 'séc%l;ld ¢ afa'tcﬁr29@(?§ bt Q%lﬁﬁ%llﬁﬂl@l érlaﬁlec e:ﬂﬁlﬁﬁrly, a first
carrier portion 22 define the wdth of the first

Chaggg to?%@l 1s§!?%)\§\@g§e{d elt\{)ee'ilnﬁe ﬁl@? Jlillé}rbort%%'anﬁ center carrier

cir erentl un ary of t ousing 180 has been

eli @rﬁgﬁ 395 U&Jhﬁl'é q?l% %ID?F ﬁlel ér'itelthq %d aig %Z\%B, i the position

t ak amay 0 as descri
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exce tl on SIng
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ggf%‘gfld&gﬂ] %I %%?%:e e e by s 3P i Sepsgton of
275 180

SublE SHEYAFIS) thopsgd R 6nd ﬂ@tre%aégf%” 5o Vidgrie cuch of te

w dth-w se, a series of carrier seals 221, 226, 227,
Zglclgp@erﬁ r289,| adrgplso defined substantially by the center carrier portion 225 and

one of the first and second carrier portions 220, 230. However, to ensure that any
oilfield material 275 within the housing 180 is substantially confined to the chambers
290, 295 width-wise, a series of carrier seals 221, 226, 227, 231 are provided at
particular locations about the material carrier 201. So, for example, the second
chamber 295 is defined width-wise primarily by the center carrier portion 225 and the
second carrier portion 230 as indicated. However, a second center seal 227 and a
second carrier seal 231 are provided about the center carrier portion 225 and the second
carrier portion 230, respectively, to help ensure material 275 within the second chamber

295 remains therein until the exposed to the fluid flow 210 as described above.



particul ar | ocations about the material carrier 201.

So, for exanple, the second chanber 295 is defined
wor@Bl44sse primarily by the center carrier poPCT/IBROQAB3662

and the second carrier portion 230 as indicated.

However, a second center seal 227 and a second

carrier seal 231 are provided about the center carrier

portion 225 and the second carrier portion 230,

respectively, to help ensure material 275 within the

second chanber 295 remains therein until the exposed

t o Sinelafly uhdfifst hanPa29%ss desed itde degadrovidth-wide YYDa first carrier seal

2008/ 044157 PCT/1B2007/ 053662 Simlarly, the first
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first carrier seal 221 and a first center seal 226 to
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t herebetween until exposure to the fluid flow 210 as
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226, 227, 231 may be of a variety of materials

| NClnuRiting eRmAdk §olynRe Ibid¥R cobfsashl€ @Bl ufmibheand others. In one

configurations and others. In one enbodinment, the

seabmbRiZhent 2RO scal2 1, 22 20RY238MALY BRn BE @86 &8R! tRattahAdupplied

are supplied under ﬁigh pressure into the housing

180yndd tHOpRARE HRb I HEMbudYS AR ORI Eedsd deﬁG&g r §alfénized in
with the positioning of the nmaterial carrier 201.

Add&écbﬁ&?de'v}'ith ﬁl@ Eowﬁ{ga&ﬁhe ﬁ%}iﬁ c%g‘@r 2(212 7A@(iiti$1ﬂﬁy, the separate
center carrier portion 225 may be a single seal,

greasf e, 29% I'b?rﬂ% Eenterl gﬂgﬁéﬂ;gorrtﬁ §§§%dya%%13eé sti{i}aﬁ%t%ﬁaﬁ,iogl%ase or

width of this portion 2 er nor e,

th : . . . .
eotﬁgf@\}ls%, HB%IB% @'ﬁﬁétag?aglgretﬁg ?notIrE Gidit %‘Pﬁﬁs 190frt1 eﬂSTc’atfgllrtﬂ&glore, the

the carrier el p ensure adequ
I So‘lwﬁittﬁ gfnt%lg geaishtg C\bcl?)ﬂbo? re§en2tg9 nur%?eé 09 Hals¥bne the carrier 201 in order
reciprocatron. Bur ernore, a seal-T'ess SHool “typé

P B SOPURIGTaL I SR SRS Fagragorcsion,
wor EHORBET hor FRatet WEOERBOSRY TBP Rranaiana by ey desree of
227, . 2 tq the potentially abrasive oilfield
natg*¥§ﬁé§g% is limted to retaining of the materia

275 as the position _of a given chanber 290, 295 is .
shi {0&Y,  TRegardless Qiihg RasUQE 9o GipAITIah O HRgHE T Ghtglocted. it is

worth noting that the exposure of the seals 221, 226, 227, 231 to the potentially
abrasive oilfield material 275 is limited to retaining of the material 275 as the position
of a given chamber 290, 295 is shifted. That is, unlike seals within a conventional
triplex fracturing pump, the seals 221, 226, 227, 231 described herein are not subjected
to striking valves within a high pressure environment with abrasive materials likely
being driven thereinto on a frequent basis. Rather, the seals 221, 226, 227, 231
described herein are spared such harsh conditions and may last ten times or more longer
than a conventional seal of a triplex fracturing pump.
[0030] As depicted in Figs. 2A-2C, the technique of oilfield material 275 delivery

employed, may take advantage of the orientation of the reservoirs 185, 187, allowing
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triplex fracturing punp, the seals 221, 226, 227, 231
descri bed herein are not subjected to striking valves
WORGRI0M187 hi gh pressure environnent w th abr asP@EIB2007/053662
materials likely being driven thereinto on a frequent
basis. Rather, the seals 221, 226, 227, 231 described
herein are spared such harsh conditions and may | ast
ten tines or nore |longer than a conventional seal of
a triplex fracturing punp. [0030] As depicted in Figs.
2A-2C, the technique of oilfield material 275 delivery
enpgeyiedandnayoficakelvadsantdge difect hilictl metatidtl76nntofth¢ bigambers
reservoirs 185, 187, allowing 10 WO 2008/044157
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reservoirs 185, 187 nay be pressurized by
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order to nore actively and readily fill a given
ChaploguriZ:%i0n md§ Servé hda @b thiafl il (WERIRIRE @hd KABhrodiRdt®N of the filling
pressurization nmay serve as a tool to aid in the
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the potential rate of reciprocating of the overa
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in circunstances where the reservoirs 185, 187 are
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sim sea 221, 226, 2 not ed above,

