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(57) Abstract: A frac transfer system (600) may include a Christmas tree (652) having a lateral extension (662); and a manifold (670) in
fluid communication with the Christmas tree. A portion of the manifold may be positioned at least partially under the lateral extension
of the tree and disposed on an adjustable skid (612) that facilitates connection between the portion of the manifold and the lateral
extension of the tree.
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FRAC TRANSFER SYSTEM
BACKGROUND

Fracture systems are used to inject fracture fluids into wellbore systems. The
fracture fluids may create fractures in a portion of the substrate surrounding the
wellbore system, such that the substrate releases hydrocarbons and the hydrocarbons
may be recovered via the wellbore system. A fracture system may inchude oue or
more Christmas trees and one or more manifolds, A fracture system may include
additional surface and subsurface components. Fach of the Christmas trees may be

connected 1o a manifold,

FIG. 1 illustrates 3 fracture system 20 in which connections are made between
Christmas trees 12 and manifold 14 using flowline paths 32. The flowline paths 32
may each be composed of one or more piping components, which may include
straight segments 54 and angled segments 56. The piping components may be
connected 1o each other using swivel joints S8, Tyvpically, the manifold 14 is
assembled and then connected to the trees 12 using the flowline paths 52, The
segments 54, 56 and the swivel joints S8 collectively provide adjustability in the
flowline paths S2 that facilitate connections between manifold 14, which is not
necessarily in strict alignment with the trees 12, and the trees 12, As depicted, more
than one flowline path 52 may be connected between each Christmas tree 12 and the
manifold 14 to provide the necessary flow volume for 3 fracturing operation. These
multiple connections may oceupy a significant amount of space in the fracture
system 20, and may require a significant amount of ime and personnel to assemble,

test, and disassemble.
SUMMARY OF THE DISCLOSURE

Embodiments disclosed herein relate to devices, systems, and methods for

forming and aligning large bore connections in fracture systems.

This sumumary s provided to introduce & selection of concepts that are further
described below in the detailed deseription. This sunumary is not intended to wdentify
key or essential features of the claimed subject matier, nor is it intended 1o be used

as an aid in limiting the scope of the claimed subject matter,
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In one agpect, the present disclosure relates to a frac transfer system which
may include a Christmas tree having a lateral extension; and a manifold n fluid
comumunication with the Christmas tree. A portion of the manifold may be
positioned at least partially under the lateral extension of the tree and disposed on an
adjustable skid that facilitates connection between the portion of the manifold and

the lateral extension of the tree,

The adjustable skid of the frac transfer system may include: a base platform;
one or more supports disposed on the base platform; and one or more adjusters
disposed on the supports, wherein the adjusters are configured to provide relative

movement between the portion of the manifold and the base platform.

The adjusters of the frac transfer system may include a pivot joint and one or
more wheels that are configured to engage with and travel along a track coupled to

the supports,

The adjustable skid of the frac transfer system may include one or more
secondary adjusters coupled to the base platform and configured to alter the relative
position between the base platform and the ground when the adjustable skid is

deployed.

The frac transfer system may include a flowline coupled betwesn the portion
of the manifold and the lateral extension of the Christmas tree, wherein the Sowline

includes a swivel joint.

The unit flowline of the frac transfer systern may include at least one of 2

spacer and a wedge joint.

in snother aspect, the present disclosure relates to a frac transfor sysiem
including a second Christmas tree, wherein a second portion of the manifold is
disposed on a second adjustable skid that facilitates connection between the second
portion of the manifold and the sccond Christmas tree and between the first portion

of the manifold and the second portion of the manifold.

The frac transfer systern may include a manifbld flowhine connecting the
portion of the manifold to the second portion of the manifold, wherein the manifold

flowline comprises a plurality of pipe spools.
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The manifold flowline of the frac transfer system may include at least one of a

spacer and a wedgs joint.

