MODULAR MANIFOLD OF A WELLSITE FLUID SYSTEM AND METHOD OF USING SAME
BACKGROUND [0001] The present disclosure relates to the field of well construction equipment. More
particularly, the present disclosure relates particularly, but not by way of limitation, to flow control
systems and components that may be used for well construction services techniques. The statements
in this section mereMPIUIHARINDANAHOL R Gié i (9B Ipsdddn FliEdR stYe BEdmay not constitute
prior art, and may describe some&gﬁag@qg&jlﬁgﬁm@g& tion. [0002] Oilfield operations may
be performed to locate and gather valuable downhole tluids, such as hydrocarbons. Wellbores may be
drilled to reach subsurface reservoirs and draw hydrocarbons to the surface. During drilling, various
fluids may be deployed downhole to facilitaig @giltipgyprgduction, stimulation, completion and/or other
operations. [0003]In some cases, devices may be used for storing fluids, mixing fluids, and distributing

fluids to_the wellbore. Fluids may be passed intg th lIhore hy surface fluid equipment. Some fluid
equipmERP Ay HabaeiCUSCIgaF dﬁ%ﬁ%é‘g, gl?n%%ﬂ%? RS faEinEE R oqqﬁ(ﬁﬁ&%fngx pies of fluid

equipmeattRiiieehniny pscacatpRvidaddndlsP atentiApplicationdl 0. $2322 180 28Q)A0 kRS, and
20030161212. SUMMARY [0004] This_ summary is pro%/ic.led introduce a selection of concepts that
are furtEP BRI 6 TR ML BES R BA, e S ARy o Yoo 8 SRty key or

essentiatfeaturaseidhe tainesisubjectinatandeonisiiinitodedicdecsedpasan diddodimiting the

scope of the claimed subject matter. , . . .
P ang may not con t?tute px%or art, and may describe some embodiments illustrating the

imvention,

[o002]Oilfield operations may be performed to locate and gather valuable downhole fluids,
such as hydrocarbons, Wellbores may be drilled to reach subsurface reservoirs and draw
hydrocarbons to the surface. During drilling, various fluids may be deployed downhole to

facilitate drilling, production, stimulation, completion and/or other operations.

[0003]In some cases, devices may be used for storing fluids, mixing fluids, and distributing
fluids to the wellbore. Fluids may be passed into the wellbore by surface fluid equipment.
Some fluid equipment may have devices, such as valves, pumps, etc., to facilitate flow of
fluids. Examples of fluid equipment or techniques are provided in US Patent/Application

Nos. 5232279, 20020001255, and 20030161212,

SUMMARY

[0004] This summary is provided to introduce a selection of concepts that are further
described below in the detailed description. This summary is not intended to identify key or
essential features of the claimed subject matter, nor is it intended to be used as an aid in

limiting the scope of the claimed subject matter.

[ooo5] The techniques disclosed herein relate to a mobile manifold assembly of a fluid
system for providing fluid to a wellsite during well construction. The wellsite has a rig
positionable about a wellbore. The fluid system includes auxiliary components including at
least one fluid source, at least one mixer and at least one high pressure pump. The mobile
manifold assembly includes a modular manifold and a mobile frame. The modular manifold

includes a plurality of manifold pumps, valves and pipes integrated together for transport.

1



[0005] The techniques disclosed herein relate to a mobile manifold assembly of a fluid system for
providing fluid to a wellsite during well construction. The wellsite has a rig positionable about a
wellbore. The fluid system includes auxiliary components including at least one fluid source, at least
one mixer and at least one high pressure pump. The mobile manifold assembly includes a modular
manifol@amceatonghite dramd. THee predutatandnifald iheluteswdaplunakityodd nanifoldpugyps;ntalves and
pipes integrajcdpdether for Yanspart. conneglorporions of iie hibgs extendirom,thg modular
manifoldih an arra%gemeanrf corre ondllng 0 an arranger%en?%]ﬁjt e auxiflary compongn]fg {0 define a
plug-in configuratiion treckbietermenisiu chathé@it thencecine ciotipostiohthofitipespipe paie positiomnable in
alignment with the fliary components for direct and removable.connection therewith, The manifold
b D R el e
manifoldnanttcad lpaspeardof thesaxifesytcombanenté.c Thpemobilddranetyipsiugelsealbabebpottion and a
carrier portion. .The modular, manifold is_securahle.to the base portion and the carrier.pogtion of the
mobite T e L e S o s
transportedieds 2Hewmpdlinon corhponents fortaperabtenvohidectiomifiedewithc G006 10T He sbile

manifold assembl ay also include at,Jeast ne kn ck?fc at least ope jnlet /or at,least one
drain. A]i)ﬁ%e%al(s)% gﬁgg%tké{%g\}a?\%%?{l%c U édslea ?J%t%er ya%laefveL f?‘é%%ﬁit%éerlﬁﬁ}gl)@% lr%elégébgge a‘l]}taoﬁrll%tically

and mamgdiliedotivatetefhg thenifold! pumps feblastivaiypadiaise ftaithd ewxthicyghithepipesioThe pipes

define a Iua%kiéy (%Ip%%gq l.pi %portions and a plurality of vertical pipe portion, with the plurality of
vertical 0 Sle' porﬁonseextené%ﬁg‘!ﬁetWeen the horizontal pipe portions. [0007] The valves may be

positionable about the pipes and provide selective fluid communication between the pipes and the

auxilian} A0 dHe bR aHfgIASERmE May pepbsitivsaddcagonatarmkioBriarortismital pipe
portions,Jthgmohilgspanifold sasembly Rayalsthinsiuge kirek aifcars pesitionsd ateppesite ends

of one of the horizontal portions, and/or inlets positioned between opposite ends of one of the

horizonfitiafora voRaOPea e petuBra b AeitakeloEhsermnipdipernssslesHield pumps.
Two of thewerical pewions MavExispasbeirespdhegne Ratizental BeHinM Yt tp@éﬁﬁitgﬂ pu rtr;]ps
n ewween the

and another of the horizontal portions. The another of the vertical portions may exte

another®HtRe’ REHHORANSHIGBhBIRRH BYECENBHETR thst PR HENAINtSIHsHiDRG. JOBDEE TrREcednEector

portionsogiaaémgoﬁqgml@pgéﬁgg@tm{gzontal portions of the modular manifold. A portion of the
connector portions may extend horizontally from the modular manifold and a portion of the connector

portions. ma end vertically from the moduylar manifold. The connector portions of the pipes may be
Connec U b e A SoPes, M SN ATGR FreMblp igs TR cAPART o tsFiivy Hitind

verticallycahoveithe dabetpottiohe Hipcsaniitoitien may dayerehantie o fpudiingdke frame.
i o e e R SR et CRE
system inajugies tdhaleiitiack edhyaps enistianddheopabilie emakitddmssembhorizontal portions,

and/or inlets positioned between opposite ends of one of the horizontal portions. One of the

horizontal portions may extend between a pair of the manifold pumps. Two of the vertical

portions may extend between the one horizontal portion with the manifold pumps and another

of the horizontal portions. The another of the vertical portions may extend between the

another of the horizontal portions and yet another of the horizontal portions.

foo08] The connector portions may extend from one of the horizontal portions of the modular
manifold. A portion of the connector portions may extend horizontally from the modular
manifold and a portion of the connector portions may extend vertically from the modular
manifold. The connector portions of the pipes may be connectable to the fluid source, mixer,
and high pressure pump. The carrier portion may extend vertically above the base portion.

The carrier portion may have a handle or a grip for lifting the frame.



[omit)] The auxiliary components may include a mixing portion, and a delivery portion. The delivery
portion may include the high pressure pump, a motor, at least one drive shaft, and at least one slurry
tank. The mixing portion may include the mixer, at least one mixing tank and at least one fluid source.
The fluid source may include an averaging tank, a water/chemical supply, and a mixing water supply.
The auXittanptbmpuorikertsamagt.indle désalseypplyrgoftione s pureipingnsortiviona firadsfgstportion, and a
batch mixer.nortian.. The batch, mixer portion jnay. incl a batch mixer tank. [owl] The auxiliary
compont g i e S TN B S RIS, i
the mixisigpportiomeTineandbite finahifotdeas sexwiblicarttdhemixing portismenty el psitimebiite on a
CS?ereon. The mixer may include a single or a dual mixer. [0012] Finally, in

skid a”%&%ﬂ%f’ao%%%@ \

another aspect, the osure relates to a method for providing fluid to a wellsite during well
construction. The wellsite has a rig positionable about a wellbore. The method involves providing a
fluid sydePabdit WEREREOTPRETIG SJAERATIMEAHIBEIE AeKiiRty Benipbiisity Ratigie Mébile
manifold asaemhiri I meihaskalan nvelyestianshering hesradylasmaaifpiddoihe atxifary
components usm? the mobile frame, opératively connecting the modular manifold to the auxiliary

componéats oama phisily ThrdHéRe WEsBrausingude Mo auT nth kSR TO0TsjEHehatdod may
also invgive Rixing dhgs fldidtwith thenat deast-ong MiXesdgCisauisting fuidhetwes i dheruxiliary

components and the modular manifold, and/or transporting the auxiliary components and the modular
manifol SEE3EmMBA AR T8I AR SURIRh O Aray BIaE isRB RSB BRI s g FRIGPRBIANE modular

manifoldl e XIBE; BIRr i ARmBrBARRHRAIRM ANSHRK A elivEsYRAr PR Al R Hﬂsséﬁgél;ﬁah hhg method
may also involve cementing the wellbore using the fluid pumped to the wellbore. The pumping may

also invBIGB ARt ESIE o the wellbore using the auxiliary components. BRIEF DESCRIPTION
OF THE DRAWINGS [0014] Embodiments of the method and system for performing well construction

are des¢obed Witk seferancedmpadatiowing iigliras aliketefesentenNumernis amwintendetb o refer to

similar elements for consistency. Far. pyrposes of clarity, not every companent may be labeled in every
drawing® {661 #@Xrgﬁ“?&eé%ﬁﬁie%‘ﬁ igYrang m%&f&w&éﬁé’ﬁaﬁﬁﬁ M 59 ith
modulamianioldsiioacenrdaacsowiibranlershodisheh kol therpiesem diseasueThe mixer may

include a single or a dual mixer.

[oo12] Finally, in another aspect, the disclosure relates to a method for providing fluid to a
wellsite during well construction. The wellsite has a rig positionable about a wellbore. The
method involves providing a fluid system about a wellsite. The fluid system includes the
auxiliary components and the mobile manifold assembly. The method also involves
transporting the modular manifold to the auxiliary components using the mobile frame,
operatively connecting the modular manifold to the auxiliary components, and pumping fluid

to the wellbore using the modular manifold.

[oo13] The method may also involve mixing the fluid with the at least one mixer,
recirculating fluid between the auxiliary components and the modular manifold, and/or
transporting the auxiliary components and the modular manifold assembly on a skid. The
method may also involve selectively diverting fluid from the modular manifold to a mixing
portion, a batch portion and/or a delivery portion of the fluid system. The method may also
involve cementing the wellbore using the fluid pumped to the wellbore. The pumping may

also involve pumping the fluid to the wellbore using the auxiliary components.



[0016] Figure 2.1 is a block diagram illustrating a mixing process for a fluid system in accordance with
an embodiment of the present disclosure. Figures 2.2, and 2.2.1-2.2.4 depict a table of various
scenarios illustrating operation of the mixing process of Figure 2.1 in accordance with an embodiment
of the present disclosure. [0017] Figure 3 is a block diagram illustrating an overall mixing process for a
fluid system with a modular rBEAEd|dP IESadtord HabelwithtEn Brbadiebt of the present disclosure.
[00tE3] Figure 4.1 is a schematic diagram illustrating a modular manifold in accordance with an

embodifaenl, PENEREGREM disciRsursethiuiaRi4 K aBd 4 LitdutntiaRichaifablip Qfyarinuagcenarios

illustrating operation of the modular manifold of Figure 4.1 in"accordance with an embodiment of the

presentdeEsEIbsd e o ae oy ek e sl fodlavaiee B ERTRa I e UFRISE SHRRCEH GHEIBYFRERféN in
gccordq@gg %tﬁﬁﬂﬁ@féﬁ%ﬂﬂﬂﬂp@&ﬂﬁd@éﬁﬁnﬁ&'%ﬂﬁé@ 6@%@%&'%@#‘&&%3&&% atic views
illustrating another modular manifold in accordance with an embodiment of the present disclosure.
[0021] Aigipeded ingygry. dravdigehematic diagrams illustrating modular single mixer configurations of a
fluid system with modular manifold in accordance with an embodiment of the present disclosure.
[0022] Figaesi8ghent 8.3 afkcpeiiRmalicraiagramsatiitis tiakialsteo dulad fuaflmixeyseanfigirations of a

fluid system with m lar manifold in accordance with an bodiment, of the present disclosure.
y modular mancl)go din accorgance W(i:t% an em%oxl\{ment O?E*Be present 1scfosu e.

[oo16] Figure 2.1 is a block diagram illustrating a mixing process for a fluid system in
accordance with an embodiment of the present disclosure. Figures 2.2, and 2.2.1-2.2.4 depict
a table of various scenarios illustrating operation of the mixing process of Figure 2.1 in

accordance with an embodiment of the present disclosure.

[0017] Figure 3 is a block diagram illustrating an overall mixing process for a fluid system

with a modular manifold in accordance with an embodiment of the present disclosure.

foo18] Figure 4.1 is a schematic diagram illustrating a modular manifold in accordance with
an embodiment of the present disclosure. Figures 4.2 and 4.2.1-4.2.4 depict a table of various
scenarios illustrating operation of the modular manifold of Figure 4.1 in accordance with an

embodiment of the present disclosure.

[0019] Figures 5.1-5.4 are schematic views illustrating a modular manifold in accordance

with an embodiment of the present disclosure.

[oo20]Figures 6.1-6.4 are schematic views illustrating another modular manifold in

accordance with an embodiment of the present disclosure.

[oo21] Figures 7.1 and 7.2 are schematic diagrams illustrating modular single mixer
configurations of a fluid system with modular manifold in accordance with an embodiment of

the present disclosure.

[oo22]Figures 8.1 and 8.2 are schematic diagrams illustrating modular dual mixer
configurations of a fluid system with modular manifold in accordance with an embodiment of

the present disclosure.



[0023] Figures 9.1-9.3 are schematic diagrams illustrating various views of portions of a modular fluid
system with modular manifold in accordance with an embodiment of the present disclosure. [0024]
Figures 10.1 and 10.2 are schematic diagrams illustrating integrated configurations of a fluid system
with modular manifold in accordance with an embodiment of the present disclosure. [0025] Figures
11.1-11[8cag]sterrmticl dialmmsdlierstrad nagirivs sNistwat oigportions vfcaws infepgeatied sl aidasystem
with moggmaild RaseyAANGe ik an.ArRCimeRL AL ine LIERR LA SHBSHR I 0ROl figures
121 and 1 are schematic diagrams illustrating modular configurations of a mobile manitfold
assemkﬂ’yaﬁmh dngsdiesaremanifold in accordance with an embodiment of the present disclosure. [0027]
Figures 13.1 and 13.2 are schematic diagrams illustrating integrated configurations of a modular

manifoltﬁda anceonitthan @@Q&déﬂﬂ%ﬂiaﬁfcthﬁz%@ﬁﬂﬁl@%{ﬂ%’f&e@%] Figgigidilmadlow chart

|IIustrat|ng method in accordance with an embodiment of the present disclosure. DETAILED
DEscquﬂu@w@wg]vgﬁb&ﬁé@%@@ﬂﬁ@lﬁs%f%ﬂ@wnm%d@swmwa@§éhséaffﬁeatetan with

referencggtgdhgaccompanying drawings. Further, in the description of embodiments of the present
disclosure, numerous specific details are set forth in order to provide a more thorough understanding
However, it will be arent fo one of ?rd nary skill.in the art th tthe emb dlments

of the inventi
disclosa PRTBHIHES b LrHe R JoREE e BN TSl PG R e
featuresmagmﬁ@tmensglﬁﬁﬁﬂbedumdetaﬂrtmammwmmemes&mﬁyemlmaﬁ@m&mswmﬂm.

present disclosure.