the 2’1a|2\ﬁg1 2373523 lzﬁc?tr:dﬂ \%nlthé(glﬂyfest 98§ nfé%"%l%g?}hkﬁl?’ to include a

con o mabl e rateri a Jécte to repeate
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the, val ves 285 287 nd cl ose
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ust conf
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shifting in position, with the center carrier portion
22 5construct10n
[0031] Continuing with reference to Fig. 2B, with added reference to 2A, the
material carrier 201 is shown shifting in position, with the center carrier portion 225
disposed within the fluid line 170. However, the fluid flow 210 is also depicted as
continuing around the center carrier portion 225 and toward the well 320 of Fig. 3.

That is, in the embodiment shown, the presence of the material carrier 201 within the

fluid line 170 fails to occlude the line 170. For example, the diameter of the fluid line

170 may be larger than that of the carrier housing 180, thereby allowing the flow of

fluid to continue substantially undisturbed toward the well of Fig. 3 as indicated.
[0032] Additionally, regardless of the exact position of the material carrier 201, it is

constantly being washed by the fluid flow 210. So, for example, in the position of Fig.
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di sposed within the fluid line 170. However, the fluid

flow 210 is also depicted as continuing around the
w@emBes418arri er portion 225 and toward the wel PCBEE20@H053662

Fig. 3. That is, in the enbodi rent shown, the

presence of the material carrier 201 within the fluid

line 170 fails to occlude the |ine 170. For exanple,

the diameter of the fluid line 170 may be | arger than

that of the carrier housing 180, thereby allow ng the

flowof fluid to continue substantially undisturbed
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Addi tionally, regardl ess of the exact position of the
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by the fluid flow 210. So, for exanple, in the
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mat gkehtad signiBcantd, @hd $rals@0er 200 RlREit thé Fikkk hdnlb@W230 Bre also being

However, at this time, the first separator 291 of the

At @hdhal bg alchn Bfid2PIhe flid BEWTIOVBEEELS wWash dMBAETELs begins as the

clean fluid of the fluid flow 210. In fact, perhaps of

gr eatsebarfbiORhl 2008485 thchBuig ek S 78 2dbntitidd 22 ARRDERNRr 290 is
first chanber 290 are al so being washed by cl ean

1 uidl ot Riepifkedifriy] o0 2UQvemtl) Rad@adtRfIdNASE 210 is cut off
seal s begi ns as the first carriér seal 221 enters the

1 U Gm b 085 %7‘[9@ fifs® @éﬂté?légﬁ 238 bl R sfeb(fn%ltceﬁt@@é@glefﬂzgl% E&mpleting
emptied as depicted in Fig. 2A, and eventual |y ceases

as ftg]t?avfei é&'r&s ftﬂe(a%}ll\ﬁ(?ﬂ'& ]b ?Et as gfl(fwn %rﬁ%]n @9 C%§h1fné)%ittng seals 221,

irst center se e secon ter sea

thU§26C %Qpl 1I 84 tl'letFﬁla{ehglC%m%af(ﬁsg ntelq v, %uagcﬁqeﬁ%ﬁ% to avoid

(e.g. ’as shown in e sea

226 20 | .

o %fesﬁ,%ge%g%’%ﬁuf? 38 ob PRl & Bt r i %%Gﬁr St ot
t he, pot b

oi 1 Pl Zinab SR S0kl By idr oGt " S B %PP Fh various

e T M R
2 R R RS PRt B9k 57 93397, 20
At PR T T -
ed as descri bed above. Additionally
Sup@aﬁmptpp%la{payftpeuqnéployed as described above. Addl%onally, a supercritical fluid
or liquefied gas may be employed as the oilfield fluid, enhancing effectiveness of the
washing of the seals 221, 226, 227, 231 and the carrier 201 generally.
[0033] Continuing with reference to Fig. 2B, the above noted shift of the material
carrier 201, to the left in the depiction, is shown. The center carrier portion 225
occupies space within the fluid line 170 as the fluid flow 210 washes theraround as
detailed above. At this time, oilfield material 275 that was contained within the first
chamber 290 has all been washed away with the passing fluid flow 210. In fact, in the

depiction of Fig. 2B, the clean region 200 of the fluid line 170 now extends below the

material carrier 201. At this time, the now empty first chamber 290 is headed toward
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or liquefied gas may be enployed as the oilfield

fluid, enhancing effectiveness of the washing of the
wGe@B®4421, 226, 227, 231 and the carrier 201 PCT/IB2007/053662

generally. [0033] Continuing with reference to Fig.

2B, the above noted shift of the material carrier

201, to the left in the depiction, is shown. The

center carrier portion 225 occupies space within the

fluid line 170 as the fluid flow 210 washes theraround

as detailed above. At this tine, oilfield materia
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[ 008fnbRes Ry il dignMew with fib First Fservthrt IR7a00RE dsQleRIIBNERVE with
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reference to the filling of the second chanbe

t hec}{a!n{b?lt %q?a@pﬁés tﬁ% Hmfdshng % gfl(l\iuﬁgthevﬂu'id;ﬂ&kf I2f1(*) EU' &rry away the

mat eri a 5 fromt irst reserv

g el o ER ek RIRT RIS RS e ?@Egﬂe\/\%{/&? i tne
ol 1 {4l Bﬁra%%se%rgéd@zlyhbe ¢ 1 LAt DG By TSP iy

y re rea pears
It hmgge%:]a%%lﬁa S ote t&l% P%ﬁﬁqﬁ rlaf? Oen?lr%];‘lq Tfeo:‘bg%gu%{n mgmf caE%gnounts
bel 8l 5?&@3&?@? L 4R TR Bty o i
ai B3 ooty B BEsuretiniadieiiy ei%@r%}'ﬂeﬁ?ﬂ By the pressure

