OTD-031584 HORIZONTAL FRACTURING TREE BACKGROUND [0001]This section is intended to
introduce the reader to various aspects of art that may be related to various aspects of the present
invention, which are described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better understanding of the various
aspects of the present invention. Accordingly, it should be understood that thesgTSa0S188Us are to be
read in this light, and not as admissions of prior art. [0002]Hydraulic fracturing, commonly referred to
as fracing, is a technique used to enhance and increase recovery of oil and natural gas from

subterranean natural reservoirs. %ﬁ&@ﬁi{iﬁ:ﬂlﬁﬁ@&i{gﬁﬁ%@ﬁﬁecting a fracing fluid, e.g., a
Il at hig

mixture of mostly water and sand, into an oil or gas we pressures. The fracing fluid is injected
to increase the downhole pressure of the well to a level above the fracture gradient of the

subterraneaﬁég?%égggﬂ&g in which the well is drilled. The high pressure fracing fluid injection causes
the subterra tion to crack. Thereatfter, the fracing fluid enters the cracks formed in the

rock and caf{8e8ithe craikséctpopadatenaied exténtcbiiuteethatoetiverook varimadiaspkecthisimanner, the
porosity and_permeability, of the subterranean rock formatiqp is increased, thereby allgwing oil and
natural gas I O FEeld EiaHe el [OOSR TAtet) ot ETaa L NS Ahg process.
For examplalefsadhegflaittie miairpefiab@igvunits havitigehigionolanvel@veditdh peeselpéupimps, fracing
tanks, and ofay e y 'p ﬁﬂci FP . ql I h/ fragi i eisg &zfllly coupled
between thjg\;\(/gel[lﬁggld of a Wéﬁ%ndaé?{e frggar%p @ﬁtt} #heﬁ}rg#éﬁ%{%ee T?aj%%aére%ty gf vggveés to control

the flow of frtdeEstRNdIaadbrtfu vReIR IRiaSPestyiPtHBdrRcasgtitel@vention.  Accordingly, it

should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0002] Hydraulic fracturing, commonly referred to as fracing, is a technique
used to enhance and increase recovery of oil and natural gas from subterranean
natural reservoirs. More specifically, fracing involves injecting a fracing fluid, e.g.,
a mixture of mostly water and sand, into an oil or gas well at high pressures. The
fracing fluid is injected to increase the downhole pressure of the well to a level
above the fracture gradient of the subterranean rock formation in which the well
is drilled. The high pressure fracing fluid injection causes the subterranean rock
formation to crack. Thereafter, the fracing fluid enters the cracks formed in the
rock and causes the cracks to propagate and extend further into the rock
formation. In this manner, the porosity and permeability of the subterranean rock
formation is increased, thereby allowing oil and natural gas to flow more freely to

the well.

[0003] A variety of equipment is used in the fracing process. For example,
fracing fluid blenders, fracing units having high volume and high pressure pumps,
fracing tanks, and so forth may be used in a fracing operation. Additionally, a
fracing tree is generally coupled between the wellhead of a well and the fracing
unit. The fracing tree has a variety of valves to control the flow of fracing fluid

and production fluid through the fracing tree.
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OTD-031584 BRIEF DESCRIPTION OF THE DRAWINGS [0004]Various features, aspects, and
advantages of the present invention will become better understood when the following detailed
description is read with reference to the accompanying figures in which like characters represent like
parts throughout the figures, wherein: [0005]FIG. 1 is a schematic of a horizontal frac tree system
coupled to a well head assembly in a surface application; [0006]FIG. 2 is an en@XpHO3AH3af a
horizontal frac tree system having a single horizontal branch; [0007]FIG. 3 is an embodiment of a

horizontal g jie SEYRRIMMOR BF THE DRAWINGS

[0004] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:

[0005] FIG. 1 is a schematic of a horizontal frac tree system coupled to a well

head assembly in a surface application;

[0006] FIG. 2 is an embodiment of a horizontal frac tree system having a

single horizontal branch;

[0007] FIG. 3 is an embodiment of a horizontal frac tree system having a

unified block configuration and two horizontal branches;

[0008] FIG. 4 is an embodiment of a horizontal frac tree system mounted to a
skid;

[0009] FIG. 5 is an embodiment of a horizontal frac tree system having two

horizontal goathead connections; and

[0010] FIG. 6 is an embodiment of a horizontal frac tree system having a

casing hangar with an access port for a horizontal bore.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0011] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and

business-related constraints, which may vary from one implementation to another.
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unified block configuration and two horizontal branches; [0008]FIG. 4 is an embodiment of a horizontal
frac tree system mounted to a skid; [0009]FIG. 5 is an embodiment of a horizontal frac tree system
having two horizontal goathead connections; and [0010]FIG. 6 is an embodiment of a horizontal frac
tree system having a casing hangar with an access port for a horizontal bore. DETAILED
DESCRIPTION OF SPECIFIC EMBODIMENTS [0011]One or more specific entbrpioserss4f the
present invention will be

Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit

of this disclosure.

[0012] When introducing elements of various embodiments of the present

M M

invention, the articles “a,” “an,” “the,” and “said” are intended to mean that there

are one or more of the elements. The terms “comprising,” “including,” and
“having” are intended to be inclusive and mean that there may be additional
elements other than the listed elements. Moreover, the use of “top,” “bottom,”

L]

“above,” “below,” and variations of these terms is made for convenience, but

does not require any particular orientation of the components.

[0013] Embodiments of the present disclosure include a frac tree having a
horizontal configuration (e.g., a horizontal frac tree), which is configured to
reduce the bending moments caused by vibrations, external loads (e.g.,
connected piping), and so forth. In particular, the horizontal frac tree is
specifically designed for a surface application, e.g., land-based in an air
environment. Accordingly, the horizontal frac tree may have a variety of mounts,
supports, connectors, and other features designed for the surface application.
The concepts described herein are not limited to frac trees. In fact, these
concepts are also applicable to other flow control devices, such as production

trees, workover trees, to name a few.

[0014] Hydraulic fracturing, or fracing, involves injecting a fracing fluid into a
wellbore to create and propagate cracks in the subterranean rock formation
beneath the wellhead. In this manner, the porosity and permeability of the rock
formation is increased, leading to enhanced recovery of natural gas and oil from
natural reservoirs beneath the earth’s surface. The fracing fluid is introduced to

the well through a frac tree connected to the wellhead.