[o026] Figures 12.1 and 12.2 are schematic diagrams illustrating modular configurations of a
mobile manifold assembly with modular manifold in accordance with an embodiment of the

present disclosure.

[oo27] Figures 13.1 and 13.2 are schematic diagrams illustrating integrated configurations of

a modular manifold in accordance with an embodiment of the present disclosure.

[0028]Figure 14 is a flow chart illustrating a fluid method in accordance with an

embodiment of the present disclosure.

DETAILED DESCRIPTION

[oo29] Specific embodiments of the present disclosure will be described in detail with
reference to the accompanying drawings. Further, in the description of embodiments of the
present disclosure, numerous specific details are set forth in order to provide a more thorough
understanding of the invention. However, it will be apparent to one of ordinary skill in the art
that the embodiments disclosed herein may be practiced without these specific details. In
other instances, well-known features have not been described in detail to avoid unnecessarily

complicating the description.

[0030] The present disclosure relates to devices and methods for providing fluid at a wellsite.
Fluid systems may be provided for facilitating the mixing, pumping and delivery of the fluid.
Part or all of the fluid systems may be portable, removable and/or modular. The fluid system
may include local equipment, such as a mobile and removable manifold (and associated

equipment), and auxiliary equipment, such as mixers, tanks, supplies and/or pumps (and



[0030] The present disclosure relates to devices and methods for providing fluid at a wellsite. Fluid
systems may be provided for facilitating the mixing, pumping and delivery of the fluid. Part or all of the
fluid systems may be portable, removable and/or modular. The fluid system may include local
equipment, such as a mobile and removable manifold (and associated equipment), and auxiliary
equipmestycatld agmpivers).tdnksssUpplies Sndadt mampd¢ahd casgooiattscequipatent oAthased
herein, 'Jocal’; may refer to nents. i f fluid/sl i ifol "auxiliary"
may refg}l{ct?sélg%(%)e(ﬁl g]r% g%ﬁ@fg’ti%ﬁi O%Et)ﬁg%?mg%%gs %@ tH’l’e #%Lﬁﬁ%é%&g .pgég%uggl sgfs?[g?cﬁ may be
used foraeiivexing flthd tduide swskiboré forfhbadforysieg wely constsadtion. deb uset: hévalntoveile

construglign INclys e%e??o%%ﬁ%‘%é&‘%@ﬁrﬁ%ﬂb%mm YRed | e?&ﬁ‘pl?%'f p gelingr ﬁn@%"é's] At least

one embodiment of the preserit disclosure relates to a modular mani at consolidates piping and
flow cortpetatormpeneints, suotntsgaivé s ivopl gorgghetypbbetsle, modular and stand-alone product
that can connect to various related components used for mixing and pumping slurries for well

construy&ieglﬁy'&%& SHEBRSIAINELR . PYRAS RaRipgkAlRd AV eLAdING Jubs Aishlacament tapks and

batch tanks. The modular manifold may also incorporate logic for mixing and pumping slurries for well
construéiBsPentesapEcANdsTani eeniwb sompensasRICy rivIgl Tée dnEh @ FOBREARIESHRd backups

for pump, failluresAtieastone sTRRRdiment ofthemesent disrlasuigreal-aipwdaiscalabiy of

multiple mixing systems through the use of one or multiple modular manifolds. [0032] According to one
or more'BHRE A OMHBHRGSHErsdosHE! SPSHEBIEMAB BISERiTEd fSiAIEIGHY FHIRPY MEHSId is

provided,gnakling-flexiblityifinstaliationsidugtp baldeaghkin deRe REeNaS- anamodUIRENY alRRd
enabling a compact bounding volume optimized for transport and installation. According to at least one
or more BEIRIGAN e GRiRE A RUEBHISSHHET S5 B & Fo RATH SIS 56 o rotaB et for

allowing,.6288 AndNanRNARcERNE-HonbigsNaatinedHa iosial IersbsleRk vepalhy suaRttha modular

manifold; minimal volume of flushing/washing fluids due to, at least, compactness of the system; and

ease in KastaEnsaspthg! haaureat duclrerng Ty ucilaw: Brediabibiz abaubiple 4858 of the

present digelasuie, aimethed andrystamiiaseakabiibneiniyltiple mixing systems is provided. [0033]
In accordance with at least one embodiment of the present disclosure, the fluid system and modular

manifold may.be a modular fluid/slurry mixin luid) system with modular manifqld. The fluid system .
lon UL ) S o R b AT PRy B E AL B bping and
mixing dhmpsinantmofithedudisisie prasihg haseding frsdylpintnitdediedng ieertodedeamanifold
bounding yolume allows, the modular manifol 1to be transgort ble on trailers, both on.Iar(f nd
offshord SKRAINFING A ST S GTR ANV IS BB B0t SR ORPIHEY EhrtBrise
overall diarepsronsdthattsiiagde Aocordieghant8diiosRA38marenmydaiany dipeersidithwipickent

corresp%ndj with the ISO g%tainer Wjdtgﬁpigfi}g:l%t‘igge- I,[Sog) e9?8: "Series 1 freiglf;lt,[containe? -

Classifi¢atk ﬁs,ucffam%r%l%ﬂ% and Péﬁlr%asl?‘aw ich'is subjec(i] to chaﬁafél.] ¢ Shoull BE Rt MatVarious
industrytsiabideiidstmayexist whieht nisadictate] castaincdelsign sdojairemafittiandmijgctivies)dherefore,
the pipin d.components described herein may be designed an nufactured in,accordance- with
those st%%’l a%%nggg%é%leu@hﬁ%%é%ﬁ r?e%t, compgg}ness gf nt:lﬁe sys%em, and ~éase 1n
replacement of piping, if desired. According to at least one or more additional aspects of the
present disclosure, a method and system for scalability of multiple mixing systems is

provided.

[0033] In accordance with at least one embodiment of the present disclosure, the fluid system
and modular manifold may be a modular fluid/slurry mixing (or fluid) system with modular
manifold. The fluid system and/or modular manifold may be portable. The modular manifold
may be connectable to pumping and mixing components of the fluid system using hoses or
hard piping if desired. The modular manifold bounding volume allows the modular manifold

to be transportable on trailers, both on land and offshore on shipping racks.



[0035] The modular manifold may be adapted and re-sized to meet connection (or nozzle) points that
may require exceeding the 8 ft (2.44 m) desired dimension. As opposed to having piping run across
the skid or tight confined areas, the modular manifold may be easily accessible and visible for
maintenance and troubleshooting. This level of modularity can enable the modular manifold to be

deployekp fawydtio b wiliskl winaping Suuiprdehr, anui fallratpwomhigiveriewdl dhstasidasdizing of
piping dgsian, for I%é?éﬂ(ﬁ%%% %‘% 'g!:sg 9gsigned.for mixing fuidisluriy, Moreover e Meduiangenifold,

apparatus; systems an presented herein‘'may be configured to reduce the learning curve for
operatorsnj@d8s| Wiktsepegdttmsionith dffer @Epeltsrientlrésigrid aaNentages 6flaks prasent

cieclosuenlona I 06 NAIOURISAILIGR LRSIk e EhaasISlre s ugBlioBrg Rointed out

with particularity in s annexed to and forming a part of this disclosure. The above aspects and
advantageslards medthexisikivhudtivesm sadrdevigriaity desjeintaeiitoents tnd shiretorasrdoeisdont.the

disclosuyie, Qe aspects,(Eatuae. aadaganadss qf e present discigny s uilhberome gadily

apparent to e art from the following detailed description in combination with the

accompamsyidgrerawithgboscserdiengls, e thammingd Bvid dedceiption are to be regarded as illustrative in

nature, and not restrictive. [0037] Referring to the drawings, illustrations, pictures and attachments and

in particygs FiguEerlo @ iRig 400 ha} ScaliSamRIR SRRRIMS iR vich-taeP(es el disslosure
may be implemented is depicted. The wellsite 100 is d?ﬁicted at an offshore location, but may be

land-bageBsthstoner eengrstrsHRerhe §81SEa4m0 srsitrbdi st 1 0pPRied £ 108 and a

fluid systemd Qfn TheoplatfRrmaddahasm isenios exdanding taaws!lbore b1 intheseadigor 112.
[0038] The fluid system 106 includes pumping equipment 114, mixing manifold(s) 118, and mixers

120. ThafeTRgstamh 168 Indpnea t5r iR ploshnstissie HESUEYRE Wematelendy AR fluid
system 06108y be HuishhcouRIRA LN pistld 86 ViasuEaogi dWpment feuppmdgingntiuichthereto.

The fluid system 106 may be used to mix and pump fluids to the wellbore 110, for example, for drilling,

cementitly briotiehpuInEied faafwdizingIof (RS ey eRn{oro AR HePdine FHgRGUIShent that

is used ig; s amel PuRpysIWTinsHewnitee el for walhaonstrusiaat(e, dsyzenal issdatinaneementing,
etc.). [0039] Figures 2.1 and 2.2 are block flow diggrams depicting an example fluid system 206 for

performMESRIGELRSF AL BB RCATEEY ShG Birgsi ?ﬁ?@fﬂﬁ&%ﬂ)’ﬁéﬂ’i MBI be used to provide
fluids to a wellbore as shown, for example, in Figure 1. [0040] The system 206 includes a primary
mixing Jotij] 28 casigiply pittioth232sraqunfiportiom? 34y ansegandahe pixsegt pstimi2d6, a batch
mixing portion 2%8 and a delivery portjon 240. The primary mixing partion 230 includes a mixing water
upply B AR RENRER SR S0 1 AR RS e SRR S S Lty 942
water/cherhigaltsupplit? 44 tlencldhesaveragit goiank Z4mimg\e steredfuids theresuand/be bisoeked to
storage facilities for receiving fluids. The mixing water supply 242 may .include water or other fluids
oG T NG S CEIAED 7 ST ST e AT ey SR & Bl

or practice of the disclosure. Other aspects, features, and advantages of the present disclosure

will become readily apparent to those skilled in the art from the following detailed

description in combination with the accompanying drawings. Accordingly, the drawings and

description are to be regarded as illustrative in nature, and not restrictive.

[0037] Referring to the drawings, illustrations, pictures and attachments and in particular
Figure 1, a wellsite 100 that is an example environment in which the present disclosure may
be implemented is depicted. The wellsite 100 is depicted at an offshore location, but may be
land-based or in other configurations. The wellsite 100 includes a platform 102 with a rig 104
and a fluid system 106. The platform 102 has a riser 108 extending to a wellbore 110 in the

sea floor 112.

[0038] The fluid system 106 includes pumping equipment 114, mixing manifold(s) 118, and

mixers 120. The fluid system 106 may be a modular system positionable about the wellsite



244 may include seawater or other fluids defining the water/chemical supply fluids. The averaging tank
245 may include cement slurries or other fluids defining the averaging tank 245 fluids. [0041] The
mixing water supply 242 is fluidly coupled to mixers 246.1 and 246.2, and mixing tanks 248.1 and
248.2, and delivers the mixing water supply 242 fluids thereto. The mixing water supply 242 fluids may
be seledtiklyiprdvidesy steonE06rmagreeof thd yrisepbed 46 the2d®:0 I4i8dver suiineg tanke a8 fbor 248.2.

The mieis A nad0 R lvanflifie e P08 0K 2 4 242, R4 THeATIDg s 240,

248.2, wate mical supply 244, and averaging tank 245 pass ftluid to the ping portion 234 via
supply pestibore 320 The prampiag pottidin23deinehithgs anatifoldyspesps 2oanlex2smz, Tedlsupply

portion @&eﬁ%ﬁl%?ﬁ 'Bg%é%%ﬁﬁwgﬁ%ﬁ?g p maciending iy Q&Ué?&ﬁ%@ﬁ@é@s%ﬁ%e{ﬁg gytank 245,
water/chemical supply 244 and mixin ) tank 248.1, respectively, to pump 250.2. The supply portion 232
also includesPipes8E8n éxtonding! frersavsregimg iagkerdb, water/chemical supply 244 and mixing
tank 248.1, respectively, to pump 250.1. The pumps 250.1, 250.2 may be fluid pumps capable of

driving El&t&%éﬂ@i’%&ﬁ% inifighmixingROsiK mgé#lffﬁy%ﬁhﬁiﬁ%fﬁﬁi@Q@rﬁﬁl@'ﬁﬁiﬁ%ﬁ}%@%Z% and
to the platform 102 for use (see, ?i/g Fig. 1). [0043] Referring still to Figure 2.1, the pump 250.2 is
S

fluidly c&pRsafaRR £k Ae 4/ shuey 2aHE Sikiheratee slppiwd syrsapedfivagy Wa widing pipes

MI, M2 and-M3ad eRRECTY e cUBELMIX LA dRSIEREmPRE RUMAILDP. 1 is fluidly coupled back to the
mixer 246.1 via mixing pipe M4 until mixed as desired. Fluid is also pumped from pump 250.2 to the

Patch P00 ROFCN 238 YR IRS. 2. IR RATR 25049406, DS, posian 238 e pie B4
portion 234, a secondary mixing portion 236, a batch mixing portion 238, and a dehivery
portion 240. The primary mixing portion 230 includes a miXing water supply 242, a
water/chemical supply 244, and an averaging tank 245. The mixing water supply 242,
water/chemical supply 244, and the averaging tank 245 may store fluids therein and/or be
linked to storage facilities for receiving fluids. The mixing water supply 242 may include
water or other fluids defining the mixing water supply 242 fluids. The water/chemical supply
244 may include seawater or other fluids defining the water/chemical supply fluids. The
averaging tank 245 may include cement slurries or other fluids defining the averaging tank

245 fluids.