Thus, the pressure . i nduci.ng_equi pnent 1 O spare
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might otherwise enhance the rate of fatigue on the equipment 150.
[0035] In addition to minimizing potentially damaging exposure of oilfield material
275 to susceptible equipment components, the above described technique of material
275 delivery may be achieved in a continuous and uninterrupted manner. For example,
as described, the material carrier 201 is a reciprocating feature of the material supply
equipment 175. The carrier 201 need not stop movement in order to obtain or deliver
oilfield material 275 to the fluid line 170. Thus, a reliable rate of oilficld material 275
delivery to the fluid line 170 may be achieved. Furthermore, in one embodiment, the
fluid line 170 may be coupled to multiple material supply equipment 175 assemblies.

In this manner, a timed synchronization between such assemblies and reciprocating
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m ght ot herwi se enhance the rate of fatigue on the
equi pnment 150. [0035] In addition to mnimzing
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descri bed technique of material 275 delivery may be
achieved in a continuous and uninterrupted nmanner. For
exanple, as described, the material carrier 201 is a
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[0037] Continuing with reference to Fig. 3, the fluid flow 210 is directed past a well
head 310 and into a well 320 drilled into the oilfield 301. The well 320 may traverse a
fracturable production region 330 of the oilfield 301. The delivery of a high pressure
fluid flow 210 may thereby be employed to promote the production of hydrocarbons
from the production region 330. That is, as detailed above the fluid flow 210 may
include oilficld material 275 in the form of an abrasive proppant to encourage the
fracturing of geologic formations below the oilfield 301 in order to enhance the noted
hydrocarbon production.
[0038] Continuing now with reference to Fig. 4, an alternate embodiment of

material supply equipment 475 is shown. In this embodiment the material carrier 401
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variety of punp types. [0037] Continuing with

reference to Fig. 3, the fluid flow 210 is directed
wpaes/oadel | head 310 and into a well 320 driPCEIB20M53662
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The delivery of a high pressure fluid flow 210 may

t hereby be enpl oyed to pronote the production of

hydrocarbons fromthe production region 330. That is,

as detailed above the fluid flow 210 may i ncl ude

oi | Bi @nfigurad dori mitabk7 hovem¢nt s f qpppsedfto athe atmi@msdatieg nature of the

proppant to encourage the fracturing of geol ogic

f or nmaterignsuriie| 200 depetedi ihfHigd. RA3DA. i Theonaenial tearrendhoey again

the noted hydrocarbon production. [0038] Conti nuing

nownslutih muiper chagiBert d9051495 fo, filldny with eilfivdd eaerblAys et multiple

of material supply equipnent 475 is shown. In this

enbeiriERt485Ne8 7784 esthislt heirn 10 fhy 80 lecuted tV\D QOB 4D Rousing

PCT/ 1 B2007/ 053662 is configured for rotable novenent

as PRRASSGufifing HiRvai@ tirdUeh Gt hilgrial 3irHE:2100fand BE or perhaps through a

material carrier 201 depicted in Figs. 2A-2C T%

mat ﬁﬁticﬁhbn&ggéri 1RsifDPI BP0, 2R Materid) Ghrdeie40Tuhdyl Rl Bupled to the hub
chanbers 495 tor filling with oilfield nateri al

275410 QBh Tt fokRbE theh B8 B2y Bb ERpHG toﬂd% rdatfoRlR R cCeaftieh 401, for
410 may be secured to a stationary |ower housing

pl atg @5 in fhd '&Hbd?i%n WBNA LY abB2UEh RoPGoTBE BE ha@b 46@L th& manner
401 an or perhaps through a stationary upper

houﬁ%ﬁge Q&lﬁé\%d%ﬁ%be-[p%ﬁ@% ﬂe@lcoﬁ%wl(l)n%f 0“&9&1 ca $CO led to a

cou to the 0 such that rotat on thereo

be ﬁgﬁmﬁﬂeﬁﬁeﬂgtysffgcpa@ltoka%nof the carrier 401, for

irection noted by arrow 411. Rotation

beI t()lag? hUbAg'%iQpl% d nhﬂ’ %n ve%{ile\;alvefna% b4%8 %‘f Bbtﬁ gs%rv%}/rs 285, 488 are

IVGOFO erc

?8? %{nﬂlo neo‘f%’oggort thOfC}cl:t r]?erslh%&qzﬁbg é tl%];{nfe%&:%}al carrler 401 are

al ves

488 5
?Sttgeﬁsﬂgﬁgw Eﬁré%%%élvr%éﬁﬁ oty g%%ﬂ%ggo‘a?vef 1 alterate
:n;g%{l Ipénaszrréllgeergl 40]1 g?rrrlt%hél ]gg%,t%llnf r}ﬁlglza?ﬁla\%g Valveﬁ 486, 488 may

alternate
be suc that only one of the chambers 490, 495 is filled with oilfield material 275 at

any given point in time.