[0015] As discussed in detail below, the disclosed embodiments provide a

frac tree with a horizontal configuration. Specifically, the frac tree may have one
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described below. These described embodiments are only exemplary of the present invention.
Additionally, in an effort to provide a concise description of these exemplary embodiments, all features
of an actual implementation may not be described in the specification. It should be appreciated that in
the development of any such actual implementation, as in any engineering or design project,
numerous implementation-specific decisions must be made to achieve the developegs 1g8cific goals,
such as compliance with system-related and business-related constraints, which may vary from one

implementation to another. OTD-031584 Moreover, jt should be appreciated that such a development
effort might SoEOTAAET S HTRGTR GHFE DO HOE AVt L BTG, tEERedh e ki of

design, fabrieadio rndraranetaofuiesfirmthvee dfaudmaneshilhierémdping beneétidikisedisclosure.

[0012]When introducing elements of various embodiments of the present invention, the articles "a,"
“an," "the," gﬁg@?ﬁé onnections) , to enaﬁ%eaﬁﬂnnec ion wM”n a F Prﬁ _ﬁkhe

" are inténded to mean el A bne or More o1 the dements. The terms
"comprisingdiiizchoidingordigdrdtierningf #re ifreendies tplbeaacibsiveaancomessiitngt theserniay be

additional elgmanis QiR IS led AP SIS N QUSRI USE. Ol o Batgm rabove.

"below," and variations of these terms is made for convenience, but does not require any particular
orientation dNée espgiENSEtsI¢J0CSIE RS ensinge premaitsiseivsad PEILRICasBiE tree having

a horizontal\ﬁgfg{gm%W&.1&89rg&@%ﬁr@é‘dt@ﬁ%dv{pjgmgcwg%ggsto reduce the bending

moments caused by vibrations, external loads (e.g., connected piping), and so forth. In particular, the
horizontal frgc tree is cifically designed for a surface application, e.g., land-based in an air
environmenﬁogﬁirdi ;thésh r‘?’f&%@?ﬁﬁé){r@e#rﬂﬁ'ysﬁac&gtﬁrvaﬁ@tpa(ﬁ?ﬂoﬁ g,r'gam%lﬁsafcconnectors,
and other felagird2 degigredddatecigivfnee)aphlicatintionde sboveptisedfeachiesybtrein arg not limited

to frac treesuéré 5a% these coanchai% S are also apfpllcable o) trilr(]ero fl%w \(I:v%rl]trqléld(?wces such as

production trees, Worlpéj\%Ptrees, 0 n%rr%%sgrfeew.%'(?&]ﬂw rauhc fracturing, or ﬁ%?ndg, hvBives

injecting a fraditeyftundantoocakvidtatan dfeatdsamdpbepappiteciaterkstiretest ulstemandzm aock
formation b t A0 this - it - ility of rmation is
increased, IZ%?J%% t@gg\;l\‘ﬁa%g 'Je%gbléryﬁﬁghérgﬁtggﬂ%ﬁy (éai%] ﬁ?rﬁérrgég g{é%&é\?&éﬂ@%@mh the

earth's surfalde.of Hedrastg Huid Asirttissiissed tehheendll traoR)steMmadirédroshicested higthe

wellhead.  hressure fracing fluid into the well 14 through the horizontal frac tree 12 coupled

to the well head 18. The frac system 20 may include a variety of high volume
and high pressure pumps and monitoring units configured to supply the fracing
fluid to the horizontal frac tree 12. In certain embodiments, the fracing fluid may
include water. In other embodiments, the fracing fluid may include other
components such as chemical gels or foams, as well as gases such as air,
nitrogen, and carbon dioxide. As will be appreciated, the particular contents of
the fracing fluid may depend on different factors such as the type of rock

formation 16, the desired pressure of the fracing fluid, and so forth.

[0017] The fracing fluid passes through the horizontal frac tree 12 and the well
head 18 into a well bore 22. From the well bore 22, the fracing fluid enters the
well 14, and the high pressure of the fracing fluid causes the subterranean rock
formation 16 to crack and propagate. As cracks are formed and propagated in
the rock formation 16, additional natural gas and/or oil from the rock formation 16

is released and may flow into the well 14 to be recovered.
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[0015]As discussed in detail below, the disclosed embodiments provide a frac tree with a horizontal
configuration. Specifically, the frac tree may have one OTD-031584 or more arms or branches
extending horizontally from a master valve of the frac tree. The branches of the frac tree include one or
more piping connections (e.g., goathead connections) to enable connection with a fracing system. The
horizontal configuration of the frac tree places the frac connections closer to grodim-davaigdnan frac
trees with a vertical configuration. As a result, the frac tree may experience reduced external bending

moments ¢ y excessive vipratjon and other loads experienced during the fracing process.
00161710, TAUPLoncARe o (TSN S R o FoN AR BEPDS 125, DPbuntace frac
tree). As mastionds alodgea therifrantag syistefidhistus evkibraaup 8. hitiegiedzoredracangtiuid into a
well 14 formﬂi 'ir?cf’b aulsate{rran% n rqgckl anrmg(t)iRnelcgi. Asgé/vill be gﬁpéggi%tedﬁ etgcla W bl@v may be a
natural gas andlor oifwéll. The ROfZBIa Al 1e& P2 i &)‘Uﬁl%d toa w&[heaéq% of'the well 14. As
discussed abayeitzeffaosywiem rA0liptedocescibitt) ressuple fvdtinty €l diddrapstieevasll 1Ashrough the

horizontal 3 15544 SAUGlER o el REa T e austes) 20y pelyde Aufpgel o Mor

volume and pressure pumps an _r’nonltor.lng units configured to sup id to the
horizontal fraeateeat? cangeetitne @ ddimoaethefragpiyatinamalpreRdr whr goatogrs

embodiments, the SR SWIc AR IEIKE OYRE COMRRRSTIS SHr A% hemitAbARISioR fogms, as well

as gases such as air, nitrogen, and carbon dioxide. As will be appreciated, the particular contents of
the fracing fRABNAGIP SRS HiFercpt PIREFORTRAYS des e IGdeKtis: fragisisteMd desired

pressure of [Rediasing Mwdapnshes tAEHIIGEAT bedrreisniued paspealierevabdes Bpragantal frac

tree 12 and the well head 18 into a well bore 22. From the well bore 22, the fracing fluid enters the well

14, and the WiAG5teeRAFe AN RABRCARHOLEEL © (MAtRBIHRT ATBSTHFEEKUBriRaBdPR6P% crack and

propagate. Ag OGEKssarel 500 dhanNdw0pagpted 15 iheorqsk forsratiwiel 6, Rdditiemabratual gas
and/or oll fr(g.n the roci:l%f rmati%n 1@ is rel qs?d aqd may. flow inJo the well 14 to be \'ecovered.
iscussed below, the "horizonfal frac tree 12 includes a variety of valves to

regulate the flow of the fracing fluid through the horizontal frac tree 12.