[o041] The mixing water supply 242 is fluidly coupled to mixers 246.1 and 246.2, and
mixing tanks 248.1 and 248.2, and delivers the mixing water supply 242 fluids thereto. The
mixing water supply 242 fluids may be selectively provided to one or more of the mixers
246.1, 246.2 and/or mixing tanks 248.1, 248.2, The mixers 246.1, 246.2 deliver fluid to the
mixing tanks 248.1, 248.2, |

[0042] The mixing tanks 248.1, 248.2, water/chemical supply 244, and averaging tank 245
pass fluid to the pumping portion 234 via supply portion 232, The pumping portion 234
includes manifold pumps 250.1, 250.2. The supply portion 232 includes pipes (or flowlines)
S1-S4 extending from mixing tank 248.2, averaging tank 245, water/chemical supply 244 and
mixing tank 248.1, resﬁectiveiya to pump 250.2. The supply portion 232 also includes pipes
S5-S7 extending from averaging tank 245, water/chemical supply 244 and mixing tank 248.1,
respectively, to pump 250.1. The pumps 250.1, 250.2 may be fluid pumps capable of driving



k044 The batch mixing portion 238 includes batch mixer tank(s) 252. Fluid from pumps 250.1, 250.2
may be passed to the batch mixer tanks 252 via pipes B3 and B4, respectively. Fluid may also be
passed from pumps 250.1 and 250.2 to the batch mixing portion 238 and fluidly coupled to the batch

mixer tanks 252 via valve B5. Fluid may also be diverted from the batch mixing tanks 252 back to
pumps 2601 1fF @801 viatjplpesxB2 aed B, 188 padtithedno 045 terhaiddnay fiten the hsgded oM the

pumps %?Qt%tﬁ?%i%ﬁ@%@%%@%%ﬁ ?j%ze'a%%ﬁgggbatch mixer tank(s) 252 via pipe B5 to intersection

[I. From intersection Ii, may t w livery portion 240 via pipes D3 and D4. The
delivery portion 240 includes a high pressure pump 254. Fluid may be passed from valve B5 to the

high prd§&didl Bafempsins 4t Pems 2Huideiayaiso be delludby waskad brekdoergmgtank 245 or
batch @&@fi%@iflﬁﬁﬁg%% F&@gﬁ) 2l304G1 T he; PuPsi 250ikigo Pid andrelaled gauipment, such

as pipes (or pipes) SI-S7, MI-M4, 5, DI-D4, may be considered "local" components. Fluid flow

relating SRRESEISc anEb mpEeptsiffipbelietarrsinte Hs e Abptbe eeumeth Pathdo dhsaiider of the

 compongrks makReiseRRidaveriaulian.Campanets UL onpiaiataoonaas oo
system

components may be considered "auxiliary process flow." [0047 ile the 1 206 depicts certain
pipes, tAHKBASHMPE NARSTECANP BtHidr RiBfBS kI tRersyRrR AR G206 hrilly hrtrlidaiviopy itiinbers of
the varioys sipRjiesPUMPS, mixers, tanks, etc. Also, various fluid control devices, such as valves,
pipes, etc. may be provided to facilitate the flow of fluid through the system 206 as desired. More

examples of various fluid systems and manifolds are provided herein. 48]Referring to Figures 2.1
o 2 2 Bt OO AR DD RO BBy L BT PO
scenarigsoHigREeS 2ndvbel Za2dd-th Ak ingltiden i ba e 2515 etudifg:y @lossiBacespélawely.
combinations. The table 251 provides examples of vari scenarios which may be performed by at
pets M TR e s s i e A e e N
examplglpidicassified ihatataychanigedtokensdoRdviivolRés Faatlranatingp tbdhievaredaing tank 245
or batch, mixer tank(s) 252. s shown i le , scenari 1-35, B 1-3 and C1-7 are
oroviced G RE SR ot A BB s 2e A G PIRTa o A Sty SR Bompere where
there may be additional pumps and with complete backup or redundancy, B) scenarios with no
additionaluhplsidrdaycstsadhupassad duomd greepyand DYdthesGeanapas:sAldngdie2epdbfiFable 251,

Pipes St NI ERLERANLDLRGE QUL L aIe AroMdadindicaing lovdohigyaius
scenarios. Below Is a summary of‘the various scenarios, which are neither exhaustive or limiting:
A.Scendiigs i 1th&3B1Renpeenpersidthere theee Mapise RdlditlendeparpEitosdgplyncludes a

high pressure pump 254. Fluid may be passed from valve B5 to the high pressure pump 254

via pipe D3. Fluid may also be delivered back to the averaging tank 245 or batch mixer 252,

if desired, via pipe D4.

[0046] The pumps 250.1, 250.2 and related equipment, such as pipes (or pipes) S1-S7, M1-
M4, B1-B5, D1-D4, may be considered "local" components. Fluid flow relating to these local
components may be referred to as "local process flow." The remainder of the components
may be considered "auxiliary components.” Fluid flow relating to these auxiliary components

may be considered "auxiliary process flow."

[o047] While the system 206 depicts certain pipes, tanks, pumps, mixers and other
components, the system 206 may include various numbers of the various supplies, pumps,
mixers, tanks, etc. Also, various fluid control devices, such as valves, pipes, etc. may be
provided to facilitate the flow of fluid through the system 206 as desired. More examples of

various fluid systems and manifolds are provided herein.



mixing water to the mixer(s), the role of the manifold is to facilitate and control the fluid/slurry mixing
logic, with complete backup or redundancy. Scenarios 1-8 are depicted as examples for pumpers with
a single mixer and mixing tank i.e., mixer 246.1 and mixing tank 248.1; whereas, scenarios 9-35 are
depicted as examples for pumpers with dual mixers 246.1, 246.2 and mixing tanks i.e., an additional
mixer 24602 & Ricfoixing tartk 248 2. hndd 2aminofladergging {ank 2401 Rudlunikingrganizisg be
achieved il tyo fptally, independent miing manitolds, In s pace-hg mpngilogicand.y.
redundandaies for each SQ//s em may remain the same as sceriarios Al-8. Such dual mixing can also be
extendelb to mslmiing waxing systerns fswesstebinkherfolldhen (pekadiilersoeiitosxanaylée of

implemented in accordance with at Jeast ane embodiment of the present disclosurg:.1.Pump 250.1
iy be L e o BT b B g T et 206 TR PR cesied
density/brobety iscaghidyvedvand fhefluidés|scopdlow S toishe averaglingtacds 2 iopp thrmpn250H2 may be
used to transter quid/ig ry from the averaging tank 245 to the hi tp(b ressur. mnﬁl(,fs 54, 2. If pump
2201 RO BN JE B b e T A s I S5 ang
Mixer 22621. After the desired density/property is achieved, pump 250.2 may also be used to
concurrently transfer fluid/slurry from mixing tank 248.1 to the High pressure pump(s) 254, while

maintaipig, i SUSHIRION, dulipuay 2902 dowss P 250 & vk sRdp IR aate

fluid/slurry between mixing tank 248.1 and mixer 246.1. After the desired density/property is achieved,
pump 2509 cheie disblead Usddesccusparientsferdnsie sfenarsps ot fromnenxing senteszgguexdehe high

pressure pump(s) 254, whilemaintainig. re:cireylation: AaSamerrosgss; aiesives armaanario (1)

but fluid/slurry is delivered from the averaging tank 245 to the batch mixer tank(s) 252. Pumps from the

batch minErraEREN232ekuy therdsamaefuind (orptectrsdiatosreShme harm)2bble 28hme
pfoceSﬁ)@g%h\@ agrgoenansy (Bk balﬂdﬂfﬂ'@-/ﬂwm&?@&vg ST AN dRAK A B AP enatch

mixer tank(s) 252. Pumps from the batch mixer tank(s) 252 may then deliver fluid/slurry to the high
pressursdsiapesyEsips. Below is a summary of the various scenarios, which are neither exhaustive

or limiting:

A. Scenarios A1-A35: For pumpers where there may be additional pump(s) to supply
mixing water to the mixer(s), the role of the manifold is to facilitate and control the
fluid/slurry mixing logic, with complete backup or redundancy. Scenarios 1-8 are
depicted as examples for pumpers with a single mixer and mixing tank i.e., mixer
246.1 and mixing tank 248.1; whereas, scenarios 9-35 are depicted as examples for
pumpers with dual mixers 246.1, 246.2 and mixing tanks i.e., an additional mixer
246.2 and mixing tank 248.2, and a common averaging tank 245. Dual mixing can
also be achieved with two totally independent mixing manifolds. In this case, the
mixing logic and redundancies for each system may remain the same as scenarios Al-
8. Such dual mixing can also be extended to as many mixing systems as needed. The
following example scenarios may be implemented in accordance with at least one

embodiment of the present disclosure:

1. Pump 250.1 may be used to re-circulate fluid/slurry between mixing tank
248.1 and mixer 246.1. After the desired density/property is achieved and the
fluid/slurry flows to the averaging tank 245, pump 250.2 may be used to
transfer fluid/slurry from the averaging tank 245 to the high pressure pump(s}
254.

10



6. Same process objectives as scenario (3) but fluid/slurry is delivered from mixing tank 248.1 to the
batch mixer tank(s) 252. Pumps from the batch mixer tank(s) 252 may then deliver fluid/slurry to the
high pressure pump(s) 254. 7. Same process objectives as scenario (1) but fluid/slurry is delivered
from the averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer tank(s) 252 pumps
are not availabte. Purbpr2bth 2 fifaly bedused tatrprisielanixe dd esik tovaiumnen bitél didishsiuy o the

batch mixer tank(s) 252, subseguently pump .2 may.alsq.be u to transfer fluid/slurry from the
batch mixer tank(s) 2 Ef o the r%‘é Hﬁfyegsaélr}e éér%‘é(s)aﬁﬁ.¥1§§msgf)6r'56e§§]éb%jeéﬁeeségssl%genario (1),
but fluid/slurry is delivéedtirprotbeyaisesaieg:tank: 246 260t Renratch smikentank (s) @b2pansthwhen batch

mixer tank(s) 252 pumps are ho ailal%ge. Pump 250. \/ t&e _ s%ﬁié.t concurrently tr r
sl rom e aUSgihd Dok 5 18 T Cole e o e e A Rl cer
tank(s) 252 to the highilessuiregpungpis)kasdladiokor the dual mixers option, there may be two
additional external pumps used to re-circulate fluid/slurry between mixer 246.1 and mixing tank 248.1,

and mixer 246 and E‘@%lﬂﬂﬁ%‘ﬁé”ﬁ@-&f&ﬁ?ﬁﬁ elysfisa, R0t RUERE0.4: 2R RUMRiARDS can be

available. When the desire density/property for both mixing tanks is reached and fluid/slurry flows to
the averaging tank 24B:tpafip 2561850r Fap 2492 ndagd banisad tévdnstéritaid/Siarndesaieithe

averaging tank 245 tosihe; igh RressWe BHMR(E) wad, HoSame,PIRGSES ADIACtly e ARSERMANO (9),

except that if pump 250.2 iS down, pump 250.1 may be used to transfer fluid/slurry from the averaging

tank 245 to the high pressigelpitibeEy Jeam mixgupiansrdtedsto bedtivbPasseenamer(9) 284cept that if

pump 250.1 is down, pymp.2a0: 2 Nay-Peisadignransfer fluid/slurry from the averaging tank 245 to
the high pressure pump(s) 254.

4. Same process objectives as scenario (1), but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch
mixer tank(s) 252 may then deliver fluid/slurry to the high pressure pump(s)
254,

5. Same process objectives as scenario (2) but fluid/slurry is delivered from
mixing tank 248.1 to the batch mixer tank(s) 252. Pumps from the batch mixer
tank(s) 252 may then deliver fluid/shurry to the high pressure pump(s) 254.

6. Same process objectives as scenario (3) but fluid/slurry 1s delivered from
mixing tank 248.1 to the batch mixer tank(s) 252. Pumps from the batch mixer
tank(s) 252 may then deliver fluid/slurry to the high pressure pump(s) 254.

7. Same process objectives as scenario (1) but fluid/slurry 1s delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.2 may be used to transfer a
fixed desired volume of fluid/slurry to the batch mixer tank(s) 252,
subsequently pump 250.2 may also be used to transfer fluid/slurry from the
batch mixer tank(s) 252 to the high pressure pump(s) 254.

8. Same process objectives as scenario (1), but fluid/slurry 1s delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer

tank(s) 252 pumps are not available. Pump 250.2 may be used to concurrently

11



12. Same process objectives as scenario (9), except when higher fluid/slurry delivery rates are
desired, pump 250.1 and pump 250.2 may both be used to transfer fluid/slurry from the averaging tank
245 to the high pressure pump(s) 254. 13. Same process objectives as scenario (9), if mixer
246.1-mixing tank 248.1 external re-circulation pump is down, pump 250.1 can take over the role of
that pump (while mixéragsi@2flmigislgtankdre tiernatrazisigctaakiot pumprcarsiil operate) kidlhen the

245, pu 550.5 ey L AL 3 L ar T A I S et TN A 1 e W pressure

pump(s) 254. 14. Same process objectives as scenario (9), if mixer 246.2-mixing tank 248.2 external

re-circulation gump iF@bs, Hlahpse PR dRersveRthe fle afdHE S wMiBYRIREESd6. 1-mixing
tank 248.1 external resCirculatinn PR/ AR5 WARERIR:Yhe e desirechdansitysrropeshy for both

mixing tanks is reached and fluid/slurry flows to the averaging tank 245, pump 250.1 may be used to

transfer fluid/slurry fropirgie240er agmatame Jasd4Re ArgRstasdtird e PP 15 4betde dual
mixers opion, i & corsgngn sysaIREenk 24 IS MRIAIRDIESG AR {0 SRS SORSUBIRK) or both

external re-circulation pumps are down, pump 250.1 and pump 250.2 may be used to re-circulate
fluid/slurry between rieng4sksais dsanbadopsritmdslamydlomitetbasvorasia sivahg tanrump

respectively. When tf@s@.qsgﬁﬁlg@m%wr@ﬁ?r%fegéaom Mixing ameIakeaebediRumB ARyl and
pump 250.2 can transfer fluid/slurry from mixing tank 248.1 and mixing tank 248.2 respectively, to the
high pressure pump($§252+31 6 B8 el PstBEEBIBISES s scenario (9) but fluid/slurry is delivered

from the averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch mixer tank(s) 252
can then delivanfluid/shsey peoteeshibleqaiessurespetmpis)B54x doht Same piesp S ohjdetimsnas

scenario (10) but fluid/slurry is delivered from the averaging fank 245 to the batch mixer, tank(s) 252.
B s from the batc RS R 255 1T B AN 0h 08 (06 ARGFREIRESGPe fomnee) 254
to the high pressure pump(s) 254.

11. Same process objectives as scenario (9), except that if pump 250.1 is down,
pump 250.2 may be used to transfer fluid/slurry from the averaging tank 245
‘to the high pressure pump(s) 254.

12. Same process objectives as scenario (9), except when higher fluid/slurry
delivery rates are desired, pump 250.1 and pump 250.2 may both be used to
transfer fluid/slurry from the averaging tank 245 to the high pressure pump(s)
254

13. Same process objectives as scenario (9), if mixer 246.1.—mixing tank 248.1
external re-circulation pump is down, pump 250.1 can take over the role of
that pump (while mixer 246.2-mixing tank 2 external re-circulation pump can
still operate). When the desired density/property for both mixing tanks is
reached and fiuid/slurry flows to the averaging tank 245, pump 250.2 may be
used to transfer fluid/slurry from the averaging tank 245 to the high pressure
pump(s) 254,

14. Same process objectives as scenario (9), if mixer 246.2-mixing tank 248.2
external re-circulation pump is down, pump 250.2 can take over the role of
that pump (while mixer 246.1-mixing tank 248.1 external re-circulation pump

can still operate). When the desired density/property for both mixing tanks is

12



18. Same process objectives as scenario (11) but fluid/slurry is delivered from the averaging tank 245
to the batch mixer tank(s) 252. Pumps from the batch mixer tank(s) 252 can then deliver fluid/slurry to
the high pressure pump(s) 254. 19. Same process objectives as scenario (12) but fluid/slurry is
delivered from the averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch mixer
tank(s) 252 can then delired Aot ks toryhog optiessueeapinppisk 294, 20mBaiHie prozess
objectives as scenarig (1 %but fluid/slurryis delive egl rom %ﬁ veragi 9,10 the batch mixer
tank(s) 252. Pumps fPoS%hd:: Oet]baéltsclz%r rﬁﬁéﬁ%nﬁ(éfg% ‘:I:a%{et!é1 m%et |\I/%rﬁ?llt%ﬁgl§§§ It%ﬁtﬁéeisllé% pressure
pump(s) 254. 21. Samengrogesstobjectives as scenario (14) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch mixer tank(s) 252 can then

deliver fluid/slurgy to tﬁ@r*ﬁ&*‘d&%@%ﬁ%@@%ﬁ%&ﬁ)i?Q%o%%ng‘@@@eﬂizi%ﬁgi%ﬁpjﬁﬁiY§ﬁcﬂsa§ﬁﬁmgo (15) but

fluid/slurry is delivered from mixing tank 1 and mixing tank 2 to the batch mixer tank(s) 252.

‘Pumps from the batckeriixEredn Ko Sonstr e B B LGy Geryitslat M gRIBRSEaréoBimp(s) 254.
23. Same process objeclivesas S6aNAKeL (SR atflridhluiisArliverath itomina ayeragingtank 245 to

the batch mixer tank(s) 252, and when batch mixer tank(s) 252 pumps are not available. Pump 250.1
may be used to transfeigtidAtdryifomitHezatavagift tarfld 48 thdtbetchithivariiikaek 252, Pump

250-2(”;33’53“3” be useghRdrnsien/ildid/gluraelinm B aichapbrer Rk Riigdbaigh pressure
ump(s :
pHmp reached, pump 250.1 and pump 250.2 can transfer fluid/slurry from mixing

tank 248.1 and mixing tank 248.2 respectively, to the high pressure pump(s)
254,

16. Same process objectives as scenario (9) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch
mixer tank({s) 252 can then deliver fluid/slurry to the high pressure pump(s)
254.