[0040] Once a chamber 490, 495 is filled with oilficld material 275 as described
above, the continued rotation of the material carrier 401 in the direction of the arrow
411 will bring the chambers 490 to traverse a fluid line 470, through which an oilfield
fluid flow may be driven similar to that detailed above. For example, the fluid line 470
is depicted in Fig. 4 as exiting below the material supply equipment 475, for example,
toward a well 320 such as that depicted in Fig. 3. Similarly, the fluid line 470 may be
directed to the material supply equipment 475 from pressure inducing equipment 150
such as that shown in Fig. 1. Indeed, the cross-sectional perspective view of Fig. 4

reveals an upper housing plate orifice 471 for receiving the fluid line 470 from pressure
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enbodi nents, the material carrier 401 or
synchroni zati on of the valves 486, 488 may be such

w0 bas/oot1by one of the chanbers 490, 495 is filPEHIBAQI53662
oilfield material 275 at any given point in tine.
[ 0040] Once a chanber 490, 495 is filled with oilfield
material 275 as descri bed above, the continued
rotation of the material carrier 401 in the direction
of the arrow 411 will bring the chanbers 490 to
traverse a fluid line 470, through which an oilfield
f | vindudih@equiranyenb E50ciutly evthaiofiFigad. Sonitan &t erd@idandngdetailed above,
above. For exanple, the fluid line 470 is depicted in
Fi ga fWidaBove adyi begdidehalrotiple thimbeficead 7 Istopptly e god pamsidr oilfield
475, for exanple, toward a well 320 such as that
depimategsl 378 ffingtheTharlbers K0, 1495 ohdverofablyi alighédhedWith mBYescribed
be directed to the naterial supply equi pment 475 from
pr efgtliecbeionduci ng equi pmrent 150 such as that shown in
Fig. 1. Indeed, the cross-sectional perspective view
of [6091] 4 Ffoav@alpssiféh dHRRATn RRUS] REtiDh 3F the MhdtdriaC Earddtl401 may
for receiving the fluid line 470 from pressure 15 WO

2008%A44d Bifst Blaldrib BROQIMABBEER0 1hiD ARtElsOtGioR SHIhRAB BTk of the

such as that of Fig. 1. Simlar to enbodi nents

det gdgef do@RVElate 4501 | tH thif haMherBY pREs by @Ridt ﬁ&v@l’lﬁﬂ} be driven
this orifice 471 to pick up and transfer oilfield

mat @1?61%11 tie! Frifide UM thE ©RATRE fgid4RH 47895T RS Cf%r S é yan oilfield
aligned therewth as described further below |

F
mraofémrdtfegﬁ 25/ g?ﬂr fhg ?&Hf)%_}%\rﬁg))?hﬁ} nllzdygse p?'%wd’e?tt?% 'tﬂganlaotqurahnﬁng fluid for a

fil {‘r cgu ﬁ%%ﬂ%&'ﬁoﬁ' %Q Eslgl:lﬁ)ed' % S?ﬂ: Z%BQh%MﬂElla IQ%?@HQ%J &€ SéPht for

471 upper ou3|ng plat hi's mann

pr e elijé’ectﬁnﬁ fsécg}lcgmrlﬁ owg%jgf {h\éelﬂae}dg %q]%gla hfSO for residing

exa arp o?lj[lheo bell%l 0. t ngt ecl‘tfogls%l?z\gsv 01? h:%;s?r%a noer sechnd anaterlal

proppan € provi act urlng

; ggfll?edt by %ﬁ:ﬂr%{]ﬁi‘a% E)e}a?%?l‘uggw%?s) él’(ljeegli%?::hbngdﬁﬁj ba \{}?e same time as the

0 SRS RaS GRS L oo (7oL show) of e oper

in the depiction shown. In this manner, the second

mat B042),  As with embodiments descr1bed with reference to Figs. 2A-2C, the
embodiment of Fig. 4 provides a manner by which dirty oilfield material fluid is
substantially restricted to a region of the fluid line 470 that resides below the material
carrier 401. Thus pressure inducing equipment 150 such as that of Fig. 1 may be
spared exposure to abrasive oilfield material 275.
[0043] Additionally, the material carrier 401 may deliver oilficld material 275 in a
continuous and uninterrupted manner. In fact, to prevent complete occlusion of fluid
flow through the fluid line 470 during filling of the chambers 490, 495 as depicted in
Fig. 4, the material supply equipment 475 depicted may be served by a separate channel

or deviation of the fluid line that is employed for traversing the equipment 475 as

described. For example, the separate channel equipment may be of a Venturi or other
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filled chanber 495 may be enptied into the fluid line
470 at the sane tinme as the enptying of the first

W@ b@soer157490. [ 0042] As with enbodi ments descrP@EB2WT(53662
reference to Figs. 2A-2C, the enbodinent of Fig. 4
provi des a manner by which dirty oilfield materi al
fluid is substantially restricted to a region of the
fluid I'ine 470 that resides below the materi al
carrier 401. Thus pressure inducing equi prment 150 such
as that of Fig. 1 may be spared exposure to abrasive
oi | fuitebld comigmratian t2deert Q48Y tikaethtonginenly ypontihersection of orifice
material carrier 401 may deliver oilfield material 275
i n 471 axdrhambeod$0,d08 T rineimdeptfdd tiven fleid. fldwmbyprlogeeti gvithout
prevent conplete occlusion of fluid flow through the
f | udislerbioneo 4éQqdipedcnigd 15t | Furthgrn@fre, tiike thhamnbelisedO0L FidQDA-2C,
as depicted in Fig. 4, the material supply equi pnent
47 5thd epit@iacipfByeqhipni el /8depi¢ted niORBMAL EncCdfaBed]l madrial supply
deviation of the fluid Iine that is enployed for
t r ayRigphdhg4 1N s @EBlicPORPled 4 e AWiid [ERSITDI WREL, a HBkd synchronization
exanpl e, the separate channel equipnent nay be of a

Venp sy ben®uciPdsB@hblicd 8nd/¥otaBROBA 044 Eafic R dB2RY D QBBRE 0 ensure

suitable configuration to divert fluid flow

t hemet NeRuah .0Mtiyn SREMcldhRESE _Q’ﬁi QAcHEveari fi ce 471 ,
and chanber 490, 495. The remi nder of the tine, fluid

fl Ofgo4®RY pk%ﬁ‘ﬁl% n%ttb@ﬁgt[ 5 aq10‘6\/e611§ftQé’]shtoglntsﬁ'ﬁmﬁlqﬂhggﬁmdlments of
475. Furthernore, |ike nbodi nents of Figs. 2C,

t he ﬂ@%ﬁfl%er aPH@l@'nXat&ﬁ Id mé&éngl%pis%ﬁ&kd;g%vge ﬂ%ﬁ&rdless of

one O mat eri al sup equl pnent

assﬁlgb]gslrt‘lac%l goéﬁﬁjoggneﬂlp otfnﬁatgljlali“(féhl/é emé"&lg rF: 10 g an oilfield

ync ronlzatlon bet ween su assemnb

IR TR Pl N R —
275m|ar? a h maln [ OQ%aIJtlaBeolgtliorn n%%l 1e|t1r(gmf1{egal 15 fon the equipment

flowc I'S SUmar i'Zing
enpl oyi ng an 0|If|eld mat eri al dellvery nmechani sm as
det%ahéﬂ%ﬁbove Regardl ess of the particul ar