[0019] As will be appreciated, the horizontal orientation of the horizontal frac
tree 12 positions the goathead connections 28 closer to ground level. For
example, the disclosed horizontal fracing system 10 has a vertical dimension or
height 11 that is substantially less than that of a vertical fracing system, and a
horizontal dimension or width 13 that is substantially greater than that of a
vertical fracing system. In certain embodiments, the height 11 may be less than
approximately 12, 18, 24, 30, 36, 42, or 48 inches. For example, the height 11
may be approximately 12 to 60, 18 to 48, or 24 to 36 inches. Furthermore, the
width 13 may be approximately 1 to 20, 2 to 15, or 3 to 10 feet. In certain
embodiments, a width/height ratio of the width 13 to the height 11 may be
approximately 2:1 to 20:1, 3:1 to 15:1, or 4:1 to 10:1. By further example, the
horizontal frac tree 12 (i.e., above the wellhead 18) may have a vertical
dimension or height 15 that is substantially less than a vertical frac tree, and the
horizontal dimension or width 13 that is substantially greater than a vertical frac
tree. In certain embodiments, the height 15 may be less than approximately 12,
18, 24, 30, 36, 42, or 48 inches. For example, the height 15 may be
approximately 12 to 48, 18 to 42, or 24 to 36 inches. Furthermore, the width 13

may be approximately 1 to 20, 2 to 15, or 3 to 10 feet. In certain embodiments, a
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[0018]As shown, the horizontal frac tree 12 has a horizontal branch 24 that extends along a horizontal
axis 26 from the well head 18. The horizontal branch 24 includes at least one piping connection (e.g.,
goathead connection 28, which may itself comprise multiple connections) to couple with the frac
system 20. As discussed in detail below, the horizontal branch 24 may include multiple goathead
connections 28 in a variety of orientations. Moreover, the goathead connection9280&1584¢|ude
WECO union connectors, compression fit connectors, or other types of pipe connectors for coupling to
the frac system 20. In certain embodiments, the goathead connectigns 28 may have threaded or butt
welded ond BN B 2R OB Tt s QSR BB B BRCAE B S, 19000 pot
20,000 psi, 26;000:pso 06mose 4AFutthedriore, as discussed below, the horizontal frac tree 12 includes
a variety of valves to regulate the flow of the fracing fluid through the horizontal frac tree 12. [0019]As

will be appregiggg, te MarariAbaTansaion atdbe Ak tieedd RosiinaRte gaathead

connections 28 closer to ground level. For example, the disclosed horizontal fracing system 10 has a

vertical dim&RESICABIYMAtIArease i3 HanstiasiaIgmesy iRaenleefiegeitical FREERGERREN, and a

horizpntal dﬁ"é‘énﬁi@é‘ %W‘é’@@é@s@ﬁé%é&@%ﬁﬁ‘@“%ﬁ%@% W@ﬂw@%oé?c\é%ﬁiﬁ | §gstgeaystem. In
certain embodiments, the height 11 may be less than approximately 12, 18, 24, 30, 36, 42, or 48

inches. For BREHHEEh&FRNERNA) b affpfoxmARIgas eoveealirn) Astupen H2¢¥hknes.

Furthermorenghe 18cifd theayrie AR rexdriely2LEp 26siBdeidd erterrial Idhtretelg. CoIfbAG,
embodiments, a Width/é1ei ht ratio of the width 13 to the heBhE‘;{j m%y be e}gﬁroxima ely 2:1 to 20:1,

3:1 to 15:1, YAYE1A90: I8 RAARPASAISILROSHE o UYnoe 7%l 1 I SN WoLdFe D linead 18)
may have aettdinal dbnensivs ochigight thtleat is shibstantialiyidess Thaheaatsrtmathtantizdig, and the

horizontal dimension or width 13 that is substantially greater than a vertical ftac tree. In certain
embonmontBaHa A BendiRay B T o B oo I SR R s, For
example, thedralgiy d®meytEbappaoxariaEpdia tD48,the well2] by tbe3tthatest withrthermore, the

width 13 MG SRR 1 202 1D L RRIBARISHL REEARIROtmED Ry

OTD-031584 widt ght ratio of the width 13 to the heig may be approximately
to 15:1, or 4nave aovaripipzd|meowihtieniuealiv, aniaipeertady belgublendbadvitzatiths and other

forces that gipater A ReRdling Memantin BisliatigssdRolheguzanalire i dioredyces the

possibility of bending moments exceeding speuﬂetia&%rameters at a connection 17 (e.g., a flanged
connection) itdiean tHdevaprertalsitacd ge niAbsRalmarwee $erveerilivniPRCaresml loads

(e.9., pipingiaeMRSaR AP BFE RENIGNABEDCE I aRBITEp HietaEOwad @’Ql-t%%@iﬁ@qmlihﬁs‘?ﬂemm
loads are vertically closer to the connection 17, there Eﬁnsubstantially reducing any bending moment

b
relative to tH Ee QRS9 SRt AR MFeSyEIRIh] InBiRe MeL stk R AreeraRidiBnadhe well 14

may be redugrshyithgperilustraéasl herizandal fragdreali? iftursre sxeielding heozenishfrartree 12
may have a varjet ﬁf mounts.conrg tiorJ{s%,dan supports to hel%retai the horizontal ?r%Qch 24 in the
horizontal oRGRIIRAH RBRELABRe g (IS8 AneRh o PR BBIRIAR0 THR RGHURREa el free 12 also

improves senoriasaittity;docitae sk artey el @acesapdifym ehsityranspkletvand repair the tree 12 at the
ground level. As a result, operators of the fracing system 10 may not need an external lifting or raising

apparatus (¢ 'adqera iyt ls e YotrbaliiBsAdedRaR SheiariiapbeonusstiopsRs. Indeed,
all components and connections of the horizontal frac tree 12 may be accessed from the ground level.
fracing process, the horizontal frac tree 12 also includes a vertical access
connection 32. Consequently, a well operator may have separate access to the
well 14, while the frac system 20 is coupled to the horizontal frac tree 12. As
shown, the vertical access connection 32 is generally in line with the vertical axis
30 of the well 14. The vertical access connection 32 may be used to access the
well 14 in a variety of circumstances. For example, the vertical access
connection 32 may be used for natural gas and/or oil recovery, fracing fluid
recovery, insertion of a frac mandrel, and so forth. During the fracing process,