17. Same process objectives as scenario (10) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch
mixer tank(s} 252 can then deliver fluid/slurry to the high pressure pump(s)
254,

18. Same process objectives as scenario {11) but fluid/siurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch
mixer tank(s) 252 can then deliver fluid/slurry to the high pressure pump(s)
254,

19. Same process objectives as scenario (12) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch
mixer tank(s) 252 can then deliver fluid/slurry to the high pressure pump(s)
254,

20. Same process objectives as scenario (13) but fluid/slurry is delivered from the

averaging tank 245 to the batch mixer tank(s) 252. Pumps from the batch

13



24. Same process objectives as scenario (9) but fluid/slurry is delivered from the averaging tank 245 to
the batch mixer tank(s) 252, and when batch mixer tank(s) 252 pumps are not available. Pump 250.1
or pump 250.2 may be used to transfer a fixed desired volume of fluid/slurry to the batch mixer tank(s)
252, subsequently pump 250.1 or pump 250.2 may also be used to transfer fluid/slurry from the batch
mixer tank(s) 252 to théxkiglankiessiie gunipés) R4 P lu8hntanrocdds bijbativesias mosnamio (9) but
fluid/slurry is delivered from the averaging tank 245 to the batch mixer tank(s) 252, and when batch
mixer tank(s) 252 pumps are not available. Pump 250.1 or pump 250.2 may be used to concurrently
transfer fluid/slurry from the averaging tank 245 to the batch mixer tank(s) 252, and from the batch

mixer tank(s) 252 to theHigHsess SIEHivatHES peari 6l 43 dvellve cduy v i deliveecd rose Hirio (10)
but fluid/slurry is delivgred.fromihe averaging waki24n.lor theRaiCh MixpriaRKER SR angwhen batch

mixer tank(s) 252 pumps are not available. Pump 250.1 may be used to transfer a fixed desired
volume of fluid/slurry 1 tBaleh mhideraBrikes) SR fByd fliemtlyip s P IBoPTasEIeaseBE Lised to
transfer fluid/slurry fregythe batch mixer tank(s) 252 to the high pressure pump(s) 254. 27. Same
process objectives as scenario (10) but fluid/slurry is delivered from the averaging tank 245 to the
batch mixer tank(s) 252, and wh

en batch mixer tank(s) 252 pumps are not available. Pump 250.1 may
be used to cor?c%rrenﬁm&ﬁg?@ﬁfuf&mavmr%%%éaﬁé%aﬁ?ﬂ%‘mrfé Gaﬁgéﬁrﬁ#ng’?énk(s) 252,
and from the( ba)t%h mmﬂ' d/ﬂ%ndéiﬂa 252|. IOdﬁlg Pigﬁn%reaaur%w&):(a%taﬁnfﬂiﬁea%m@)essmbji(cti)ves
as scenario (11) but fluid/slurry is delivered from the, averaging tank 245 to the batch mixer, tank(s
252, and when batch ke %ﬂﬂé}q?@? %’éeﬁfé"%%’ggaég%aﬁ%.tgﬂhﬂf%%.geﬂfﬁﬁf%yugbglf’o transfer
a fixed desired volumig @f friesta gt Batch mixer tank(s) 252, subsequently pump 250.2 may
also be used to transfer fluid/slurry from the batch mixer tank(s) 252 to the high pressure pump(s) 254.

29. Same procegss objectives as scenarjo (11) but fluid/sjurry jsdelivered from.the averaging tank 245
to the batch m%;r tan#f%egﬁ?%sﬁd)e\?dﬁ%ﬁvé% c S‘ﬁ?&%r}%a?ﬁﬂ%{z%d?%%%p gréig r%lo‘ielé{i\%ﬁrgblﬂeﬂ%ump
250.2 may be used taoongurgenii tPdnsfertiaidairmniromttng(ayerdyingdamka4batoltheibatch mixer
tank(s) 252, and from t a mixertankg%) 521 Igie igh pr e pump(s) 254. 30. Same
process objectives g;tas%%sﬁa%}(fﬂnﬁt fui gﬁJ%Yf}{?%% %Iir\klbglrff'-:1 %én%tﬁlg%%agslﬁg%ntﬁaﬁ to the
batch mixer tank(s) 282jdsidivwhennbdbehavenagitaniis)2252 @ thm petabenmatatmaikible SPurep250.1 and

pump 250.2 may be to transfer,a fixed desired.vo f fluid/slurpy t batch mixer.tank(s)
252, subsequently p&%%' 501 gﬁr%c? pbl?r#pegf%gll grﬁg%rak&p(gé?ﬁg%ﬁé#r%es%rﬁufg}gﬁr%%%% the
batch mixer tank(s) 2822 ¢otHe high pressureponip(8)254.

24.  Same process objectives as scenario (9) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.1 or pump 250.2 may be used
to transfer a fixed desired volume of fluid/slurry to the batch mixer tank(s)
252, subsequently pump 250.1 or pump 250.2 may also be used to transfer
.ﬂuid/slurry from the batch mixer tank(s) 252 to the high pressure pump(s)
254.

25. Same process objectives as scenario (9) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.1 or pump 250.2 may be used
to concurrently transfer fluid/shurry from the averaging tank 245 to the batch
mixer tank(s) 252, and from the batch mixer tank(s) 252 to the high pressure
pump(s) 254,
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31. Same process objectives as scenario (12) but fluid/slurry is delivered from the averaging tank 245
to the batch mixer tank(s) 252, and when batch mixer tank(s) 252 pumps are not available. Pump
250.1 and pump 250.2 may be used to concurrently transfer fluid/slurry from the averaging tank 245 to
the batch mixer tank(s) 252, and from the batch mixer tank(s) 252 to the high pressure pump(s) 254.
32. Same proc#ss obfectivesassscnentio¢d 83 beanfivicl (S0 iyvisitetidrey firodeltheral f@ayithg tank 245
to the batch mixer tank(s) 252, an batch mixer tank(, ps are pnot available, Pump
2502 may be vsed o IR O ot e i e T AT L B MR A R 2
subsequently pump 286kPsiniy2apsonpe asendiodvaraier. fluolslA64. from;the batchtmixarstank(s) 252 to
the high pressure pu ) 254. 33. e.pr jectiv scenakio (1.3) but flujd/shury is
delivered from the avlgrgégin%ggfs'érr? I?Zf%%%&e%a%iﬁ%ﬁﬁj ta%i(ag' %5%?%%d '(]vlv]ﬁ)glh %ﬁg@m%}{éﬁr’ tank(s)
252 pumps are not avahsdsiecilymm@5022(nambg eisedtouseddortentiyardhstisifiaid/Blommyfeom the

averaging tank 245 tcié%?ba&c ) {Qﬁ)f(%)tﬂ% %g%&nﬁr&%&? eth%:[’rtl)aEi gndixer tank(s) 252 to the high

pressure pump(s) 25 ame process objectiv S scendrio ut fluid/slurry is delivered from
the averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer tank(s) 252 pumps are

not available. Biimp B5m¢ miageheieditstramigeraiokdo) dasifbad/ehmye ot eliversiifrgmotise batch

mixer tank(s) 252, subsequety;RKMmRs2R0 thaneiAISAiRE: Used 19 Bansiaifivigdslyeiromxthe batch
mixer tank(s) 252 to the hi hzlgressure pump(s) 254. 35. Same process objectives as scenario (14) but

fluid/slurry is deliveretiikdm TRe AvEYaGHiE RQhRVIHSYS. tREMRRN histsy tha RESIZS ZoBRUFAEN batch

mixer tank(s) 252 pumpssaie MAHAYRIFIRR URP.2eQ drdpaylreused tereongLira Rty tiansfer
fluid/slurry from the averaging tank 245 to the batch mixer tank(s) 252, and from the batch mixer

tank(s) 252 to the high gressfepihsdraich smixer Sudnalios B tRshisbhserte RUWRE2 A fere may be

no additional pump to supply
28. Same process objectives as scenario (11) but fluid/slurry is delivered from the

averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.2 may be used to transfer a
fixed desired volume of fluid/shurry to the batch mixer tank(s) 252,
subsequently pump 250.2 may also be used to transfer ﬂuid/slurry from the
batch mixer tank(s) 252 to the high pressure pump(s) 254,

29, Same process objectives as scenario (11) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.2 may be used to concurrently
transfer fluid/slurry from the averaging tank 245 to the batch mixer tank(s)
252, and from the batch mixer tank(s) 252 to the high pressure pump(s) 254.

30. Same process objectives as scenario (12} but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.1 and pump 250.2 may be used
to transfer a fixed desired volume of fluid/slurry to the batch mixer tank(s)
252, subsequently pump 250.1 and pump 250.2 may also be used to transfer
fluid/slurry from the batch mixer tank(s) 252 to the high pressure pump(s)
254.

31. Same process objectives as scenario (12} but fluid/shurry is delivered from the

averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
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mixing water, and/or where there is no backup or redundancy. The following possible scenarios may
be implemented in accordance with at least one embodiment of the present disclosure: 1. Unlike
pumper variation A, pump 250.2 may be used to supply mixing water to mixer 246.246.1 and mixing
tank 248.1. Pump 250.1 may be used to recirculate fluid/slurry between mixing tank 248.1 and mixer
246.1. After the desiredhklgin2ig/propertydsaiciiailebleplmpZ50.1 maypatep PEOUBediydbeanadirrently

ransfer flicisury rom ipg fapk 249,19 e g icssite pumB(z) 224, whle EiNang
re-circulation. 2. Same process objectives as scenar 5?1 ut fluid/skarry 1s°de ivered from mixing
tank 248.1 to the batchireixemiadpk (522524 Pummpd éroatcthe batctarkixe 2 tenid 312 h2ebardiwercdeliver
fluid/slurry to the high pres rfsﬁ)ump(s) 254. 3. Same process objectives as scenario (B)(1) but
fluid/slurry is deliveregle}lrnogf'ﬁS ixing tank 248.1 to the batch mixer tank(s) 252 and when batch mixer

tank(s) 252 pumps are not available. Pump 250.1 may be used to transfer a fixed desired volume of

fluid/slurry to tﬁ@-batcﬁﬂmkémk@)j oG > @L@S@?Qéﬁﬂ;ﬁ@& pt 2B0dstway ﬁiSl@lb‘@{Pﬁe@Qﬁ fiEnsfer
 fluid/slurry from the b%@g%e'iﬂ@%@ 28410 %Jﬂ'%ﬁ?&?%ﬁhﬁ(&?%’z@(ﬁﬁgﬁf}h&-%ﬁﬁ!ﬁafﬁ%eplj:

Other possible scenarios related to general fluid/slurry delivery may bé implemented in accordance

with at least one embisgifreri G fenpregantelistiadehte. Lomneld bigmersobhivessrindsaaserésired,

pumps 250.1, 2(5())-225'?%&3%933%31tole%B%éerquiﬂﬁiH@MeE{Yaﬁycﬁ%ﬂc%ﬁ&&?p%ﬁﬁﬁ)toﬁf high
pressure pump(s .
subsequently pump 250.2 may also be used to transfer fluid/shurry from the

batch mixer tank(s) 252 to the high pressure pump(s) 254.

33. Same process objectives as scenario (13) but fluid/shurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.2 may be used to concurrently
transfer fluid/slurry from the averaging tank 245 to the batch mixer tank(s)
252, and from the batch mixer tank(s) 252 to the high pressure pump(s) 254.

34. Same process objectives as scenario (14) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.1 may be used to transfer a
fixed desired volume of fluid/slurry to the batch mixer tank(s) 252,
subsequently pump 250.1 may also be used to transfer fluid/slurry from the
batch mixer tank(s) 252 to the high pressure pump(s) 254.

35. Same process objectives as scenario (14) but fluid/slurry is delivered from the
averaging tank 245 to the batch mixer tank(s) 252, and when batch mixer
tank(s) 252 pumps are not available. Pump 250.1 may be used to concurrently
transfer fluid/slurry from the averaging tank 245 to the batch mixer tank(s)
252, and from the batch mixer tank(s) 252 to the high pressure pump(s) 254.

B. Scenarios B1-B3: For pumpers where there may be no additional pump to supply
mixing water, and/or where there is no backup or redundancy. The following possible
scenarios may be implemented in accordance with at least one embodiment of the

present disclosure:
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2. If pump 250.2 is down, pump 250.1 may be used to transfer fluids from the water/chemical supply
244 to the high pressure pump(s) 254. 3. If pump 250.1 is down, pump 250.2 may be used to transfer
fluids from the water/chemical supply 244 to the high pressure pump(s) 254. 4. When higher delivery
rates are desired, pump 250.1 and pump 250.2 may be used to transfer fluids from the water/chemical
supply 244 to the higﬁinré@smelpmmp(@)ti%MSpﬁaméSprbcasg brl:)m’tvEssamﬂ@femariogh)zmm fluid from

the water/chemical supply: 2 g eIH/eredt b;% ert 252 ar any; other
destination). 6. Samggplrjlgce%izo edrcguvesnasng(}:((g1 rlo fluftl:ln:rlP ma e{ﬁfcheerﬁlgal supply 244

may be delivered to tieerdvdach ﬁwﬂéﬂwnk@\%@l(miamg otindr Zj%mmﬂom)xﬁr Samke prfeeslcobjectives
as scenario (3) but flu gsﬁ M Hgg W Irfg ﬁg]l gure §1¥d244 %gﬁ %ﬁ)f ellvg?rg%}ts% tr%e batc |xer

tank(s) 252 (or any ot estlnatl IS a sim gram o auﬁwd system 206
which depicts a mlxmgommlmﬂmﬂ}rﬁmmd 336 /abian interfadaibetiesle34Rd roixkbe B@la_:mdstugh pressure

pump(s) 354 that are ysed 19 SielNerHag Mk igde 1o lawglisite.

2. Same process objectives as scenario (B)}(1) but flmd/slurry is delivered from
mixing tank 248.1 to the batch mixer tank(s) 252. Pumps from the batch mixer
tank(s) 252 can then deliver fluid/slurry to the high pressure pump(s) 254.

3. Same process objectives as scenario (B)(1) but fluid/slurry is delivered from
mixing tank 248.1 to the batch mixer tank(s) 252 and when batch mixer
tank(s) 252 pumps are not available. Pump 250.1 may be used to transfer a
fixed desired volume of fluid/slurry to the batch mixer tank({s) 252,
subsequently pump 250.1 may also be used to transfer fluid/slurry from the
batch mixer tank(s) 252 to the high pressure pump(s) 254.-

C. Scenarios C1-7: Other possible scenarios related to general fluid/slurry delivery may

be implemented in accordance with at least one embodiment of the present disclosure:

1. When higher delivery rates are desired, pumps 250.1, 250.2 may be used to transfer
fluids from the water/chemical supply 244 to the high pressure pump{s) 254.

2. If pump 250.2 is down, pump 250.1 may be used to transfer fluids from the
water/chemical supply 244 to the high pressure pump(s) 254.

3. If pump 250.1 is down, pump 250.2 may be used to transfer fluids from the
water/chemical supply 244 to the high pressure pump(s) 254.

4, When higher delivery rates are desired, pump 250.1 and pump 250.2 may be
used to transfer fluids from the water/chemical supply 244 to the high pressure
pump(s) 254.