L I e L T
i og\clluflprn(l)errrl]t gg ?r?d?cl'all‘[e%l a{t nSCIiHCIEsg noei[gI a orIf%,n E[helpr}es%urization equipment may
include a conventional triplex pump or a host of other pressure inducing devices. The
pressurized fluid is thus driven through a fluid line as indicated at 525 and may
eventually reach a chamber as noted at 570. Apart from the pressurization equipment,
material supply equipment is included in which an oilfield material reservoir may be
pressurized as indicated at 540. As indicated at 555, some of this material may be
released from the reservoir and into a chamber that is isolated from the fluid line along
with the reservoir. The chamber may then be shifted into a position that is exposed to

the fluid line as noted at 570. An oilfield fluid with the material therein may then be

delivered to a hydrocarbon well as indicated at 580.
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manner that maintains substantial isolation of the
oilfield material fromthe equipnent at all tines.

WO 0®853418n oilfield fluid such as water nmay bePCT/IB2007/053662
pressurized by pressurization equipnment as indicated
at 510. As noted above, the pressurization equi pnent
may include a conventional triplex punp or a host of
ot her pressure inducing devices. The pressurized
fluid is thus driven through a fluid |ine as indicated
at 525 and may eventually reach a chanber as noted at
570[004¢lar t Réfeimgtrow tpFes Swrperptdton pedellypseendnal view of the oilfield
mat eri al supply equi pment is included in which an
oi | fatetial dditvenyi mbchamser ofoFig. may depictegrests addedeabrasve protection
i ndi cated at 540. As indicated at 555, sonme of this
mat &niuads G00Y630e 675 dlcepsactdfth@tint Nthat BS ever inte, sdath 221t 026, 227,
a chanber that is isolated fromthe fluid Iine al ong
Wt P31t 4 oties EFaneby of tHhMakhiairdagicr DBY mb 66 sidecsibicitb sligue due to
into a position that is exposed to the fluid line as
not ggodire /e oAficl@inhdidrl 975 | UhGetiel i dR&VFBLEIWAkertain abrasive
therein may then be delivered to a hydrocarbon well

aS hiotcGaH RetuAL 65@(550137%':\}29@8&916 $#dbtb help minimize exposure to the
/1B2007/ 053662 [0046] Referring nowto Fig. 6 a

pergmﬁgimM@nQ@ﬁglally sectional view of the oilfield
mat eri al delivery nechanismof Fig. 1 is depicted with

addpgenbr a@bMﬁuﬁfg%lﬁka&&ce & RUE eRitiP Dled @é@ven@\é?‘é Flg 1, a bore
i ncorporated therein. That is, over tine, seals 221,

2266002%zh 810%360latggrefﬁt 11}1%; bé %@Ff&/@(ﬁ I%fut Eﬂ%ese 5‘[81%'2@'1 296. In this

carrier 2 e SUSCGptI e’'to |gue

eXpﬁ’lﬁ tﬂgor% p&ltlﬁh&fs oﬁ{egp 'iee(gf‘ tﬁ‘é m?xt%ﬁal C-EH’?EE %69?1@%%)§§1é1éntalned

dESCrI ow, certaln rasive protection

GOOat tﬁg Qhatmg]? h%%y2%e £ ’dg %/rfg eld }ngtelzlglzgg rﬂepéfg?gf(%}mthin the chambers

exposure eria
nce {o.

Conﬁddﬁ libp Lot d}._b% nrloerff 1kgly6[8 remané 8%rem FHI‘I%% e{:iggogee)tfon of the material

ref erence 1o

e R, O, SPGB RGBS P 2R

gﬁ;%rbi)?lge I%‘gr eI:‘eInegPScan:rﬂ aBS ﬁ]?qac‘élPrge?lﬁggsg?g gsfo. 21]-;15fact, with particular

deposited within th ers
pempha51s on avoidance of o1l 1glgb aterial exposure to carrier portions 220, 230 and

seals thereof, retractable sleeves 650, 675 may be provided in order to ensure occlusion
of the material reservoirs 185, 187 whenever a respective carrier portion 220, 230 is
positioned therebelow. That is, as depicted in Fig. 6, the sleeves 650, 675 may be
employed to occlude the reservoirs 185, 187, and only moved to open the reservoirs
185, 187 upon receiving and protectively encompassing a respective carrier portion
220, 230. Thus, each carrier portion 220, 230 may be protectively surrounded by a
sleeve 650, 675 in the process of opening each reservoir 185, 187. Therefore, exposure
of the carrier portions 220, 230 and seals thercof to oilfield material 275, may be
substantially eliminated. Furthermore, the sleeves 650, 675 may be spring biased such

that travel by a carrier portion 220, 230 back toward an open reservoir 185, 187 occurs
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290, 295 would be nore likely to remain therein during
reci procation of the material carrier 201 as opposed