the vertical access connection 32 may not be in use. In such circumstances, the
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[0021]In addition to the goathead connections 28 that may be used for the fracing process, the
horizontal frac tree 12 also includes a vertical access connection 32. Consequently, a well operator
may have separate access to the well 14, while the frac system 20 is coupled to the horizontal frac
tree 12. As shown, the vertical access connection 32 is generally in line with the vertical axis 30 of the
well 14. The vertical access connection 32 may be used to access the well 14 D ED+0G¢589f
circumstances. For example, the vertical access connection 32 may be used for natural gas and/or oll

recovery, fracing fluid recovery, insertiopn of a frac mandre|, and so forth. During the fracing process,
the vertial AEOLR ASHESRINBS Y HOCBaH PEB e T e BB B84 vertca

access conmgh@re32unaynbid e wglicld ondea ehatificddly toha aintidalabigis pressgetiontise well 14.

More specifically, the vertical access connection 32 may. be plugged wjth one or more .of a variety of
Dlugs 34, SUTR A EPS B8, D antAoY LG PcsH bt il BPv) plug
36 or a wirektassrteiugedB magrexasgdaogphr ey dricabaessss caine ¢B6TY 3plug Sértain
embodimen hric Y Eﬁ ed.t ical. n ion.32. ill be
appreciated%omrﬁgéﬁ$én§%g%¢&r§%4 atjﬂ/%l)g %quesg;?k F&%@ﬂ%‘%%@e%%%%nﬂ%%% @%Sfisvmate the well
14 and the WelligsrecPoctinfieiosal iy, lubrigistars48dmeloRe disedrimeraplings \Ertisrlyansesed below a

horizontal bege §E2iiSRSEI AL B IPIZCIRIIT RN L BF AdiQ SIORES AW FANPIRERAtROKRIed the

vertical access connection 32 above the horizontal frac tree 12. The vertical access connection 32 also

may be usedaBifdeACERARIQYVINSHIE add dthdPatfpinentiath fide ardibthie xeliboR¥s. 2is a
schematic OAaaimmaW,irasrm@&@egé@g@awywowmmtﬁy?@ ﬁmmg’m@ta!;&@qogmla having
ustra

one branch 24 with three goathead connections 28. In the il ted embodiment, the horizontal frac

tree 12 is cAPIEANEL PRES1EF2aRREDIIS 60 HAVIRG AnizsriAl dias deauitetopSARIGIFM this

embodimengdbipMenz ydapksactiiee dicacaomied icoeblasiesyalyevelank Gdtxoatamgs 64. In other
[ elow, the master valve k 60 and the hcgi ontalg{ac tree 12 may be

embodiments, as discussed o]

part of a sianaéeu iemefo\é ‘f‘ 39085'%888%%0{% aisﬁrﬁ?)?y 488 %Wﬁ‘? arYa%Ee{He two
componentofdgeibhandistinell beuippeadiaitditbeveiteisr 23lve 62 regulates the flow through a main
bore 66 coupled to the wellbore 22. The flow through the main bore 66 may be a production fluid such

as natural ggsoangi/or pjor 2 fEaging:fldid P B eshPE HisoHRGHSH el hBR NIk RIS AP and a

vertical bore 67 o?the tree 12 may be sized to provide "full bore access", such that tools may be

inserted thrdlisiratideantie BRbaRstigt i dotaccdmvBirretReanenstevith g gertgadions from
the main angypigieabiores 662N i EhaEaNdRRLARBISHR B aYaRRI 88 SITNg the main

and vertical bores 66 and 67 have an internal diameter that is equal to or greater than the internal

diameter of SOPRIBHdRdh PSR ¥ VRRIRIEQRAKEIR 2 asteealMeRtbotiRTERReFECEYD-031584
master valvgnhGihigayripddraenallihepesateshtin adeembaimenisoide apiemvaiterolanay be

hydraulicall r e6g. Additionally, plugs, 34 may be disposed in the majn bore Eto isolate a desired
portion of 1 ERRRE BOCR AR5, T oA PR U S0B8PS FRaF Bike\ B8 (B8 Tate a flow of
fracing fluid valtlee blatkb@dea2izl BienitertizontalufyatO tneay 13k dispdseganttloé enaindlerartficid isolate
equipment qgupled 1o, 11c yertical spepss connegtion 32. Maraauerecause e lusiialed
embodiment inéludes onYy One Master valve , a well'operator may access the well bore % through
the vertical aooepsnenthidegetngr withwilt heeahneriajecthtiodighasteltipdveab2 e gotetbshown, a
horizontal bﬂB‘%\/?t%r%XJ&H%S F&‘éﬂv%r@%@%&&'ﬂéﬁ' {Baﬁwg%ellbore 22. The flow through the

main bore 66 may be a production fluid such as natural gas and/or oil or a fracing

fluid supplied by the frac system 20. The main bore 66 and a vertical bore 67 of

the tree 12 may be sized to provide “full bore access”, such that tools may be

inserted through the main and vertical bores 66 and 67 into the wellbore 22,

without restrictions from the main and vertical bores 66 and 67. This can be

accomplished by, for example, ensuring the main and vertical bores 66 and 67

have an internal diameter that is equal to or greater than the internal diameter of

a production casing 69 within the wellbore 22. In certain embodiments, the
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12 along the horizontal axis 26 of the frac tree 12 (e.g., along horizontal branch 24), and is operatively
connected to the main bore 66. The horizontal frac tree 12 also includes valves 74 disposed along the
horizontal bore 72. The valves 74 are configured to control and regulate the flow of fracing fluid from
the fracing system to the main bore 66 and the well bore 22. As with the master valve 62, the valves
74 of the horizontal frac tree 12 may be manually or hydraulically operated. Th©mnprigensg4rac tree 12
also includes three goathead connections 28 at an end 76 of the branch 24 opposite the main bore 66.
More specifically, the frac free 12 includes a horizontal goathead conpection 78, a top vertical
goathead cORRREEOIPHS, BRATABA ARHTLA RIS Lo eetGMEsc RS B RER
embodiment el sibyelecgopdnaait s npetiatesl 3A dditeneih qliige 34 may becllidpaked, 4, 5, 6, or
more goathead connectjons r other types of piping connections. E gaathead connection 28 is
operately DT O R DS R o T O s s S of SR goathead
connectionspAgreéyrbaycbarmispeded ithdlirmmsysteone2 6 joaufadeoa dther alomacing dhuiiddoed to flow a
fracingfluidtf G 'gt ﬁqh'rt tdq,- b9im t? % i gHé C lree, ' rted by a
brace 84 ext{e(r;%J ing TErS(l;S?rr_neet e'f:.a§é trege@Z%tdp t}r{% mézlalstegy v% vgl %c%g @ . F(f? exgmp e,l%ih%e%?g)ce 84 may
be mechanitgigteoggidianent, eolrlay otowthaedastone @cchesiraennastionadd. théVisier®veo. In other