5. Same process objectives as scenario (1) but fluid from the water/chemical
supply 244 may be delivered to the batch mixer tank(s) 252 (or any other

destination),
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[0051] The mixer 330 includes mixers 246, mixing tanks 248, averaging tanks 245, mixing fluid supply
242 and batch mixer tank 252. The mixer 330 passes fluid to the mixing modular manifold 336. Fluid is
recirculated to the mixer via mixing recirculation lines 337 as indicated by the arrows. The fluid may
then be passed from the mixing modular manifold 336 to the high pressure pump 354, and on to the
wellhead at thé wellbSran¢0pEREAIthigacivtiseas xsuerpla sddhdriv SThal dibeethdesetisatiémicigures 1-3
are with reference to ific,ypple tati t IS i t limited r to such
implementations and/%%? g‘i l%ﬁr%%ﬁ@%%@eggﬁp g?%?ﬁl‘%%ﬂ?%%@%(%& \?/higr%)i?%r%é%ﬁ%ygg both
pumps 250.1, 250.2 alestieptaead by external pumps to perform substantially similar functions.
Moreover, equivalent functional scenarios may be encompassed within the scope of the present
disclosure, sueh as the,mulliRleysages ol nozzlcrints. @) the: use fmils rafber hanihatghmixer
tank(s) 252. Furthermore, subsets of scenarios described above may exist, for example, in scenario
(26), a single pump n$spHE afiftz8@XoPe Aedrerradidonm REharRenaktankts) &2y ththgigh
pressure pump(s) 254ciRaggitipn, combinations of scenarios or combinations of subsets of scenarios
are encompassed in all such modifications, variations and enhancements of at least one embodiment
of the present disclosure. Varioys.combinations of the fluid systems (e.g., 106, 206 and/or, 306) may
be comIRaP S BEE rbe B SRS UEETe R Arat @[@b%%l?@éﬁeﬂ%fhéwwwg%@m and
4.2, an exampiensiesion af3s mogilatcitis Surneanixiagned 3lzo mariigld 436 iscdepigied p54
accordance with at lea tone§Pr?nbodi nt of thﬁ present disclosure. The modular manifold may
include HBHALLHE FUNRE HiSPESRTIOHENS tRESTRAS Be used for well construction services. The
modular manifold 436 as shown in Figure 4.1 includes pumps 250.1, 250.2, pipes 254.1-254.13,
valves Vteg2PThadmixter$é0tinnki 25701257 245, Thieipip &5:R5 248 254t imaehiey @ £Hnedtign points
1-13 (e.g.,.nozzles,Qninl r-other devi respectively, to manipulage flow into and out of the
modulat BB A S B B TR e R RS o
connectiomttitieddmdihdér iof thafiulatsy ste rthfomfivic commimicationitbeldivith {88533 Atasonnection
point 1, pipe 1 fluidly couples averaging.tank 245 to.intersgction 257.1 via valve V. nnection
paint 2, R R A B S B R S ecion
point 3, foipe: Righ Pfhsivine conpie’s dispthor noctht tanklmad ukifhery viltechemical supply 244 to
intersection 257.1 via valve V14. At connection point 4, pipe 254.4 fluidly couples auxiliary mixer 246.1
to Intersegion gﬁ_zo%gf/mg%ﬁ{ R LLEBIRSENAN BT ReRIRA ot Sufludls counlsn ueraaiog tank
245 and batch mixer tank(s) 252 to intersection 257.7 via valve V7 if desired. At connection point 6,
pipe 25206 MeiiNccHuples stiationsofthfgPisreas HSPOFA S 289 téoirkerdisetienh DB707 Jia $ithe V8.
[0055] AL £A0AESHRR R0 IRS ABh M aPtioRa uidIcuples RalChRNIXeh AN KB 28R r

intersection 257.4 via valve VI6. At connection point 8, pipe 254.8 optionally fluidly couples batch

mixer tabls PeBESAGhigh pred stife BRIASHES P2 5 (e atepuBttfo P 2557 IS rasphRientatly Aedaection
point 9, RipgidRd-ARRtianal K JlHidikrorpigHAsdiienal fixing tRNk:248 daiesBdiRlniness.Ad6 to

intersection 257.9 via valve V18. At connection point 10, pipe 254.10 fluidly couples auxiliary mixer
246.1 forighriersid datdesBrorsaduriohs kiRt yRce rone 2 ropainis ATk 818 e setich 257.8

via valve, ¥l 8afdh %B{@Qﬂﬁﬂﬂ%ﬂi‘?um&%@éﬁ%EEBQ'%P%&J&@&%M&@%@%@%5&3&,
intersection 257.9. At connection point 12, pipe 254.12 fluidly couples batch mixer tank(s) 252 to

intersect3rf3ampeAl SARENISAPointige hp@ Ry PauHlized tp Eaakaiusstemtbsdttbn 257.10
via valve, 21 (100D FuraRIRa o isrfighy ﬁ@ﬁglt@)ﬂzt%m&@ ERREHOR. S8AEINRAIE 3n At 9

intersection 257.8 via valve V4. Pump 250.1 is fluidly connected to intersection 257.2 via valve V10,

and to iFEPSRAUHTE ST SVREGNSPRIIVRE OHaITFE JipEsS R rsediBrtions Yarhgws7 2.

Valve Vgpfluidhnsoupiratintessestiapahd anthéaindny alve M8 fiuisiyneodplas dptersesctions 257.8
and 257.9. Valve V6 fluidly couples intersections 257.6 and 257.5. Valve V20 fluidly couples
intersectiRBinaHoaspthE Ayd systems (e.g., 106, 206 and/or 306) may be combined as desired to

achieve desired configurations.

[oo53] Referring now to Figures 4.1 and 4.2, an example design of a modular fluid/shurry
mixing modular manifold 436 is depicted in accordance with at least one embodiment of the
“present disclosure. The modular manifold may include flow control systems and components

that may be used for well construction services. The modular manifold 436 as shown in
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[0057] The modular manifold 436 may also be provided with other fluid control or other devices, such
as knock-off caps for cleaning and inspection at strategic points as will be described further herein.
Valves V16 and V17 may be optional depending on whether batch mixer tank(s) 252 are used. Valve
V18 may be optional depending on whether dual mixers 246.1, 246.2 are used. Valve V19 may be
optionaFiapendihg ionlwivsthesrdpal Aiikdrs 23621, 246:2 Adddrihikidg wateessupphy 222 ard used.

[0058] In an exam ye- V7 b ] ] ' S -girculation flow to
the ave}%gelrrﬁactg)ﬁ P?ig/ 2% ggtéﬂ%ﬁi%ﬁtér?k?é)%ggsggr%o %g %%Qéteﬁr‘gg%%{r%% iﬁé{ﬁc?eﬁjs% fon
pressurecattte hightlste ssurghsume(Bx2b4cfimctuelditionsnehgrg athéronetof puimpg 2601k, 250.2 is
down, valv ] t )@Q' Lm t ixar. tank(s) 252
does no@%glﬁ%%%%eﬁfézggﬁ %ﬂ%ﬁﬁﬁ%ﬁ@egﬁiﬁion ratg%g;hgcg(l%?qeaégﬁtvrgél r&%%%fn %\%SSI%% V6 may
be adju$tabimteaiptirtizbaevireuldtiont thteflund prégsuie Whshciriydesiathrotimixvaitle pressurize high
pressure pump(s) 254 simultaneously. [0059] Referring to Figures 4.2 and 4.2.1-4.2.4, a table 437 is

provideﬁo%dﬁgﬁ?ﬂpgdagééémg ¥aiNe comRinationgad cCRREAianpaiNts lisiedas Rxamples o

correspond with at least one of the various scenarios discussed herein. An example Iogic table is

indicate®Pthbrémh Wisutle rith FerirEiREPWHidh PHE) D re fevdHr e 1ol o r* 83 fank st Al not
particulagly fRERilY SIeaH PPEEAINGRLAUENQR. E%ﬂ@&i&;ﬁ&ﬁm@!nﬂwsﬂﬁi@sfeﬂm@yinc(ﬁﬁJl%54371 one
(0]

may assume that the valves are closed by default. [0oo60]As shown in table 437, various scenarios are

provide 8iFBFAFSIENE A atIBHS o ViR IGEEo0 SypR h ettt R IIMEESSHAR o dervéedabifce of I, 2,
3 and se/farth ThameaBaTRHINGI YdBATkP3 MRldB Ak Sid hasIRieviRusly drstribestcloagibiReferring

now to Iz)i%gres 5.1 - 6.4, example modular fluid/slurry mixing modular manifolds are presented therein

in accortt e Withesrialt eMoRRIIRTEHES iRk Hredint dfecl SR, EABHSH BBRIBERY YRR ULAP mixing
manifold Rresemted.iay FAAW 845l 1o ufbifcHIR S srceDIfugR: RUMPaéer-SXam RIS AERADE(nlet 6 in

(15.24) and outlet 5 in (12.70)). Moreover, each modular fluid/slurry mixing manifold presented may be
designe® ©Fa ittty raishE I8 e Mgty Presy'HE RBeRIB t%dﬁﬁfféﬁ?%ﬁ’a%?o’ffiﬂﬂiithin a

specifie¢ paupding volume. [0062] The fluid/slurry mixing manifold constructed in accordance with the
present disclosure may be designed and manufactured in accordance to ASME B31.3, having flanges

osign R IO ERASHIEEC e YRS RICA 5 R AP ) A Th e such
that the tbajiglarsabtemtaaTK(g) YRa2vadre Délifistalledfremiettherisids ¢ipbe2ibhitaidothtiseliyidhancing
erXibilit}égggggt%lel&'og%s{xer tank(s) 252 and high pressure pump(s) 254 to intersection 257.5 via

valve V17. At connection point 9, pipe 254.9 optionally fluidly couples additional mixing

tank 248.2 for a dual mixers 446 to intersection 257.9 via valve V18. At connection point 10,

pipe 254.10 fluidly couples auxiliary mixer 246.1 for pumper variation B or additional

auxiliary mixer 246.2 for dual mixers to intersection 257.8 via valve V19. At connection

point 11, pipe 254.11 {fluidly couples batch mixer tank(s) 252 to intersection 257.9. At

connection point 12, pipe 254.12 fluidly couples batch mixer tank(s) 252 to intersection

257.2. At connection point 13, pipe 254.13 fluidly couples drain 456 to intersection 257.10

via valve V21.

[0056] Pump 250.2 is fluidly coupled to intersection 257.9 via valve V3, and to intersection
257.8 via valve V4. Pump 250.1 is fluidly connected to intersection 257.2 via valve V10, and
to intersection 257.3 via valve V11. Valve V15 fluidly couples intersections 257.10 and
257.2. Valve V2 fluidly couples intersections 257.1 and 257.9. Valve V5 fluidly couples
intersections 257.8 and 257.9. Valve V6 fluidly couples intersections 257.6 and 257.5. Valve
V20 fluidly couples intersections 257.3 and 257 4.
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[0063] Figures 5.1-5.4 depict front, perspective, rear and side views, respectively, of modular manifold
536 and Figures 6.1-6.4 depict front, perspective, rear and side views, respectively, of modular
manifold 636 in a physical configuration removable connectable to a fluid system, such as those
described herein. In the examples of modular fluid/slurry mixing manifolds, Figures 5.1-5.4 depict the
modulat eeagnifdl:586damhd centriidad Pumps 250. be2503drndtatidd vthicillyd andtfeigurestited -6.4

depict the modularmanifold 636.and centrif tgé humps;250.1. 250.2 installed horizontally i

d .
cp Mspection at ategic mis as wi
accordance with at least one emtgo&?ment o¥ L resent disclosure. The r%ﬁodjlﬁar manifo ds%36 and

636 aredwostetiodias baitany Folnponeé atahdivd Tremsportablesa dirpeddiaglprcovindotabledbetween a

ixer 330 [ foa flui ing fluid t b . h ¥
examplo e B B S % s
254.1- 284.1324aesc\tised 2¥ almteMEC tionsR5h oRBY (kD eadid horzidefiridieherable 246.1,

h ' [ 1 Fi . 562.2 depict opti f iving fluid/sl f
sc emaﬁlgg_lﬁyag&gg%%q{ Q%&yéﬁsﬁm%%sslgas]ed. epict options for receiving fluid/slurry from

i
batch mixer tan 2 %he mo urry mixing manifold is also shown to include knock-off
caps 560, which may be placed at strategic locations for cleaning and inspection. [006% In the vertical

configui@fs$ By GreeBle. 52V end Tmealbsr adiasirble BReomerrate HorinsaeassbieieHS B810r-564.3
and vertiegl pt%rtiﬁ@Sa@@ﬁréﬁ@@ﬁlk"‘%?%ﬁ%ﬁ@ﬁ“%{t@“t%ﬁg?”ﬁzf@ﬁhirﬂ?é RRshl0 28arkt

Horizontal portion 564.2 extends from knockoff cap 560.1 to knockoff cap 560.2. Horizontal portion
564.3 eXERHSFBhTES VEISWeHcEIOBIED RISSBIT SHBREY Bedvdar rorbibans pomesilses.1,

564.2. \6%%@'@9{99@3@@,62%05?@%@Mﬁn@p@tm@m%pgéisajﬁ%1eft9%§9&t%ﬁqﬁ%éﬁ4-2,
564.3. Centrifugal pumps 250.1, 250.2 are positioned about the vertical portions 566.2, 566.3. [0066]

In the h&vRRINtEMEdRMGGBIGH BTiRGGURBKE) 128210068 PRbGOTEE Mfatitotarsaecvé| infasisirmtdstal

portions:£6dh168 4t ad I/ GIHGHROMP NS BB 1-08R ¢ orReptakPaianBR4 & xiRRgS frem
knockoff cap 660.1 to knockoff cap 660.2. Horizontal portion 664.2 extends from valve V19 to knockoff

cap 660°BCHBOb At BRAtRIR OB JvBRteHdE AOTREILR &M B0 TSI dphemEssaOREA nortions
666.2, 666 Jigxipntbetween opposite ends of horizontal portions 664.1, 664.2. Vertical portion 666.1
extends between horizontal portions 664.2, 664.3. Centrifugal pumps 250.1, 250.2 extend from

opposite ends of horizontal portion 664.3, [0067] The modulay_manifold 536, 636 may also be provided
o o O RBTIES KoLV dom itk R b B R T B Pt 255
may releasabtyabiinschihammosinactioanifotdsttisted HuicksygiRmtwhendesiitbned adjageridhereto.

Vari to be provided for linking porti the modyl ifold 536, 636 to th
verious B M o Lyt J0CH B 28 VMR HE L ol ARRESFHE b B

manifolasuherkisl Keaydded)isedldspart of fiefighaysie s, sythapltoseobhigusepdtantkdsl fokhe fluids
system may.be configured to receive the modular manifold. Figyres 7.1-9.2 depict yarious

oo BRI BT S 0 £ 108 FH0E BB 5 S0 e HARCLe S e ol
Each of dhweaecfihid thystenms inelgtesdhmideiportion, a modular manifold and a delivery portion.

[0o060]As shown in table 437, various scenarios are provided for valve combinations
involving valves V1-V22 being actuated in the order sequence of 1, 2, 3 and so forth. The

scenarios include A1-35, B1-3 and C1-7 as previously described.