W@ 008044157 t ossed about, perhaps toward seal s 22AT/1R2867/053662
227, 231 or space between the carrier 201 and the
carrier housing 180. In fact, with particul ar
enphasi s on avoi dance of oilfield naterial exposure to
carrier portions 220, 230 and seal s thereof,
retractabl e sl eeves 650, 675 may be provided in order
to ensure occlusion of the material reservoirs 185,
187invdvenmvtam with depestectne deave i660, ©0riniannen2gdBylaRdQnd protected
positioned therebelow. That is, as depicted in Fig. 6,
t hemshreewas! 66 serGdiDd 189y 8D onengphmyseftlyt @cindal thelebit)he
reservoirs 185, 187, and only noved to open the
r eS8l 1 SAs 18iposell8it uesly reatioving Gomaddgpret of tdamegy to pump
enconpassi ng a respectlve carrier portion 220, 230.
Thusquieadh) cadblinthts RREdribe het@id, mad34 Aty bb@mployed to minimize the
protectively surrounded by a sleeve 650, 675 in the

progaasrictk ofeN NG eagh kBRaLY ObilficlBomatdBals Jihequeh Ob@uipment.
exposure of the carrier portions 220, 230 and seals

t her@@ferh@e Oithd | REG IR BHbRMES  mINBYizO€cxposure of pressurization
substantlally eI|n1nated Furt hernore, the sleeves

650¢quipireniBYpdi&itia §mg3rﬁﬁ@1a$suﬁnhoutt Ptirfnl 3%eniR¥%n@imount of

carrier portlon 2 O 0 back toward an open reservoir

185,43 ha0GEdehible %éu %ﬁ@en% QRBLOAFH Rt I?(gll-{el c@gg&%/ %%@6%ndeed the

I n conjunction wth the respec Ive sl eeve

an &a&%%%&%@%emg Sl&ﬁlqhﬁ%hgl meﬁaé'ﬁgﬁgeyeg lfﬁ“iﬂe de ébﬁy of the oilfield

reservorr 187 1s once 'again s occlu
th
eﬁlgtgx%lfar%%%ﬁégﬂed% a gﬁ)@&ﬁt?aql& eruE@({ l%l/é{ oﬁgﬂlgﬁg [nngng O3 Ritions in
d b
t ﬁzgdhl ﬁgttg?e Elg{ﬁélae Ct lig(#ee at?cg Iapflrog g %31es¥1§at‘%gf Bomd)%%g of the

i ials on such_.eq Fur hernD e, .t
des VBlé/ d eg%mant rré“%rt Soﬂfhe . ma%eélagx%lglél 81;@‘[0 cﬁlrmg operation is

ressuri.z i pment to otentlall damagi n

p %&ﬁ?ﬁ?ﬁ%PQ%gﬂﬁgﬁeguiring apsignificaxt anngntgof

dd I tibl ts t

ot [l TR BEERh e S iR B D6 P GUE B ped dp preseny

i's sugh that qui pment enpl the delivery of t
of | P SHRPOHICER. aresasy 5}(@165 &8 tﬁf‘o aRy agg gsthanieralte whw% these

reduced | evel of fatigue-inducing conditions in
embodiments pertain will appreciate that alterations and changes in the described

structures and methods of operation may be practiced without meaningfully departing
from the principle, and scope of these embodiments. For example, positive
displacement triplex pumps have been described above as the pressure inducing
equipment employed. However, other types of pressure inducing equipment such as
multistage centrifugal pumps, progressing cavity pumps, plunger pumps, and others
may be employed according to embodiments detailed herein. Furthermore, the pressure
inducing equipment may be employed in a clean side/dirty side pumping system such
as any of the pumping systems described in U.S. Patent App. No. 11/754,776, entitled,

Split Stream Pumping System, filed on May 29, 2007. In another example, a fracturing
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achieving the material delivery. |Indeed, the need for
sophi sticated nonitoring of the delivery equipnent

wo 2008044157 el d mat eri al danage thereto during OPEF/EB20@GY53662
is substantially non-existent. [0049] The preceding
description has been presented with reference to
presently preferred enbodi nents. Persons skilled in
the art and technology to which these enbodinents
pertain wll appreciate that alterations and changes
in the described structures and nethods of operation
mayapdcgoadias beah Wtdiledut dewaibingghe kmpodimpas tof g oiffrebdrmaterial
the principle, and scope of these enbodi ments. For
exadgivery mabartiinveHodewplcdlee mpod oftapplidaganspoaypskdraiventage of such
been descri bed above as the pressure inducing
equi pieelzhisen i o ¥ ednpléjappgiationsahdyeic dnyp@sarodilfeieBEd et is a low
i nduci ng equi prrent such as mnultistage centrifuga
PUNPSIsitP cOPERSHI MYich avifley] Paarapial opl adoigienial paeRst oflther cement
others may be enployed according to enbodi nents

det gdditeds hepedvided oy fah REHEAMENt IFAE 0P8 Sldtctial AU intghanism as
equi prent may be enployed in a clean side/dirty side

PUNRtARJ HY@ e MhiUHB fordSoid\Wes@iptioh ShddURIt BE réal 8¢ féFRining only to
described in U 'S Patent App. No. 11/754, 776,

ent jnblpedise sBMties ReLARM a{:ﬁHmﬁb\Qﬁ 1I§M§ta@éﬁmﬂahir1ﬁ% dPRVidRY but rather
29, 2007. In another exanple, a fracturing

20 Og{ogﬂl“:%@gadpagyoﬁs%%&l@ il Sﬁ@ ggsupﬁg’@ ledr QR foﬁ@wfﬂ@%laﬁﬁ@ rJvh1ch are to

deta| ed in describing the enbodi ments of thé oilfield

Vle@{elrfgﬁés{ylﬁr%r%p ger]lsm However, other types of
app I cations nay take vant age of such a nechani sm
For exanpl e, applications nay be enploy an oilfield
fluid that is a low density cenent to which oilfield
mat eri al of additional cenent or other cenent
additives are provided by an enbodi nent of an oilfield
mat eri al delivery nmechanismas detailed herein. Thus,
t he foregoing description should not be read as
pertaining only to the precise structures descri bed
and shown in the acconpanyi ng draw ngs, but rather
shoul d be read as consistent with and as support for
the followng clainms, which are to have their fullest
and fairest scope.
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20 WD 2008/ 044157 PCT/1B2007/ 053662 CLAIMS W C ai m