embodiments, ag, diseHESRGRERY. It BaiReRiahERRIEE LA AY RSSHAPLIGE By apoRlipr brace
mounted to a skid. The brace 84 OTD-031584 helps to retairi the horizontal branch 24 in the horizontal

orientation, GREIEHY TEHYCARFESE ¥ ISHItIBE 4%/ HERKIRGLR YRIGIGRY FABESHATIRAEPBradAch 24
relative to thgilaek bR tBeRABS RhVaiRiscoaneastions (e.g., flange 64). [0024]FIG. 3 is a
schematic of an embodiment of the fracing system 10, illustrating the horizontal frac tree 12 having two

horizontal b s 24. The illustrated embpdiment includes similar elements and,element numbers
e the ombl 028D, <l oH B A P B R R e B E25e 66 atong
the horizontdPaaiisngetheduliticoaliyl, txésHGindritel reentiees124(efgheafong thegiddhiaitbrahichopposite
horizontal disgctigns. : i sip a fi irectl jzontally
away from tggy\’/vgﬁ% égﬁ%%glqs&eggg r? 31 @%gﬁﬁe@gﬁ %)?'t%’l r'i?ré( ;8 ﬂ% %%’coi%d?r%%%%%%% é2)(l?ri%%ntally away
from the well heksp iBcladesvelties ahdliseosed alrngits nozaenwhodaré2apphexiaibesy’480 degrees

apart. In othgy-empRARERtE, BishHst ard E@é&ﬂﬁ%dﬂﬁ%cmﬂﬁ&ro@ar%ﬁgﬁg{lﬁlﬁd“%rﬁ%et?r&&ﬂgz to 150, 3

to 100, 4 to 50, or 5 t0 25 degrees apart. Similarly, other embodiments of the horizontal frac tree 12
may includeS¥frisEolonidpePRIAZoPIRIGS Afch Breowelt Boes Zdpl SstvetBritecReaster yethe Bérizontal frac

tree 12 mayihe GaRfigured 5 amaymvnebital Fsangesnant (B bW MURGSNE DR Pl E3Adngrees apart,
three branches 24 at 120 degrees apart, four branches at 90 de&}rees apart, five branches 24 at 72

degrees apAREHRES bt RSN iPGdErEct2@sR) ABHABT D TFEI9BeRS. B0BRERISSucing the
possibility obgrat beneit 18 piveiénbreeleth\Estepbesielkheatal® boleck &0 Mo apsesiiigly connections

(e.g., flange, 64), The symmetrical arrangement of branches 24 may ipcludg substantially equal
engihs. dia RSB SRS RSES D O R R AL STl B GP e WER hoad 16. I
other embodioatntsadivebnantbe 8P4 anayanbbliern vesijramgdatia adrangeentiohaddut\Weileell head

18. [0025]A§,|sholﬁvn the hogirzncbnégl bor? 72 of Geascl} of the f(i)rg{haré% s%congcl%lrgrpschﬁg 100 and 104 of

the horizont racl‘{?gg tJe.g is opera'triQ/%Py connectad 1o the Mail bore 66 As & 1esu , two Bws of

fracing fluid enzyoditreandse meiniud S6! ddirg 2 frlcing oeseation!eamhdicatsttignaridiverl03.

Additionallyolﬂpép types of piping connections. Each goathead connection 28 is operatively
connected to the horizontal bore 72. As will be appreciated, each of the three
goathead connections 28 may be connected to the frac system 20 by a pipe or
other conduit configured to flow a fracing fluid. Furthermore, in the illustrated
embodiment, the horizontal frac tree 12 is supported by a brace 84 extending
from the frac tree 12 to the master valve block 60. For example, the brace 84
may be mechanically coupled (e.g., bolted) or welded between the frac tree 12
and the block 60. In other embodiments, as discussed below, the horizontal frac

tree 12 may be supported by a post or brace mounted to a skid. The brace 84
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OTD-031584 horizontal branches 100 and 104 have three goathead connections 28, wherein each
goathead connection 28 is operatively connected to the respective horizontal bore 72 of the first and
second branches 100 and 104. As discussed above, the horizontal branches 24 may have other
numbers of goathead connections 28, such as 1, 2, 4, 5, 6, or more goathead connections 28. [0026]In
the illustrated embodiment, the first and second horizontal branches 100 and 104 BraBtE84naster valve
block 60 form a single, continuous block 108. In other words, the first and second horizontal branches

100 and 104 and the master valve block 60 may be a single piece, and are not coupled to one another
oy the flangBRS Hir EAIS 4 CIERB Bl CIEO el Tl B aGe B T A LR B IREEM00 ancl 104
and the blockediisiratithe tpassibilitye ofirghgeperidiagnatalicotimgo o tite thgedueitalnuetimehepdbodiments,

the first and s ¢ orédtg%iz%rléggktganv%ﬁ% 1g8 ?gd 104 and the master vzlve bh)ck GOﬁ%Qay be fixedly

rejativ e or various connections, (e.q.. flange 64).
coupled toge‘? ErVia werde joints or-other permanent connec 1ons In t |sgmanngr, number of

flanges 64 and other removable connections in the fracing system 10 is reduced, thereby increasing

the structurdPRR4drity itGhSfiscth§e)eteatic @hrsa remradineet dfeths drasdngisysiedmdRis on the
fracing systamshReiR) e HariddataI Sehematc of RRARPERETRSIAN e BRiegsystem Reillustrating

the horizontal frac tree 12 mounted to a skid 120. The illustrated embodiment includes similar

elements arltisiEatRAGTORAERERE thelwdRpiRieht<RBEAT /. SemerhaimPRie 98dthSo is
dLSSOSGd amubtflmma{mm&@m@mﬁgﬁﬂmmmﬁn%ﬁmé&zﬁ?mwmtalwhmm?nts, the
skid 120 may include a central opening that is completely surrounded, by stryctural elements (e.g.
pears and HERHAIGTGER BRIABtIT 2 1A KPP IR AP p R A AR ey
surrounded thi tfracstreeturaletzmerits oppositdinglyiztma alizatiah $radrirethd2 weayd)eaifistalled by
moving the the skid, 120 to a position above the we ad.18 then gradually lowering the skid 120
dommare S tat TS Rodd 28 RO STt 2 G T e e SRR e skid
120 may inclédeaaseopedibgaoch| dtlsh ahdetersd inharsemaiad ydirentian é06ehofitentliyg 22@y0 a central