{o061] Referring now to Figures 5.1 - 6.4, example modular fluid/slurry mixing modular
manifolds are presented therein in accordance with certain embodiments of the present
disclosure. Each modular fluid/shurry mixing manifold presented in Figures 4.1 - 5.4 includes
a centrifugal pump, for example an RASX6 (inlet 6 in (15.24) and outlet 5 in (12.70)).
Moreover, each modular fluid/slurry mixing manifold presented may be designed to facilitate
fluid/slurry mixing logic, and may be modular and compact so as to fit within a specified

bounding volume.
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[0069] Figures 7.1 and 7.2 depict a single mixer configuration. These figures include a horizontal
single mixer fluid system 706.1 and a vertical single mixer fluid system 706.2, respectively. As
demonstrated by these figures, the fluid system may be in a variety of configurations such that fluid is
mixed, pumped and delivered to the wellbore as shown in Figures 1 and 2.1-2.3. [0070] The fluid
system [z@8:2]ifctudbs dshixingpsitipni730 fadnedutanntehifold #36rdmda detlveteportiem740. The
mixing pertion 730 includes.a mixer .7 veraging tank 745 xing-tank 748, The mixing
porion JaD e B A I g
tank 745mantute aldxirigugn k48140 07 Thadte AR btk 8 manifel dVB6 s BdmBvaishedlingly.coubled to the

L . _ g : . old 736
e rec R T R R Y o the
deliveryaportizad 746h The deéivierichontiser itellite s23ig v prdss urstpliedp§ A 4eithdrasiviotof (bgy., a prime

I%%?%lr}%ﬁ%%t%%%)ﬁﬁg mav.he B{g}é{igjed between the motor 755 and the high

mover elggliln%@%or
pressure pulmps’ 754 e pumps 754. [0072] Figures 8.1 and 8.2 depict a dual mixer

configuration. These figures include a horizontal dual mixer fluid system 806.1 and a vertical dual

mixer flRPEPSEENSOE.2 - FsfRual BgntaBE AR BRAB] MsXifSresneRdinen shsbediay be in a

variety of SORfiQWesians suchdhahlyig B mixednpyaRpaand delivaredit hewelbgrgasghown in
The fluid system 806.1 includes a mixing portion 830, a modular

Figures 1 and 2.1-2.3. [0073] T| S , ;
manifo|@f‘8@esiaha@Mﬁgééﬁmw&m&wmﬁgw@ﬁ@é@iﬁ%}l}&&é@wﬁ%@r@%&é,saﬁe&@/eraging

tank 84%[1%@%?&&9 Eﬁa@&%&ﬂ%é‘?@ﬁmm@ﬁ& F%Qﬁﬂ%lé%?& rﬁ%%iﬁ_(ﬁ_? andimixes M@ﬁfﬁﬁ%ﬁ%&g fluids are
passed from mixers 846 to the averaging tank 845 and the mlxm% tank 848. [007 éThe modular

manifold g8ecisTrématniFtithe R eduplenapiipld Miiritrerii Bl et dv8rhging tareSes for
receivingefiiida tharerornrelhelnasulay sanifaldhBRe Mt@&i@l@%%fﬁ&%@u%@ Hixipgxmariion 830,

and thené)asses the fluid as mixed slurry 853 on to the delivery portion 840. The delivery portion

includeghith prealetelsurridalys BnacaambRie@Hh St SRR SsiResRiotdri 85519 e shafts

857 mayibg pravided betwaenihairaies8aaandibebishhpres s ePumRs 8Riasdry ingt the pumps
854. [0075] Figures 9.1-9.3 depict an examge configuration of the fluid systems 706.1, 706.2, 806.1,

and/or TR IERRIFer0GROEY GRDSSTIRE Mol sebamiRet 0801280bigh Pt oPIRRs petspective

view of Hye, mixing Reftien Fa%iSSAERMpveddwRihe fhid SyRiEa ARBd, i8P8eardtgure 9.2 depicts the
modular manifold 736, 836 removed from the fluid system 706.1, 806.1.

[0064] The modular manifolds 536, 636 each include pumps 250.1, 250.2, pipes 254.1-
254.13, valves V1-V22, intersections 257.1-257.10, and nozzles NI1-13 operable as
schematically depicted in Figure 4.1. Inlets 562.1, 562.2 depict options for receiving
fluid/slurry from batch mixer tank(s) 252. The modular fluid/slurry mixing manifold is also
shown to include knock-off caps 560, which may be placed at strategic locations for cleaning

and inspection.

[0065] In the vertical conﬁgﬁration of Figures 5.1-5.4, the modular manifold 536 includes
horizontal portions 564.1-564.3 and vertical portions 566.1-566.4. Horizontal portion 564.1
extends from inlet 562.1 to 562.2. Horizontal portion 564.2 extends from knockoff cap 560.1
to knockoff cap 560.2. Horizontal portion 564.3 extends from V4 to V11. Vertical portion
566.1 extends between horizontal portions 564.1, 564.2. Vertical portions 566.2, 566.3
extend between opposite ends of horizontal portions 564.2, 564.3. Centrifugal pumps 250.1,
250.2 are positioned about the vertical portions 566.2, 566.3. |

[0066] In the horizontal configuration of Figures 6.1-6.4, the modular manifold 636 includes
horizontal portions 664.1-664.3 and vertical portions 666.1-666.4. Horizontal portion 664.1
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[0076] Figures 10.1 and 10.2 depict an integrated manifold configuration. These figures include a
horizontal integrated fluid system 1006.1 and a vertical integrated fluid system 1006.2, respectively. As
demonstrated by these figures, the fluid system may be in a variety of configurations such that fluid is
mixed, pumped and delivered to the wellbore as shown in Figures 1 and 2.1-2.3. [oop] The fluid
system &066d: ifictudesdrvffitegraiEd Inixikgeakdiheamfofd Zotion 4634, pertien delivérgpardion 1040.

The integrated porii 031 includes ixing, portion,1030 an dular ifold 1,03 e mixing
portion 8%%%’1%#@%% ugékrﬁg%?&?% B%n(%lf ne%lrﬁ)gégg e éllglgt% %Xﬁeﬁll%ry%}%}u‘é]idf% ol-r@:%nsport.
The intégratkafp artiprod@34. méyrtizealp psitiomed @it &, skich B0 24 ol sty positippable airdat ¢fie wellsite

and/or the deliver rtio 0 78] The mixi jon 1030.includes mixers 1046, an averaging
k108 A e e R B e e
fluids arecpassed frofemmiegs] RumEpto2tib 1a ethg e dedh k GOASpposdtthendsixineptaminttDA8:tibhe modular
manifol 6 is removably fluidly coupled to the mixing tank 1048 and the averaging tank 1045 for

receiving Tluids therefrom. [0079] The modular manifold 1036 may recirculate fluid to the mixing portion

1030, and then passes the fluid on to the delivery portion 1040. The delivery portion includes high
pressuréoeemipEieoBedne 2B edd d-aimiBarcier dsgpierifedrVibs50mertoshafd 1057 may be

provideq between the.motokAIPRARGHNEHigh MIRPSUERRUTRS JORA doRdRYNg, the prumps 1 054.
[0080]Figures 11.1-11.3 depict an example configuration of the fluid systems 1006.1 and/or906.2.

Figure EPmRehthramedeliropameioididoadiscfibg systyorvdepitesii tnehudiasien) Eufsmorti®gure 11.1

is a perspRAIveNIew P e Mg RATIaRiLA3Q remeved Hom tha fuid syeians3908sk fapee 11.3
depicts the mixing manifold 1036 removed from the fluid system 1006.1. £008|] Figures 12.1-13.2

depict VoS CORTRMEDAS tE AvHbaritsimaitold dsemeciionaeiiriol3 fluid systems herein.

These figures may use aspects of the manifold configurations described herein, such as the pipe,

valves grd&RITRS adiRyiausiidesadhed Jrigusesskl. isgnatld Zeowseemadilel mandaldA236
mounted on a frame 1270_to f()é'm a mobile manifold a;gggmtgly. Figures 13.1 and 13.2 Sh@ﬁ: modular
manifold HASut £Hamé:. (08P HER e TR XndF 103 §BFTE: RolitaNE a5 PRIEHECHIE s,

respectivelyr@f thegmodepas manfeid-d286urkkisnmofulaiudagifeleh TARGIMaYE 8sed, fRo@zample,
with the configurations_of Figyres 7.1-9 d incorporate the valves V1-2]1, inlets 1-13, pipes 254.1-
5,13, S i DD 4 3 ) b S AP S S B Ry Brgoration

shown, Hhedagatiraniiald H2B6cRchsgesiwo pumps 1250.1, 1250.2 fluidly coupled via pipes and
valves to auxiliary equipment of the fluid system. A flow control valve 1272 (e.g., butterfly valve with

manual feverhis;alsesPraviged o5 fifidly counling o Ihg Temandet ol M8 IR M clude a
horizontal single mixer fluid system 706.1 and a vertical single mixer fluid system 706.2,
respectively. As demonstrated by these figures, the fluid system may be in a variety of
configurations such that fluid is mixed, pumped and delivered to the wellbore as shown in

Figures ! and 2.1-2.3.

[oo70] The fluid system 706.1 includes a mixing portion 730, a modular manifold 736, and a
delivery portion 740. The mixing portion 730 includes a mixer 746, an averaging tank 745
and a mixing tank 748. The mixing portion 730 receives and mixes fluids. The mixed fluids

are passed from mixer 746 to the averaging tank 745 and the mixing tank 748.

[o071] The modular manifold 736 is removably fluidly coupled to the mixing tank 748 and
the averaging tank 745 for receiving fluids therefrom. The modular manifold 736 may
recirculate fluid to the mixing portion 730, and then passes the fluid as mixed slurry 753 on to
the delivery portion 740. The delivery portion includes high pressure pumps 754 and a motor
(e.g., a prime mover engine/motor) 755. Drive shafts 757 may be provided between the motor

755 and the high pressure pumps 754 for driving the pumps 754.
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[0083] As shown in Figures 12.1 and 12.2, the modular manifold 1236 fluidly couples to averaging tank
245 at connection point 1, mixing tank 248 at connection point 2, displacement tank or auxiliary
water/chemical supply 244 at connection point 3 (not shown), to auxiliary mixer 246.2 at connection
point 4 (not shown), re-circulation to averaging tank 245 or batch mixer tank(s) 252 if required at
connectionagifitdarts dehsitem@terdipwtmetdrAndisectiomHhighoprethose pigmpés)2dddat gonnection

point 6, to batch mixe tank(Es) 52 (optional) at conpection.paint 7, from batch mixer ta 252 to
high preils%%zrgnp%mdp%f) sty ofpl)zlloné Etft'%(;%nar?aéi:t%ﬁp%iﬁ %fgcr)lor%ugldm‘?{a ?(iﬁﬁsfgﬁlk .2 for dual
mixers eptiaet{(ogdyonad) dmomnectidrbpaintsd, fratexjlidry fhixérs246r? faapuraper yariaiion & or to

additional auxiliary mixer, 2 6.Zﬁo.r dual mixers at connection point 10, from hatch mixer tank(s) 252 to
pump 2500 B URBARD K . R RIS A el SRs N F e ARt it 12
and to drginrdS6 aidcdrineétion point 13. Knock-off caps may also be provided for cleaning and

inspection at strategic. [0084] This modular manifold 1236 and the frame 1270 foul' a mobile manifold

assembﬁxé?gjimﬂt{m%ﬂ% ndn?aeﬁs)srmgﬁtﬁg%%%ﬂ;%@mfmg%%%%?gé\?oﬁr e 1440, may be

configured for connection to the fluid system. As s  frame 1 es a base portion 1271,
vertical Seipput LR TBm Ao rdkeis 2 7% riveiel € Wpied adsiumitigr of darsforerirgra gridk B4 suphorting the

modulamanifady1236s The.hase, ofion 127 mak .2, ame SRLALOE! HRTOrLIAL spporing

the modular manifold 1236 on the ground or other surface. The carrier portion 1273 is operatively
connectbtedthiebanesportith te2i7a sk eine ik S Histan decaboves T 84frier portion 1273 may be
used to provide support to portions of the modular manifold 1236. The carrier portion 1273 may also

be provideshyyitha hardigr aripsouaben devicas iy ifingthe yprdulainpanifeld: 1236 sIhefrackets
1275 are provided to support the pumps 250.1, 250.2. Additional supports, such as brackets 1275 may

also be froduEasoesiisserting faristrsdraoiuids thewifounial Bsamesa 58 wiiHeBam1270. The
modularspapifeld #2R6NaY Resecsibla Bihehesrppstianr 42 HuanektheCarsigtRtinp,lg73 of the

mobile frame 1270. The modular manifold is liftable via the mobile frame 1270 whereby the modular

manifold $RAEFORABIENS e HRpdiRR RO RPBAB AISsIes HishBIe SURMBEINS Shdr8titR DoBY5)
Portiong Qi thephaduiaivaianiield A236:18% berhesitiane d Abeul the frame.d 240 fagilitaiadsansport,

delivery, connection and operation of the modular manifold 1236. As shown, the horizontal portions of
the pipe@éﬂ%ﬁ&lﬁ@ﬁ& PRSP RYReART s e v thsdniBre $14he modular manifold 1236 extend

through the frame 1270 such that a portion of the modular manifold 1236 is on each side of the vertical
support[1d73] Fheuesriheddr pestons oftirephodoldicnrandiold 136Mmid positiansdon oneJde of the

vertical §Hg.q?gn%%07r3806.2. Figure 9.3 is a plan view of the fluid assembly 706.1, 806.1. Figure 9.1
is a perspective view of the mixing portion 730, 830 removed from the fluid system 706.1,
806.2. Figure 9.2 depicts the modular manifold 736, 836 removed from the fluid system
706.1, 806.1.

[o076] Figures 10.1 and 10.2 depict an integrated manifold configuration. These figures
include a horizontal integrated fluid system 1006.1 and a vertical integrated fluid system
1006.2, respectively. As demonstrated by these figures, the fluid system may be in a variety
of configurations such that fluid is mixed, pumped and delivered to the wellbore as shown in

Figures I and 2.1-2.3.

[0077] The fluid system 1006.1 inciudes an integrated mixing and manifold portion 1031,
and a delivery portion 1040. The integrated portion 1031 includes a mixing portion 1030 and
modular manifold 1036. The mixing portion 1030 and the modular manifold 1036 may be
integrated into a unitary structure for transport. The integrated portion 1031 may be
positioned on a skid 1074 movably positionable about the wellsite and/or the delivery portion

1040.
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and has connectors extending therefrom for connection with the fluid system. Connector portions of
the pipes, such as the portions of the pipes at the connection points, extend from the modular manifold
in an arrangement corresponding to an arrangement of the auxiliary components to define a plug-in
configuration therebetween such that the connector portions of the pipes are positionable in alignment
with the[auxﬂ}éfhecmiﬁmgl@msi&m mﬁecmahnﬂeemmmémmcamagie@wﬁh A4iuamg pointiog of the
modula am{&% 1236 is 03| d,ﬁthlerCSJde of \éeg{c}%[ss Pcprtf.gn Int dw cgnfaguratlon
the mo ar manifo iz“é ugge f5he teémainder o e i sys]tem or operatlon
therewnﬂmsﬁﬂdaﬁ}ﬁgumﬂmﬂ@ndtﬂaazraegmgﬁmﬂ:t Hiveh reat prerspscty enielsi & eBpeativiliarof a

modular manifal 6. This mani ifol 36 may be u f e Wlth the configurations
of Figurrélgrfg sI8 qﬁzz%s 18%‘6 ura n Sh \%ﬁ}% gnm%M %%%l §|d§ iﬁngl two %uﬁ\g 50.1,

250.2 fluidly Gouptedving figds th8dSramd valves to auxiliary equipment of the fluid system. A flow
control valve 1372 (e.g., butterfly valve with pneumatic actuator) is also provided for fluidly coupling to

the remaindey 8f the JHichSYsIGR 109874 gn%\éé&)cmfégﬂ[ﬁé %%émﬁﬁgp plhgJRagigr manifold