1 1. Anethod of delivering a material to a high
wW@e@ssuis7 f| ow of fluid, the nethod 2 conpri sPeiyIB2807/053662

filling a chanber in a first position with the

material froma supply thereof, the 4 supply

substantially isolated fromthe high pressure flow,

and 5 shifting the chanber fromthe first position to

a second position, the second 6 position exposed to

the high pressure flow to the substantial exclusion of

t heCeApdBy. 1 2. The nethod of claim1 further

conprising: 2 pressurizing the fluid; and 3 driving

t heWel@aich: t hrough a fluid |ine to channel the high

pressure flow thereof 1 3. The nmethod of claiml

wherein said filling further conprises releasing the 2

material fromthe supply, the supply within a

} esér voi4 methogd of galivemte annptarial fiea pigh pressuse Heys pf flye, theymethod

4. The method of claim3 further conprising

Presmyprisinigng the reservoir to enhance 2 said

rel easing prior thereto. 1 5. The nmethod of claiml

her ei n filheg ctlanber injadirgpoonmodah thd npyeral frem e siply thgreof, the

carrier, said shifting further conprising one of

4 ecsypplycabstangalishsolatat éomahe leigh piessureafiolv; aBd r ot at i ng t he

material carrier. 21 WD 2008/ 044157 PCT/1B2007/ 053662

1 6. Thehifetdibd clafmbet frommte firstroki@ion wangetdémslipogjtion, the second

delivering the material to a 2 hydrocarbon well for

®nep@ftiod ckpaed wrthdiggopessatd fvy towhd @ibstu@ttal ed¢tusion@f tharapply.

cementing. 1 7. An oilfield naterial delivery

mechani sm conpri si ng:

1 2 The method of claim 1 further comprising;:

2 pressurizing the fluid; and

3 driving the fluid through a fluid line to channel the high pressure flow thereof.
1 3. The method of claim 1 wherein said filling further comprises releasing the

2 material from the supply, the supply within a reservoir in alignment with the first

3 position.

1 4. The method of claim 3 further comprising pressurizing the reservoir to enhance

2 said releasing prior thereto.

1 5. The method of claim 1 wherein the chamber is accommodated by a material
2 carrier, said shifting further comprising one of reciprocating the material carrier and

3 rotating the material carrier.
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2 a pressure inducing assenbly; 3 a fluid Iine coupled
to said pressure inducing assenbly to carry a fluid
WO b@8/0445T herefrom and 5 a material supply asB&EniB2907/053662
coupled to said fluid Iine and further conprising a 6
material carrier to accommodate a chanber for shifting
froma first position to a second 7 position, the
first position substantially isolated fromthe fluid
flow and for allowing the 8 chanber to receive
oilfield material froma supply thereof, the second
position exposed 9 to the fluid f|OMItO t he
substanti al excl usion of the sup ...1 8. The oilfield
hat @r i al Thgengthadf clirg ﬁévﬁl@ﬁ?%ﬁﬁpr@lngudﬁ%wr% dieanaierighfos
ressure 2 inducing assenbly conprises one of a
ri prdsscaphonpyell ok of @ BeeiefénscepararoT. (LT jgawing. and egmenting.
progressing cavity punp. 1 9. The oilfield materi al
delivery mechanismof claim?7 wherein said fluid |Iine
term nate a hydrocarbon well. 1.10. The oilfield
ﬁ‘a rial %‘if‘?e@%%te?’ré%ﬁlé\&ﬁr%w NEPEPHP T Nher ei n t he
fluid flow 2 includes o e of water, a supercritica
Fluid, dndeuveinlyengaycyay; 1 11. The oilfield
naterlal del i very nechanlsn1of claim7 wherein said
bressur e Buidl farigduplgd seidniesyuiedndycing pesemply de eipyer fluid flow
i nduci ng assenbly, the oilfield material delivery 22
Y0 Pes§roaars7 PCT/ 1 B2007/ 053662 3 mechani sm furt her
conprising a second pressure inducing assenbly coupl ed
f o sai d ymgtpiigl quiplnessembly pouptrdéo gid flid lige vk farthegicomprising a
delivery nmechanismof claim7 wherein said material 2
& upphigrigdserighioyaceanmodata schamberdpr diiftingppiny fagpesiivnto a second
the oilfield material delivery 3 nmechanismfurther
‘Conpesiteinntye firss pesgna spigstaatialyl isgapd Frymaksur lyw@od firetdowing the
to said fluid 4 line. 1 13. An oilfield materi al
& upgaynbarsts eedolvy odHelp magiriagfrom a supply thereof, the second position exposed

9  to the fluid flow to the substantial exclusion of the supply.

1 8. The oilfield material delivery mechanism of claim 7 wherein said pressure
2 inducing assembly comprises one of a triplex pump, a multi-stage centrifugal pump,

3 and a progressing cavity pump.

1 9. The oilfield material delivery mechanism of claim 7 wherein said fluid line

2 terminates at a hydrocarbon well.

1 10. The oilfield material delivery mechanism of claim 7 wherein the fluid flow

2 includes one of water, a supercritical fluid, and a liquefied gas.