ti ft '  QTD- 4 ' , | - Hastalled b
moving e SH8 105 ROl I s WAl hEnd 15 Chth et Ing i Rei o RLly moves

along the sleépariitnatee 180 i_‘sifhﬁﬂtﬁéspﬂméi'- p@iﬂtﬁﬁﬂ@@M@ﬁfﬁ@dﬂ?@rﬁlﬁ%é@(imodwelps to
support, levg|-gapeenehhalianetheyas1? (Hiing anghafes thadnstrjlalion ghths Beg b4 In

addition, the horizontal frac tree 12 is supported by braces 122, which extend between the horizontal

frac tree 12 $9Qress swart2@imilgsitapilen ssonecing ntsohihiseBorizontalae Hieenbhierdl secured

(e.g., bolted)efyeldad demasretheiairankrbiiasdsessl 2rstdiaminil 128 bFAechlkisl 2@ s secured
to the ground b)F anchored posts 124. For example, the anchored posts 124 may be secured to the

ground by cHlf RhEraiaslingmaksisPiessd furiskap efrcaiag anermatuis hdjustment
legs 126.Th&vo branches 24 at 180 degrees apart, three branches 24 at 120 degrees apart,

four branches at 90 degrees apart, five branches 24 at 72 degrees apart, or six
branches 24 at 60 degrees apart) about the well head 18, thereby reducing the
possibility of any bending or pivoting relative to the well head 18, block 60, and
associated connections (e.g., flange 64). The symmetrical arrangement of
branches 24 may include substantially equal lengths, diameters, and/or weights
to help distribute the loads symmetrically about the well head 18. In other
embodiments, the branches 24 may not be in a symmetrical arrangement about
the well head 18.

[0025] As shown, the horizontal bore 72 of each of the first and second
branches 100 and 104 of the horizontal frac tree 12 is operatively connected to
the main bore 66. As a result, two flows of fracing fluid may enter the main bore

66 during a fracing operation, as indicated by arrows 103. Additionally, both
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adjustment legs 126 enable height adjustability of a height 128 of the skid 120 from the ground. For
example, the adjustment legs 126 may be pneumatically-driven legs, hydraulically-driven legs,
motorized legs, threaded legs, or any combination thereof. Furthermore, the adjustment legs 126 may
be manually adjusted by an operator, or the adjustment legs 126 may be automatically adjusted by a
controller that incorporates sensor feedback, user input, and various models (e@rDag3AE8model of the
tree 12, a model of the landscape, and so forth. [0029]As the height 128 of the skid 120 is adjusted,

the height of the horizontal frac tree 12 is gdjysted. The adjustment legs 126 may_be used to provide
additional vARIZP ARG ROIA U RGN b B ERNE TR SOTMBRRLEOTRERS I a8iNg SR indesired
movement efdbie tipathizatheadjesttioant2egssl 2patativelyy berirsedcd levettibe teapddtivelative to the

ground and/or align the tree 12 relatiye to the well head 18. For mple, the rightyard adjustment
20(s) 126 ) 60 VEERELS aeg OPos Aol auA v ATt ks e R ot
tree 12. Likebzes thihéefivoaimbatdustiraech sy (8% 1 pGagndyabe usthetomasbears laviegtathiedidportion of

the skid 120Crﬂ%$i?§§%pgﬂéﬁg@lﬂr§? ireéa é?ol?ﬁ§@F'&t§ei§oac%% H:Sojf%n embodiment of the

fracing syste ustrafihg a horizdntal frac tree 12 having two horizontal goathead connections 28.
The illustrated embodiment includes similar elements and element numbers as the embodiment shown

in FIG. 2. Ad&#8ln, thetBRdIHs R Rbadiments i frat dncbsesand e anERLBERRERARS

connections129. dhere GPeeiiicakynratér JeniBasdopnestiandme nds inizentabykroosthe end 76
of the braan1 24, In other words, each of theég@ocftL head co [Erctions 28§ tenas @om the end 76 along

the horizontdl RREH&8F e 16rIGH AN aREFR% DORCORA RS VY 0eaRH JR4R0KH BSnnection 28
is operativeinasteneciod dbie 6®rizantal hawgla. (R3] i abeinancembiieditoesniebitteHeacing
system 10, fsiratipg feayellnead 45 baving & casing ianger ddpwith an aceess port 43 for the
horizontal boye 5 g‘?’llustrated emEnoD when% ch?u es similare emeth ang element numebers as the
embodimenbsirwhesn1BGaxd AS4lemdrihthblbokifitht e thereti2nestemeéstingpagpattztecanodss port 142

of the casin 0 is couple [ 64, Additio ' illyst

em bodimen%{ﬁg %éﬁfeér @aﬁ\%&%g is%c%tﬁ:a?eé1 %%%ﬁ@%%&?ﬁg@%e%ﬁ% %%ﬁ?o#ﬁ%ﬁ%lrizontal
bore 72. As Wﬂh@é%ﬂpﬂ%bi&f@b_lﬂﬂf’e omribetimasiheaigi iockl 6orenay bﬁtrﬁiéeﬂbfirp_buwees through
the access '?&’zlaﬂffgr AdNGtasHIRET AL SHaRISH 8 QRPHELHSRACIRSH I eEAFIBE fianger 140

(e.g., through the vertical access 32) without needing to move the horizontal frac tree 12. Similarly, an
operator majuaReeseftfianaambrIEOHIRT fRERAPISIET RN R hEITRF MG PHieBhi] frac tree