1336 fluidly Couples to averaging tank 250 af position 1, mixing tank 248 osition 2, displacement

tank or xilassevaties/ hednivalteupplgdngrst positont 8440 Ehﬁumiwm@pmzwlmti@em
recirculafion, [, aweH %9'@@%%8415:9&9@@1%“'é%ﬁ!@‘ﬁﬁb@ézéﬁgﬁf%% At PPsAgn, RelQraition of

high pressure pump(s) 254 at position 6 tch mixer tank(s) 252 (optional) at position 7, from batch
mixer taHi(d pEEoomyidsfeketrecp thaprejasy fSpshel higpaitvms, Wﬁ%ﬁlﬁﬁéﬂ’éﬂﬁﬂi&ﬂg tank
248.2 fqﬁgﬂgﬁ%xgﬁdpptlon (optional) at position 9, to auxiliary mixer 246.1 for pumper variation B or
to additional auxiliary mixer 246.2 for dual mixers at position 10, from batch mixer tank(s) 252 to

manlfold/mlxm _pump 250.2 at position 11, from batch mixer tank( 5%];’15‘52 to mann‘lold/mlxm/g pump
250.1 al PREYERELESAHG 1 Hl%%ﬁ%aﬁtmeﬁ%@ﬁlgﬁwleﬁ fthsdipidysitense! B8 r cleaning

and inspeetionrasiheeded. ifoa8sliheisaniiolds MRINeBBVidechvitheyaciaus ¢Rnpestprs;253 for

operative connection to the remainder of the fluid systems and fluid control devices, such as pumps

for drivifEPRRRREaliERiDn Sids BRIyt P dha TRRPs ISR Hdlremarsr diner Sch

devicesfrifiesiaaifoldsanayhaRreiassembledhs iigiapprapifole configuratian fapbppeiatimmiwith the
fluid system and far transport and delivery. The manifolds may be operatively connected to a frame,

skid andMFEnEY sport device to facilitate installation, lifting, and/or transport of the manifold.
[0089] Figure 14 is a method 1400 of providing fluid to a wellsite during well construction. The method
1400 inyoh&g F14ae} proliding deflisidvsyistencwmifomtaivellsite, tuedlaichsysteld isahldimglathxiliary

component (Slé] %st one fI d%%ynfgés #easi_tegne mixer an(gCS le tornlgnh%gpdpre ure ump) and a
mobile manifold assé Eﬁy AndIor a modular manitord. The system Ahd mobile af?él]a\ssembly

may be dhosihae feritied tueheis. (Eheipethald asomtih mampﬂths(jm@/z@mmdpmhgdth&gnoﬁuléﬂman|foId
to the aux?l i&yzc%m@onenE? Ys %%n*}ﬁﬁ‘??é' frame é148 r%o}p}er%;?ﬁﬁgonnectln he co. ctor

portlons of the Modular manito e aUXI lary components, an pumping Uid 1o ?he wellbore
using thessaotiyaF iganifdldl. [669 0} Prébenethoddwlay mtsofiidoktanixingathe. fluid with the mixer,
recirculating fluid between the auxiliary components and the modular manifold, selectively diverting

fluid from, fae TRodiiar (paniigle 16 & H@ﬁi@@mﬁ'%ﬂpﬂgareﬁéman@@g aréis%%norém@f the fluid

system, and/or cementing the welibore using the fluid pumped to the wellbore. The method may be
perforqu]ﬁ]ghw@l@da}épgatédn@g@ég}wlfold 1236 may be used, for example, with the

configurations of Figures 7.1-9.3 and incorporate the valves V1-21, inlets 1-13, pipes 254.1-
254.13, and pumps 250.1, 250.2 (only some of which are shown in these figures). In the
configuration shown, the modular manifold 1236 includes two pumps 1250.1, 1250.2 fluidly
coupled via pipes and valves to auxiliary equipment of the fluid system. A flow control valve
1272 (e.g., butterfly valve with manual lever) is also provided for fluidly coupling to the

remainder of the fluid system.

[0083] As shown in Figures 12.1 and 12.2, the modular manifold 1236 fluidly couples to
averaging tank 245 at connection point I, mixing tank 248 at connection point 2,

displacement tank or auxiliary water/chemical supply 244 at connection point 3 (not shown),



[0091] It should be noted that the valves described and depicted herein may be actuated in a variety of
methods, or derivatives thereof For example: actuation may be in-situ and manually with handles or
wheels, remotely via direct pneumatics, remotely and indirectly using electrical solenoids and spools to
regulate/control pneumatics (such feature may also enable process control via automated routines
written for atiéasy arieofihe Dperatingcsoanarios 4 ésot ikedyngr etndiidagonean, ivshaiiig; ated be noted
thatt the pumps, i: mb&err“{‘m'ﬁ‘(rﬁsg%%%”rceﬂtﬁ %‘éaﬁiﬁgét‘i’é Methads, ar derivatves ereat, Lor
examplé, funning the pumps may comp?@e drive Sha S, Sledtic motors or ylaraullc Motors, One
skilled iarthewmttonilb féd gly pzadinat @ltepiat¥edne thadscamn peiampl dyddtivh practicimgikdlhe dsent
disclosyre. J00 lthough the pr disclgsure .has bee ribed with reference plary
embodi I A AR b o e F e il E S RSy 2 S
exempléoptemidddinents:atndigramp e nientatibhs oRAther|tigetsystédis diod duethodsof thegresent
disclosyre, are Syiseentble-to varous madiicatins, vauations anglor ephancements withou departing
from th §)p|r| or scope of the ppesen Hlsclosure.rX\ccorarlngly, he pr%seﬁt disclosure expressly
encompaisitsmall suchiamodificatidas,2virnadici siandre rihanoentents peithtin fts fseopbat¢dd083kT he
terminolo hraseolo ed herein.is solel for, descriptive, pyr nd should, not be
constru e BB e e S g or
"involvingjinendovapicinoris therkof, dsaintdnfed tobedriondamd EéhcBmpassithesubjegtasatter listed
thereaftequ ‘%guévlaoleqtesanalmd a 1i}[tlisonze}ld(s)ub'esc%}_arpeatltcer not recited. [0094] Moreover, in this description
the ternts 'up'¢ and "?dowr%"% @upwalpde’l' and downward"; "upstream" and "downstream"; and other like
terms indicating relative Eositions above or below a given point or element are used in this description

to morel6leddlyl biss andaigkbbdihand bethamnsdAtBriopoasprkomenbelf e Y in the
developmenkafamausin Ul CRPOSHRE h NG K S RRIS IR anEiong andspestic degisions may

be made to achieve the devéloper's specific goals, such as comg)liance with system related and

busineserdigtsedcEHsaRRes inmith Traflvihy Y oA imhpReieRtatiem tolarBties  uRsradase it will be
appreciated thabsychadevelopment eifaHiBawbs ComBIgaandinte cANSUR)BgL R fA1aYng

nevertheless be a routine undertaking for those of ordinary skill in the art having the benefit of this

disclosur&rich fae bR iEng BspitisrnsseldideRzethrdrsn rRaHUdS Chinpriss adtmdediifonents
other th@@éﬁfé@%ﬁ%@d@@%&;ﬁﬁ?ﬁ@%%ﬂ@%éﬁ%@ shmyildh hedepshpnce aganadiiind by the

tenn "about" (unless already expressly so modified), and then read again as not so modified unless

otherwisd ' EREHEE PR ETh k{3 AR P iahietist9886rES BhEG P peEerstddd tiadaciéidsntration
range ligigghicdarrribag as haliguaeiul 1suiahls; ok %diks,g'ﬁomwa%&@foaﬁa@@&%ﬁ%

concentration within the range, including the end ﬁ%cj)ints, is to be considered as having been stated.
For exampielanmanteldrifdm The iR Rppirreht/ dLiAditkeny eaeKdt e s oimigr it mber

along the: caRtingaTERehweaRiabauk hayadiabauinlRid hussever ifseraKiq Saa,ROpHS within,the

range, or even no data points within the range, are explicitly identified or refer to only a few specific, it

is to be HHRRSFSHSIRHEPTYeRtbr<adpretrfitian] sHBR SR thatsahpeifisalrd st 88 e Wihin the
range a@ot@i@% %P%iqﬁ{&@iﬁ(g %M%&%ﬁﬁ%cﬁm@%gdﬂ%& IRBNIE Po%sessad kaawledge, of the

entire range and all points within the range. [0097] Although only a few example embodiments have
been detesiBEiasganinida36 may besecurable to the base portion 1271 and the carrier portion

1273 of the mobile frame 1270. The modular manifold is liftable via the mobile frame 1270
whereby the modular manifold is transportable to the auxiliary components for operable

connection therewith.

[oo85] Portions of the modular manifold 1236 may be positioned about the frame 1270 to
facilitate transport, delivery, connection and operation of the modular manifold 1236. As
shown, the horizontal portions of the pipes extend along linear bars forming the frame.
Portions of the modular manifold 1236 extend through the frame 1270 such that a portion of
the modular manifold 1236 is on cach side of the vertical support 1273. The connector

portions of the modular manifold 1236 are positioned on one side of the vertical support 1273
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those skilled in the art will readily appreciate that many modifications are possible in the example
embodiments without materially departing from this invention. Accordingly, all such modifications are
intended to be included within the scope of this disclosure as defined in the following claims. In the
claims, means-plus-function clauses are intended to cover the structures described herein as
perfonning thes recited fin otiaarait b oty atriscteralrequoratents, thatfalsd sguivaléidstieattures.

Thus, althou%h anail and a screw may not be sgrlﬁ]ctural e%i\ﬁalents in that a nail emglgy a cylindrical
Ortions o e&ad%es su%h tas %ﬁ}(gom 1S O L ]%%)es the lCOI]I]eG IOPCDCIIII S exten, %gl)m
surface't S8¢ure woddeH parts together, whereas a'screw employs a helical surface, in‘the

environthenthoffasteningodbaden partsgamall andeapparEngniabeseguivalemnt sfrietuneslitns the

express intention o{ ghdee ﬁ\gglicapt not to igvokef‘. 35U.S.C, 112, Daragrap 6 for an%lim(gtr?lions of any

of the C%}%@%’g}%ﬁn, excep fof thoSe TR whICH the ¢ %ﬁ?ﬁ%‘fﬁ%‘ss‘ff LSES the Words éeans Tor together

with an afssheiatpes furctionit{0088E |maadiyen exaniplethih emddutarcomapiiototsnby kbretvahdes and
flowlines/pipes_positioned on,a frame in various confit tions.and provi ith various connectors to
it o e st e LA L Rl e i e R e
manifoldragisenibty eifia dfiidaysterfporo/iding fuid condi gyetsite, dbieimgodkdHrcmastfukiiof3the wellsite

having a ri lposiltionag)l.e,%b t a wellbore e%ui%s sttem om riscing uxiliar%components

. ma eé)%%%e H} 0,INE remam elrd € 11 .i%s €M jOr (fgoeratl() ere}\}m .
comprising at leastone tluid source, at least one mixer and at least one high pressure pump, the
mobile manifold assembly comprising:

foo86]Figures 13.1 and 13.2 depict front and rear perspective views, respectively, of a
modular manifold 1336. This modular manifold 1336 may be used, for example, with the
configurations of Figures 10.1-11.3. In the configuration shown, the modular manifold
includes two pumps 250.1, 250.2 fluidly coupled via pipes 1345 and valves to auxiliary
equipment of the fluid system. A flow control valve 1372 (e.g., butterfly valve with

preumatic actuator) is also provided for fluidly coupling to the remainder of the fluid system.

[0087] As shown in Figures 13.1 and 13.2, the modular manifold 1336 fluidly couples to
averaging tank 250 at position 1, mixing tank 248 at position 2, displacement tank or
auxiliary water/chemical supply 244 at position 3, to auxiliary mixer 246.2 at position 4, re-
circulation to averaging tank 245 or batch mixer tank(s) 252 if required at position 5, to
suction of high pressure pump(s) 254 at position 6, to batch mixer tank(s) 252 (optional) at
position 7, from batch mixer tank(s) 252 to high pressure pump(s) 254 (optional) at position
8, from additional mixing tank 248.2 for dual mixers option (optional) at position 9, to
auxiliary mixer 246.1 for pumper variation B or to additional auxiliary mixer 246.2 for dual
mixers at position 10, from batch mixer tank(s) 252 to manifold/mixing pump 250.2 at
position 11, from batch mixer tank(s) 252 to maniflold/mixing pump 250.1 at position 12,
and to drain 456 at position 13. Knock-off caps may also be provided for cleaning and

inspection as needed.

[0088]The manifolds herein are provided with various connectors 253 for operative
connection to the remainder of the fluid systems, and fluid control devices, such as pumps for
driving fluid, valves for selectively diverting fluid, drains for releasing fluid, and/or other
such devices. The manifolds may be pre-assembled in the appropriate configuration for

operation with the fluid system and for transport and delivery. The manifolds may be

26



a modular manifold comprising a plurality of manifold pumps, a plurality of valves and a plurality of
pipes integrated together for transport, connector portions of the plurality of pipes extending from the
modular manifold in an arrangement corresponding to an arrangement of the auxiliary components to
define a plug-in configuration therebetween such that the connector portions of the plurality of pipes
are posiijsnatitelin @igoonehtondtlfi-thee ashidiand conpienents ferditedtand fativveblesndatiection
therewitlri] the ggﬁr{apt% gf manifold pum%%l?nd valves positioned about the plurality of pipes to

Re i

. n SPOrL O < 11an . . o
selectlvegt/ p%’mp P about te modufdr manifold and at least one of the auxiliary components;

and a mobile frame comprising a base portion and a carrier portion, the modular manifold securable to
the baséosdaibrizame thescamethpdriidlotimeormidisieliradne, theahstiuibimmamifdl cofsibletvia the

mobile figeysetngE, medviamANIaU s TansRrAie e A lian CMPRTENLS faoperable

connection therewith. 2. The mobile manifold assembly of Claim 1, further comprising at least one
knock offidaging apre imyisitenpraninsid idsash biye dhudiamurefatireast ontprishey adeddeasheniplet. 4. The

mobile mapitgld assembly ofGlaimier.Compring ARRsLARS, ARl ACMARY S e el

-assembly of Claim 1, whereln at least one of the plurality of valves comprises a butterfly valve. 6. The

mobile matifelandssemlsiynehtrddnasewhleraintiie Bissedksvahnd iseoria. ofteumtiedcetntianes manually

activated, (1482) transporting the modular manifold to the auxiliary components using the mobile
frame, (1484) operatively connecting the connector portions of the modular manifold to the

auxiliary components, and (1486) pumping fluid to the wellbore using the modular manifold.

[0090]The method may also involve mixing the fluid with the mixer, recirculating fluid
between the auxiliary components and the modular manifold, selectively diverting fluid from
the modular manifold to a mixing portion, a batch portion and/or a delivery portion of the
fluid system, and/or cementing the wellbore using the fluid pumped to the wellbore. The

method may be performed in any order and repeated as desired.

[o091] It should be noted that the valves described and depicted herein may be actuated in a
variety of methods, or derivatives thereof. For example: actuation may be in-situ and
manually with handles or wheels, remotely via direct pneumatics, remotely and indirectly
using electrical solenoids and spools to regulate/control pneumatics (such feature may also
enable process control via automated routines written for at least one of the operating
scenarios described herein). Moreover, it should also be noted that the pomps may be run in
accordance with a variety of methods, or derivatives thereof. For example, running the pumps
may comprise drive shafts, electric motors or hydraulic motors. One skilled in the art will

recognize that alternative methods can be employed in practicing the present disclosure.

[00g2] Although the present disclosure has been described with reference to exemplary
embodiments and implementations thercof, the present disclosure is not to be limited by or to
such exemplary embodiments and/or implementations. Rather, the systems and methods of
the present disclosure are susceptible to various modifications, variations and/or
enhancements without departing from the spirit or scope of the present disclosure,
Accordingly, the present disclosure expressly encompasses all such modifications, variations

and enhancements within its scope.
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7. The mobile manifold assembly of Claim 5, wherein the plurality of manifold pumps selectively adjust
fluid flow through the plurality of pipes. 8. The mobile manifold assembly of Claim 1, wherein the
plurality of pipes define a plurality of horizontal pipe portions and a plurality of vertical pipe portion, the
plurality of vertical pipe portions extending between the plurality of horizontal pipe portions. 9. The
mobile frarifd|d hssembiylof Claidnp8rwhdrein ﬂsedﬂiereihhtysoéordb/es@kéopmﬁimﬁble}abpm@me
plurallty of fpiges d pro |de selective fluid.co munlcatlon betfween the allt of. and the
auxiliary com%on@tsg{l & \ﬁlie ma?ﬁ old s%lm%ﬁypof rﬁ%1 gWhel}%m ¥ Ejraﬁs Y% manifold
pumps acempsmﬁg,ahimalngu't ‘tbxmmlmnalgty of hiaxiabritgl bipd pariitiogs ﬂn&réﬁlﬁ,exmﬁmhdeahmtfold

assem I of Claim 8, wherein the plurality of man d sare p SI ionahle about Iur Ilty of
vertlcal plpe porilllons “11?5%#?% Mo gr%léxﬁ?ollésaeé{s?e{lm]g E ag Srther 88%2%?%%3‘1(9\0% off caps
positionexdtatroppostieeénds of one of the horizontal portlons. 13. The mobile manifold assembly of

Claim 8, further comprising inlets positioned between opposite ends of one of the horizontal portions.