1 11.  The oilfield material delivery mechanism of claim 7 wherein said pressure

2 inducing assembly is a first pressure inducing assembly, the oilfield material delivery
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2 a carrier housing coupled to a fluid line for

carrying a fluid flow froma pressure 3 inducing
worewhani1sm 4 a material carrier disposed w t hP@I/BE0€7/053662

carrier housing and having a chanber to 5 accommopdate

an oilfield material; and 6 a material reservoir for

housing a supply of the oilfield nmaterial, said

material 7 reservoir coupled to said carrier housing,

t he chanber for shifting froma first position 8 to a

second position, the first position substantially

3 soma¢hadisindnnther bemprisinga setan paasshr®indhéigmnaesdenbly houwpdiddo said

material reservoir for allowi ng the chanber to receive

i | fluidllide. 10 material therefrom the second position

exposed to the fluid flow 1 14. The oilfield materia

supply assenbly of claim 13 wherein the chanber is a

first 2 chanber, said material carrier having a

becbhd cHermpéeldmnteiotdetivoaancshaiiong pedlamy weareln paid matprial

15. The oilfield material supply assenbly of claim 14

hesupply aswindlynm b dirdt alatepial wpely wesemblysthg ofl figld matpripledeiizgry

reservoir and the supply is a first supply, the

di | micglagiismeftugrar admpr3Big\aBedd Biadet ikl SPpPETYchBAODTHI0S B6BRI fluid

3 supply assenbly further conprising: 4 a second

4rat Bud. al reservoir for housing a second supply of the

oilfield material; 5 a first reservoir valve di sposed

within said first material reservoir for the 6

allow ng; and 7 a second reservoir val ve di sposed

Wit h-n s eilfickdoaigrishairnly assemldy epwpiising o 8 regul at e

rel ease of oilfield nmaterial froma second supply of

2 he oi | fd @repr frenseng caiplod tori fivid Bnestar earyangarithidri o fiioal a pressure

reservoir. 1 16. The oilfield material supply assenbly

df wdedimg m&hamenei n sai d chanber is 2

circunferentially defined by a slotted bore. 1 17. The

i | fiel ch matedlicariesdigpbed vaisisesdd garodr hohangandhaviug b himber to

conprising a

5  accommodate an oilfield material; and

6 a material reservoir for housing a supply of the oilfield material, said material
7  reservoir coupled to said carrier housing, the chamber for shifting from a first position
8  to a second position, the first position substantially isolated form the fluid flow and

9  aligned with said material reservoir for allowing the chamber to receive oilfield

10 material therefrom, the second position exposed to the fluid flow.

1 14 The oilfield material supply assembly of claim 13 wherein the chamber is a first
2 chamber, said material carrier having a second chamber to accommodate oilfield

3 material.

1 15 The oilfield material supply assembly of claim 14 wherein said material

2 reservoir is a first material reservoir and the supply is a first supply, the oilfield material
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2 retractabl e sl eeve disposed within said carrier
housi ng for enconpassing a portion of 3 said materi al

W@ 2008004157 n conj unction with the allow ng. 1 1BCT/IB2007/053662
oilfield material supply assenbly of claim 15 wherein
the shifting is 2 achieved through one of
reci procating said material carrier and rotating said
material 3 carrier. 1 19. The oilfield materi al
supply assenbly of claim 18 further conprising a
rotable 2 hub coupled to said material carrier for
1 hesupplyasiembp]y fwetha comprisies: housi ng further 3
conprising: 4 a stationary upper housing plate coupl ed
40 sai d aetaldmatdriabresandr forhowimta socad yuppdywet thé cilfildigaterial;
pl ate coupled to said rotable hub, said material 6
tarri er dfisposedibeatveldposdivdthinparlr firkiansériag rgotrasdie formc
said | ower housing plate. 24 WO 2008/ 044157
FPCTAB2RY 4hP53662 1 20. The oilfield material supply
assenbly of claim 19 wherein the second chanber 2 is
posi ti onededmrredefeaiVivedisPbdell ivethih sa@tsedona mafdii@Niesoay gk to
second material reservoir during 3 the allowing. 1

1. refinercQélbdst of slifeRt Batbidl fRHPAYorRAISSHITP b the bilGdl@ ek within
wherein the second chanber 2 is exposed to the fluid

§ | owiReshShitEddl RQeQbirt he first chanber to the second
position. 1 22. The oilfield material supply assenbly

of claim 19 wherein said carrier housing 2 is coupled
to a separate channel of the fluid line to

Bubsd. ant Tl dilficld\n@itdiabapblysk@mbB dflteii@aB wheRth saihwhamber is
oilfield material supply assenbly of claim 22 wherein

1 hecisp®raitRIlg bemRe by aZlotted Bdre.a Venturi configuration.

1 24. The oilfield material supply assenbly of claim

13 wherein said carrier housing 2 is smaller in

di aneter than the fluid line to avoid occlusion of the
fluld flTBwoilfieldateFhesupplyfasehdblynefictaimdB fetheptomprising a
assenbly of claim 13 wherein the oilfield nmateri al

2 retractable sleeve disposed within said carrier housing for encompassing a portion of

3 said material carrier in conjunction with the allowing.

1 18 The oilfield material supply assembly of claim 15 wherein the shifting is
2 achieved through one of reciprocating said material carrier and rotating said material

3 carrier.

1 19 The oilfield material supply assembly of claim 18 further comprising a rotable
2 hub coupled to said material carrier for the rotating, said carrier housing further

3 comprising:

4 a stationary upper housing plate coupled to said rotable hub; and

5 a stationary lower housing plate coupled to said rotable hub, said material

6  carrier disposed between said upper housing plate and said lower housing plate.
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2 is one of sand, ceramc material, cenment slurry and
a beauxite m xture 25
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1 20. The oilfield material supply assembly of claim 19 wherein the second chamber
2 is positioned for receiving oilfield material from said second material reservoir during

3 the allowing.

1 21.  The oilfield material supply assembly of claim 19 wherein the second chamber

2 is exposed to the fluid flow upon shifting of the first chamber to the second position.

1 22 The oilfield material supply assembly of claim 19 wherein said carrier housing
2 is coupled to a separate channel of the fluid line to substantially avoid occlusion

3  thereof.

1 23 The oilfield material supply assembly of claim 22 wherein the separate channel

2 is of a Venturi configuration.

1 24 The oilfield material supply assembly of claim 13 wherein said carrier housing

2 is smaller in diameter than the fluid line to avoid occlusion of the fluid flow.

1 25 The oilfield material supply assembly of claim 13 wherein the oilfield material

2 is one of sand, ceramic material, cement slurry and a beauxite mixture
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