12 from the riigag 4RO NUFlesihg Ineesian A e Rb Rdana U morfigayons and
m

alternative forms, specific embodiments have been shown by way of example in the drawings and
have been dESLAISHE GHERtRf R NAIBA SRMENLH S EE GRS S¥E8ThAP the invention is not

intended to be limited to the particular forms disclosed. Rather, the invention is to cover all
modificationf)02yJivaleh®s, 4nd atectaimadatiingnveghibatersititcdiriti s dopeng tysiaverttihn as

defined by tnﬁléﬂjﬁwaﬂ'gh%pﬂgﬂgggtgllaﬁgé'tree 12 mounted to a skid 120. The illustrated
embodiment includes similar elements and element numbers as the embodiment
shown in FIG. 2. As shown, the skid 120 is disposed about the wellhead 18 and
supports the horizontal frac tree 12. In certain embodiments, the skid 120 may
include a central opening that is completely surrounded by structural elements
(e.g. beams and framework), such that the well head 18 fits in the central
opening and is completely surrounded by the structural elements. Accordingly,
the horizontal frac tree 12 may be installed by moving the the skid 120 to a
position above the well head 18, and then gradually lowering the skid 120
downward such that the well head 18 fits within the central opening. In other
embodiments, the skid 120 may include an opening or slot that extends

horizontally from an edge of the skid 120 to a central portion of the skid 120.
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OTD-031584 CLAIMS 1. A system, comprising: a land-based horizontal fracturing tree, comprising:

a first hydraulic fracturing bore configured to flow a first fluid, wherein the first hydraulic fracturing bore
extends along a first horizontal axis, and the first horizontal axis is generally perpendicular to a vertical
axis of a wellhead. 2. The system of claim 1, wherein the land-based horizontal fracturing tree
comprises a first goathead connection, wherein the first goathead connection i©De8Ns8% connected
to the first hydraulic fracturing bore. 3. The system of claim 2, wherein the first goathead connection

extends alo
extends alo

%%the flrs ho |z al axis, 4. The sy

R N S e st L R Sl

connection
| fracturing

tree comprisesiacseandoyeathead aelinkestidmMepaiativehacahiplecliolbadirpidyaibuteoivasturing bore,
wherein the flrstﬁg athel-a{::l rﬂrmﬁctlon e nds lr?n%the first h nzont | axj ﬁearnd ttgegecor}d

connection

? tr |s n
extends along € vertica aX|s

the skid 120 helps to support, level, and generally align the tree 12 during and

roper p03| or0 e it imen
after the installation of the tree 12. In addition, the horizontal frac tree 12 is
supported by braces 122, which extend between the horizontal frac tree 12 and
the skid 120. In certain embodiments, the braces 122 may be mechanically
secured (e.g., bolted) or welded between the horizontal frac tree 12 and the skid
120. The skid 120 is secured to the ground by anchored posts 124. For
example, the anchored posts 124 may be secured to the ground by concrete or

other anchoring material.

[0028] Additionally, the skid 120 includes adjustment legs 126. The
adjustment legs 126 enable height adjustability of a height 128 of the skid 120
from the ground. For example, the adjustment legs 126 may be pneumatically-
driven legs, hydraulically-driven legs, motorized legs, threaded legs, or any
combination thereof. Furthermore, the adjustment legs 126 may be manually
adjusted by an operator, or the adjustment legs 126 may be automatically
adjusted by a controller that incorporates sensor feedback, user input, and
various models (e.g., a CAD model of the tree 12, a model of the landscape, and
so forth.

[0029] As the height 128 of the skid 120 is adjusted, the height of the
horizontal frac tree 12 is adjusted. The adjustment legs 126 may be used to
provide additional vertical support to hold the horizontal frac tree 12 in place,
thereby blocking any undesired movement of the tree 12. The adjustment legs
126 also may be used to level the tree 12 relative to the ground and/or align the
tree 12 relative to the well head 18. For example, the rightward adjustment leg(s)
126 may be used to raise or lower the right portion of the skid 120, and thus the
horizontal frac tree 12. Likewise, the leftward adjustment leg(s) 126 may be used
to raise or lower the left portion of the skid 120, and thus the horizontal frac tree
12.
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6. The system of claim 2, wherein the land-based horizontal fracturing tree comprises a second
goathead connection operatively coupled to the first hydraulic fracturing bore, wherein the first
goathead connection extends along the first horizontal axis and the second goathead connection
extends along the first horizontal axis. 7. The system of claim 1, wherein the land-based horizontal
fracturing tree is coupled to a master valve block having a master valve, and th®@ Toeegrs&dve block is
coupled to a wellhead. 8. The system of claim 7, comprising a brace extending from the land-based

racturing tree to the master valve blpck, wherein the brace is configured to support the
< B B %

horizontal f
land-based

ntal%gct ifty A SENYNRHE QTN PEIRASIMN VS TIO

sed about

the wellheadlasitationfigLnierZontel $exttesbtd 2 Iguoingdtadrfacdzamel goathtessiconedrtoesdisposed
kid_and, the land-based horizpntal fracturing tree, wherein the brace, is configured to
i T oo TR e RS S e B ot SR SRS

between th

support the Tarid-base

orizon racturing

id

comprises aadcthst embodimenbdiusimantfég.confgistdinadipeseachéfbf tieherakah fldnothe ground

suace. 11 Eey Yl o A, Wiersinedanshpesherzenialiacdyan g somprices @

vertical access connection exten Ing alo e vertical axis. 12

e

vertical acc@satheatcaonestonguestensdrebenzoatpllygfma thelend 76 of the branch 24.

In other words, each of the goathead connections 28 extends from the end 76
along the horizontal axis 26 of the horizontal frac tree 12. As discussed above,

each goathead connection 28 is operatively connected to the horizontal bore 72.

[0031] FIG. 6 is an embodiment of the fracing system 10, illustrating the
wellhead 18 having a casing hanger 140 with an access port 142 for the
horizontal bore 72. The illustrated embodiment includes similar elements and
element numbers as the embodiment shown in FIG. 2. As shown, the horizontal
bore 72 extends through the access port 142 of the casing hanger 140 and is
coupled to the main bore 66. Additionally, in the illustrated embodiment, the
master valve 62 is located on the horizontal frac tree 12 and along the horizontal
bore 72. As will be appreciated, the connection of the horizontal bore 72 to the
main bore 66 through the access port 142 of the casing hanger 140 enables an
operator to access the casing hanger 140 (e.g., through the vertical access 32)
without needing to move the horizontal frac tree 12. Similarly, an operator may
access the main bore 66 and the wellbore 22 without removing the horizontal frac

tree 12 from the wellhead 18.