14. Theymobilp\magiirld &Sﬁﬁ@&’&(aﬂ%ﬁ!ﬁ' 7,8 MRS TeIR-one; oiRe Pluglity, pl-narizaoialpggions

extends be Ween a pair of the plurall of manifold pumps.
"upstream" and "downstream"; and other like terms indicating relative positions above or

below a given point or element are used 1n this description to more clearly described some

embodiments of the invention.

[o0g5] It should be noted that in the development of any such actual embodiment, numerous
implementations and specific decisions may be made to achieve the developer's specific
goals, such as compliance with system related and business related constraints, which may
vary from one implementation to another. Moreover, it will be appreciated that such a
development effort may be complex and time consuming, but may nevertheless be a routine
undertaking for those of ordinary skill in the art having the benefit of this disclosure. In
addition, the composition used/disclosed herein can also comprise some components other

than those cited.

[0096] Each numerical value herein should be read once as modified by the term "about"
(unless already expressly so modified), and then read again as not so modified unless
otherwise indicated in context. Also, in the disclosure, it should be wunderstood that a
concentration range listed or described as being useful, suitable, or the like, is intended that
any and every concentration within the range, including the end points, is to be considered as
having been stated. For example, "a range of from 1 to 10" is to be read as indicating each
and every possible number along the continuum between about 1 and about 10. Thus, even if
specific data points within the range, or even no data points within the range, are explicitly
identified or refer to only a few specific, it is to be understood that inventors appreciate and
understand that any and all data points within the range are to be considered to have been
specified, and that inventors possessed knowledge of the entire range and all points within the

range.

[0097] Although only a few example embodiments have been described in detail above,

those skilled in the art will readily appreciate that many modifications are possible in the
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15. The mobile manifold assembly of Claim 14, wherein two of the plurality of vertical portions extends
between the one of the plurality of horizontal portion with the plurality of manifold pumps and another
of the plurality of horizontal portions. 16. The mobile manifold assembly of Claim 15, wherein another
of the plurality of vertical portions extends between the another of the plurality of horizontal portions
and yet @mmbw eﬁnﬂbmiﬁhaiaﬁtwﬁxhh@wimbaiwumparﬁrﬂg? frbine thtsbiia;amairoﬁolekassﬁfn@]y, afiiClaim 8,

wherein th?l i£ ctor ortlogseée iIth«% Iurallt of ho %font 2,%‘;’9%50 t%e r('podular
manifol§=° %%e ﬁlﬁ‘% SSer a|m eren?a portion o € connector portions

extend Iitoltize)mﬁﬂwfmIMmbdtﬂammamI@iﬂamdp@péﬂhmcﬁf ﬂmxmrmecmemﬁﬁdlwsmm vertically
from the m%gular ann‘g 19 The mob e manif d ass?rgbl%%)f Clalméli h(erelp C(%nn?ctor
portions SBr gf‘fy o‘? 68rellne Méctabléto a%lég% one HtidSoldite, Bt 16ast one Mixer, and at
least onﬁ;hlghll@rﬁsmﬁnmnmmﬁﬂeﬁhambﬂﬁ.rﬁmwIeitbﬁfigalm dailvhedeinstirewcanrigr porbion extends

vertlcaII¥ ab%/e the base ort|0ﬁ1 21. T e mo ile mani I(gncaf:lalr};cevggereln the ca({rler ggrtlon has

al_equivale at 0ys a ¢ secure woo
one of a i&'af a grip Yori ngathe rame. o7 yin

together, whereas a screw employs a hehcal surface, in the environment of fastening wooden
parts, a nail and a screw may be equivalent structures. It is the express intention of the
applicant not to invoke 35 U.S.C. § 112, paragraph 6 for any limitations of any of the claims
herein, except for those in which the claim expressly uses the words 'means for' together with

an associated function.

{0098]In a given example, the modular manifold may have valves and flowlines/pipes
positioned on a frame in various configurations and provided with various connectors to

facilitate connection to a mixing portion of a fluid system.
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22. A well construction fluid system for providing fluid to a wellsite during well construction, the wellsite
having a rig positionable about a wellbore, the fluid system comprising: auxiliary components
comprising at least one fluid source, at least one mixer and at least one high pressure pump; and a
mobile manifold assembly, comprising: a modular manifold comprising a plurality of manifold pumps, a
plurality of valves and a plurality of pipes inte%@gﬁ@ether for transport, connector portions of the
plurality of pipes extending from the modular manifold in an arrangement corresponding to an
arrangement of the auxiliary components to define a plug-in configuration therebetween such that the
connec%ﬁbﬁiéﬁwﬁiﬁ‘é plurality of pipes are positionable in alignment with the auxiliary components
for direct and removable connection therewith, the plurality of manifold pumps and valves positioned
about the plurality of pipes to selectively pump the fluid about the modular manifold and at least one of
the auxiliary castleneints feldchamabilefrantieicdosypuaintha paseipgr tibridingd @ walkiae plrian, the

the

modular manifold securahle toe tl‘netb se, ortion anooéi pé-:- réi%[) ()trtaito‘g}e(i)1 th% %obyl%ﬁasms ,
modula?ﬁiﬁ%%rﬂﬁté%fe %%é %Sﬁﬁe 1fggn%‘er\i%rpere y[f?ie m0(§l)1 af Mannoig is ?ranspopfa?ﬁ% to the
auxiliargcappone ats i peiaple agnrentieitife et one fluid source, at least one mixer and

at least one high pressure pump, the mobile manifold assembly comprising:

a modular manifold comprising a plurality of manifold pumps, a plurality of valves and a
plurality of pipes integrated together for transport, connector portions of the plurality
of pipes extending from the modular manifold in an arrangement corresponding to an
arrangement of the auxiliary components to define a plug-in configuration
therebetween such that the connector portions of the plurality of pipes are positionable
in alignment with the auxihary components for direct and removable connection
therewith, the plurality of manifold pumps and valves positioned about the plurality of
pipes to selectively pump the fluid about the modular manifold and at least one of the
auxiliary components; and

a mobile frame comprising a base portion and a carrier portion, the modular manifold
securable to the base portion and the carrier portion of the mobile frame, the modular
manifold liftable via the mobile frame whereby the modular manifold is transportable

to the auxiliary components for operable connection therewith.
2. The mobile manifold assembly of Claim 1, further comprising at least one knock off cap.
3. The mobile manifold assembly of Claim 1, further comprising at least one inlet.
4. The mobile manifold assembly of Claim 1, further comprising at least one drain.

5. The mobile manifold assembly of Claim 1, wherein at least one of the plurality of valves

comprises a butterfly valve.

6. The mobile manifold assembly of Claim 5, wherein the butterfly valve is one of

automatically and manually activated.
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23. The fluid system of Claim 22, wherein the auxiliary components comprise a mixing portion, and a
delivery portion. 24. The fluid system of Claim 23, wherein the delivery portion comprises the at least
one high pressure pump, a motor, at least one drive shaft, and at least one slurry tank. 25. The fluid

system of Claim 23, wherein the mixing portion comprises the at least one mixer, at least one mixing

tank and.atlleashobideflidnsiminicess@bbFhet filldisy stemhefddiaiive 28pwheredh thendbldastmpe fluid

source comprises an averaging tank, a.waterichemical supply, and a mixing water supply. 27. The
fluid sysst%kenc[g(l)‘fe Iaan#lgrz W eﬁrg%% rguﬁlxﬁgpéu&éjrir? gaflng%ﬁggfurther comprise a supply portion, a

pumping portion, a transfer portion, and a batch mixer portion. 28. The fluid system of Claim 27,

whereingtheyhatgh, Biixef RN GoBRESES A balgh Mixghtatk R2. éﬁh&ﬂﬁjd@%’ﬁﬁéﬁ abRiain 22,
wherein the auxiliary components comprise a mlxm% portion and wherein the mobile manifold

assembliiredf StedeaAis tREFMBAREP PO AT BoraiE Alesjstbrins eaaint2damerditteé mobile
manifold aasemiik prdithe MixingRasticn-areHasitianaply AnH.skid s Banzkgrtable thereon.

9. The mobile manifold assembly of Claim 8, wherein the plurality of valves are
positionable about the plurality of pipes and provide selective fluid communication between

the plurality of pipes and the auxiliary components.

10. The mobile manifold assembly of Claim 8, wherem the plurality of manifold pumps are

positionable about the plurality of horizontal pipe portions.

11. The mobile manifold assembly of Claim 8, wherein the plurality of manifold pumps are

positionable about the plurality of vertical pipe portions.

12. The mobile manifold assembly of Claim 8, further comprising knock off caps positioned

at opposite ends of one of the horizontal portions.

13. The mobile manifold assembly of Claim 8, further comprising inlets positioned between

opposite ends of one of the horizontal portions.

14. The mobile manifold assembly of Claim 8, wherein one of the plurality of horizontal

portions extends between a pair of the plurality of manifold pumps.

15. The mobile manifold assembly of Claim 14, wherein two of the plurality of vertical
portions extends between the one of the plurality of horizontal portion with the plurality of

manifold pumps and another of the plurality of horizontal portions.

16. The mobile manifold assembly of Claim 15, wherein another of the plurality of vertical
portions extends between the another of the plurality of horizontal portions and yet another of

the plurality of horizontal portions.
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31. The fluid system of Claim 22, wherein the at least one mixer comprises one of a single mixer and a
dual mixer. 32. A method for providing fluid to a wellsite during well construction, the wellsite having a
rig positionable about a wellbore, the method comprising: providing a fluid system about a wellsite, the
fluid system comprising: auxiliary components comprising at least one fluid source, at least one mixer
and at leasThaenblgte prestoté mummbignd Linmbike wiantoldlassemishtpcpmprisingy:tant ddutar

manifold comprising a plurality .of mgnifold pu a plurality of valyes and a plurality of pipes
integrat(é%et((%%}%gqrgfgr%aonspoi}foé%%r%)c %)(}Rﬁ(gggﬁgﬁsm (%P %H%r#lfglalﬁ@%f pipes extending from the
modular manifold in an arrangement corresponding to an arrangement of the auxiliary components to

define & plugrincanfionratian dhaehaivesncassh haliBesoRRReHRLPOr RS RfiRe PIHEAIBAOT PiPes

are positionable in alignment with the auxiliary components for direct and removable connection
therewitkteng pisizanipBy iemifbripodhs araieldaadbd srisinaiBiusInacsior MEHerpRFEdto
selectivelypuimp-Be ihid.aRewhthemegyiar manifold and at least one of the auxiliary components;

and a mobile frame comprising a base portion and a carrier portion, the modular manifold

19. The mobile manifold assembly of Claim I, wherein the connector portions of the plurality
of pipe are connectable to at least one fluid source, at least one mixer, and at least one high

pressure pump.

20. The mobile manifold of Claim 1, wherein the carrier portion extends vertically above the

base portion.

21. The mobile manifold of Claim 1, wherein the carrier portion has one of a handle and a

grip for lifting the frame.

22. A well construction fluid system for rproviding fluid to a wellsite during well construction,
the wellsite having a rig positionable about a wellbore, the fluid system comprising:
auxiliary components comprising at least one fluid source, at least one mixer and at least
one high pressure pump; and
a mobile manifold assembly, comprising:

a modular manifold comprising a plurality of manifold pumps, a plurality of valves
and a plurality of pipes integrated together for transport, connector portions of the
plurality of pipes extending from the modular manifold in an arrangement
corresponding to an arrangement of the auxiliary components to define a plug-in
configuration therebetween such that the connector portions of the plurality of
pipes are positionable in alignment with the auxiliary components for direct and
removable connection therewith, the plurality of manifold pumps and valves
positioned about the plurality of pipes to selectively pump the fluid about the
modular manifold and at least one of the auxiliary components; and

a mobile frame comprising a base portion and a carrier portion, the modular manifold

securable to the base portion and the carrier portion of the mobile frame, the
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securable to the base portion and the carrier portion of the mobile frame; transporting the modular
manifold to the auxiliary components using the mobile frame; operatively connecting the modular
manifold to the auxiliary components; and pumping fluid to the wellbore using the modular manifold.
33. The method of Claim 33, further comprising mixing the fluid with the at least one mixer. 34. The
method of Claim 3Rpfuithenadfoptitifighiecite ulatinglfliddrbetwedertie shuxiliadutompaifehissand the

modular manifold. r35s. 'I(;]h[eblig%h%d of C{aim 32, further com risigp@selecti@yeIgr{%iverti.rgﬁI fluid from the

modular manifold %oa%ﬁ?eo amlﬁn%ab%% i ,%Og]ﬁ%lﬁe%tgr O BAG & dEIVE 18 Sh ot the fluid system.

36. The method of Claim 32, further comprising cementing the weilbore using the fluid pumped to the

wellboreys 37, I g methad o £ g3 2 Whereio the, PUmBing-ULHeE GAMRMSSH MHTRINg; g, fluid to the

wellbore using the auxiliary components. 38. The method of Claim'23, further Comprising trgnsporting
the auxillafjUbiponesisaR@eeomobile manifold assembly on a skid.

24. The fluid system of Claim 23, wherein the delivery portion comprises the at least one

high pressure pump, a motor, at least one drive shaft, and at least one slurry tank.

25. The fluid system of Claim 23, wherein the mixing portion comprises the at least one

mixer, at least one mixing tank and at least one fluid source.

26. The fluid system of Claim 22, wherein the at least one fluid source comprises an

averaging tank, a water/chemical supply, and a mixing water supply.

27. The flmid system of Claim 22, wherein the auxiliary components further comprise a

supply portion, a pumping portion, a transfer portion, and a batch mixer portion.

28. The fluid system of Claim 27, wherein the batch mixer portion comprises a batch mixer

tank.

29. The fluid system of Claim 22, wherein the auxiliary components comprise a mixing

portion and wherein the mobile manifold assembly is integrated with the mixing portion.

30. The fluid system of Claim 29, wherein the mobile manifold assembly and the mixing

portion are positionable on a skid and transportable thereon.

31. The fluid system of Claim 22, wherein the at least one mixer comprises one of a single

mixer and a dual mixer,

32. A method for providing fluid to a wellsite during well construction, the wellsite having a
rig positionable about a wellbore, the method comprising:

providing a fluid system about a wellsite, the fluid system comprising:
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auxiliary components comprising at least one fluid source, at least one
mixer and at least one high pressure pump; and
a mobile manifold assembly, comprising:

a modular manifold comprising a plurality of manifold pumps, a plurality of valves
and a plurality of pipes integrated together for transport, connector portions of the
plurality of pipes extending from the modular manifold in an arrangement
corresponding to an arrangement of the auxiliary components to define a plug-in
configuration therebetween such that the connector portions of the plurality of
pipes are positionable in alignment with the auxiliary components for direct and
removable connection therewith, the plurality of manifold pumps and valves
positioned about the plurality of pipes to selectively pump the fluid about the
modular manifold and at least one of the auxiliary components; and

a mobile frame comprising a base portion and a carrier portion, the modular manifold
securable to the base portion and the carrier portion of the mobile frame;

transporting the modular manifold to the auxiliary components using the mobile frame;
operatively connecting the modular manifold to the auxiliary components; and

pumping fluid to the wellbore using the modular manifold.

33. The method of Claim 33, further comprising mixing the fluid with the at least one mixer.

34. The method of Claim 32, further comprising recirculating fluid between the auxiliary

components and the modular manifold.

35. The method of Claim 32, further comprising selectively diverting fluid from the modular
manifold to one of a mixing portion, a batch portion and a delivery portion of the fluid

system.

36. The method of Claim 32, further comprising cementing the wellbore using the fluid

pumped to the wellbore,

37. The method of Claim 32, wherein the pumping further comprises pumping the fluid to the

wellbore using the auxiliary components.
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38. The method of Claim 23, further comprising transporting the auxiliary components and

the mobile manifold assembly on a skid.
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