[0032] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.
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13. A system, comprising: a land-based horizontal fracturing tree, comprising: a first hydraulic
fracturing bore configured to flow a first fluid, wherein the first hydraulic fracturing bore extends along a
first horizontal axis, and the first horizontal axis is generally perpendicular to a vertical axis of a
wellhead; a first valve disposed along the first hydraulic fracturing bore; and OTD-031584 a second
valve disposed along the first hydraulic fracturing bore. 14. The system of clai®T3,08"1684in the
land-based horizontal fracturing tree comprises a master valve and a vertical access connection in line
with the vertical axis of the wellhead, and the first and second valves are horizontally offset from the
vertical axis ER Iﬁ%e system of claim 13, wherein the land-based horizontal fracturing tree comprises:
a second hy%rau IC Tracturing bore configured to flow a second fluid, wherein the second hydraulic
fracturing bore extends along a second horizontal axis, the second horizontal axis is generally
perpendiculdr to thd s¥stial erivplisigivellhead, and the second hydraulic fracturing bore is different

from the first hydrayjic #iacldiRg BRI Yracturing tree, comprising:
a first hydraulic fracturing bore configured to flow a first fluid,
wherein the first hydraulic fracturing bore extends along a first horizontal axis,
and the first horizontal axis is generally perpendicular to a vertical axis of a

wellhead.

2. The system of claim 1, wherein the land-based horizontal fracturing tree
comprises a first goathead connection, wherein the first goathead connection is

operatively connected to the first hydraulic fracturing bore.

3. The system of claim 2, wherein the first goathead connection extends

along the first horizontal axis.

4. The system of claim 2, wherein the first goathead connection extends

along the vertical axis.

5. The system of claim 2, wherein the land-based horizontal fracturing tree
comprises a second goathead connection operatively coupled to the first
hydraulic fracturing bore, wherein the first goathead connection extends along
the first horizontal axis and the second goathead connection extends along the

vertical axis.

6. The system of claim 2, wherein the land-based horizontal fracturing tree
comprises a second goathead connection operatively coupled to the first
hydraulic fracturing bore, wherein the first goathead connection extends along
the first horizontal axis and the second goathead connection extends along the

first horizontal axis.
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a third valve disposed along the second hydraulic fracturing bore. 16. The system of claim 13, wherein
the land-based horizontal fracturing tree comprises a one-piece body having the first hydraulic
fracturing bore. 17. The system of claim 13, wherein the land-based horizontal fracturing tree is
supported by a skid having at least one height adjustment mechanism. 18. A system, comprising: a
land-based horizontal fracturing tree, comprising: a first horizontal fractl@mp0sd $8anch,
wherein the first horizontal fracturing tree branch comprises a first hydraulic fracturing bore configured

to flow a first hydraylic fracture fluid; an .a first support configured to support the first horizontal
fracturing trde brac VR A REMBTC SHETRIRCRS U PR B A A A LA TR ES G tne
land-based botizieatabimohastgriregveoblpdsdriving a master valve, and the master valve

block is coupled to a wellhead.

8. The system of claim 7, comprising a brace extending from the land-based
horizontal fracturing tree to the master valve block, wherein the brace is

configured to support the land-based horizontal fracturing tree.

9. The system of claim 7, comprising:

a skid disposed about the wellhead and configured to be secured to a
ground surface; and

at least one brace disposed between the skid and the land-based
horizontal fracturing tree, wherein the brace is configured to support the land-

based horizontal fracturing tree.

10. The system of claim 9, wherein the skid comprises at least one height

adjustment leg configured to adjust a height of the skid from the ground surface.

11.  The system of claim 1, wherein the land-based horizontal fracturing tree

comprises a vertical access connection extending along the vertical axis.

12. The system of claim 11, wherein the vertical access connection is

configured to receive a plug or a tool.

13. A system, comprising:
a land-based horizontal fracturing tree, comprising:

a first hydraulic fracturing bore configured to flow a first fluid,
wherein the first hydraulic fracturing bore extends along a first horizontal axis,
and the first horizontal axis is generally perpendicular to a vertical axis of a
wellhead,;

a first valve disposed along the first hydraulic fracturing bore; and
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a second horizontal fracturing tree branch, wherein the second horizontal fracturing tree branch
comprises a second hydraulic fracturing bore configured to flow a second hydraulic fracture fluid; and
a second support configured to support the second horizontal fracturing tree branch in a second
horizontal orientation. 20. The system of claim 18, wherein the first horizontal fracturing tree branch
comprises at least one goathead connection, and the at least one goathead coOmT&:031 58operatively
coupled to the first hydraulic fracturing bore and configured to flow the first hydraulic fracture fluid. 21.

bortion configured (o couBlE TS IDBRRERCARCAL B 31 (NS IBAFRC et S coaxial wih
the wellbore; a second bore non parallel to the first bore; and a frac fluid receiving portion coupled
to the secong}borerguch ihatinseiiathias TWirbiareoel B R e S5 Rnd RIS R larm & eyt bore.
comprises a master valve and a vertical access connection in line with the
vertical axis of the wellhead, and the first and second valves are horizontally

offset from the vertical axis.

15.  The system of claim 13, wherein the land-based horizontal fracturing tree
comprises:

a second hydraulic fracturing bore configured to flow a second fluid,
wherein the second hydraulic fracturing bore extends along a second horizontal
axis, the second horizontal axis is generally perpendicular to the vertical axis of
the wellhead, and the second hydraulic fracturing bore is different from the first
hydraulic fracturing bore; and

a third valve disposed along the second hydraulic fracturing bore.

16. The system of claim 13, wherein the land-based horizontal fracturing tree

comprises a one-piece body having the first hydraulic fracturing bore.

17.  The system of claim 13, wherein the land-based horizontal fracturing tree

is supported by a skid having at least one height adjustment mechanism.

18. A system, comprising:
a land-based horizontal fracturing tree, comprising:

a first horizontal fracturing tree branch, wherein the first horizontal
fracturing tree branch comprises a first hydraulic fracturing bore configured to
flow a first hydraulic fracture fluid; and

a first support configured to support the first horizontal fracturing

tree branch in a first horizontal orientation.
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OTD-031584

19.  The system of claim 18, wherein the land-based horizontal fracturing tree
comprises:

a second horizontal fracturing tree branch, wherein the second horizontal
fracturing tree branch comprises a second hydraulic fracturing bore configured to
flow a second hydraulic fracture fluid; and

a second support configured to support the second horizontal fracturing

tree branch in a second horizontal orientation.

20. The system of claim 18, wherein the first horizontal fracturing tree branch
comprises at least one goathead connection, and the at least one goathead
connection is operatively coupled to the first hydraulic fracturing bore and

configured to flow the first hydraulic fracture fluid.

21. A tree assembly for controlling fluid for a wellbore, the tree assembly
comprising:

a connection portion configured to couple the tree to a wellhead assembly
of the wellbore;

a first bore coaxial with the wellbore;

a second bore non parallel to the first bore; and

a frac fluid receiving portion coupled to the second bore such that inserted

frac fluid is received by the second bore before the first bore.
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