The manifold fowline of the frac transfer system may include at least two

eibow blocks and a swivel joint positioned therebetween,

in another aspect, the present disclosure relates to a method which may
include the following steps: positioning a first portion of a manifold under a lateral
extension of a first Christmas tree and altering an orientation of the first portion of
the manifold with respect to the lateral extension. The first portion of the manifold
may be disposed on a first adjustable skid. The orlentation of the first portion of the
manifold may be altered with respect (0 the lateral extension using the adjustable
skid. The adjustable skid may facilitate a fluid connection between the first porion

and the manifold of the first Christmas tree.

The method may alse include the following step: after the fust portion of the
manifold is connected to the first Christmas tres, altering an orlentation of the first
portion of the manifold with respect 1o the adjustable skid to facilitate compection

between the first portion of the manifold and the second portion of the manifold.

The method may also include altering the orientation of the first portion of the
manifold with respect to the lateral extension using, at least in part, the adjustable
skid comprises raising or lowering the first portion of the manifold with respest io

the lateral extension.

The method may also include raising or lowering the first portion of the
manifold with respect o the lateral extension comprises operating at least one jack

coupled to the adjustable skid to raise or lower the adjustable skid,

The method may also include the following steps: positioning a second portion
of a manifold under a lateral exiension of a second Christmas tree, wherein the
second portion of the manifold is disposed on a first adjustable skid; altering an
orientation of the second portion of the manifold with respeet to the lateral extension
using, at least in part, the second adjustable skid of the second Christmas tree;
establishing & fluid connection between the second portion of the manifold and the

second Christmas tree; after the second portion of the manifold is comnectad to the
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second Christmas tree, altering an orientation of the second portion of the manifold
with respect o the second adjustable skid to facilitate connection with the first

portion of the manifold.

The method may also inchude the following step: connecting the first portion
of the manifold to the lateral extension of the first Christmas tree using at least one

or a spacer and 3 wedge joint.

in ancther aspect, the present disclosure relates to a spacer which may include
a body having a first end and a second end and a bore extending therethrough. The
body may have an outer surface. The first end and the second end may be
configured to form metal-to-metal seals. The first end and the second end may he

disposed at an angle grester than zero degrees to sach other,

The first end and the second end of the spacer may each include a depressed
region proximate the outer surface, a raised region medial to the depressed region,

and a trough proximate the bore.
The spacer may include a conpector formed therethrough.
The bore of the spacer may include one or more linear segments.

The bore of the spacer may be normal (o both the first end and to the second

end.

In some embodiments of the spacer, an angle formed between the first end and

the second end is between five degrees and ten degrees.
The spacer may include a reinforced wall dispased arcund the bore.

In another aspect, the present disclosure relates to a frac transfer unit which
may include a Christmas tree, a portion of a manifold, a unit fJowline connected
between the Christroas tree and the portion of the manifold. The unit flowline may
include at least one spacer. The spacer may include a body having a first end and a
second end and a bore extending therethrongh. The body may have an outer surface.
The first end and the second end may be configured fo form metal-to-metal seals.
The first end and the second end may be disposed at an angle greater than zero

degress o sach other.
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The unit flowline of the frac transfer unkt may be substantiaily vertical.

In some embodiments of the frac transfer unit, a portion of the manifold may
be disposed on an adjustable skid and at least partially positioned under a lateral

extension of the Christmas tree.

In some embodiments of the frac transfer unit, the frac inlet of the Christmas

tree may be offset from an indet of the portion of the manifold.

The frac transfer unit may inchude a unit flowline which comprises more than

one spacer, such that the unit flowline is non-linear in more than one direction.

In another aspect, the present disclosure relates io a frac transfer system
including: two or more frac transfer unlis according to any embodiment disclosed
herein; and a manifold flowline connected betwsen the portion of the manifold of a
first of the frac transfer units and the portion of the manifold of 2 second of the frac
transfer units, the manifold flowline comprising at least one spacer. The spacer may
includer a body havisg a first end and a second end; and a bore extonding
therethrough. The body may have an outer surface; the first end and the second end
may be configured to form metal-to-metal seals; and the first end and the second end

may be disposed at an angle greater than zero degrees to each other.

The manifold flowline of the frac transfer system may be substantially

horizonial,

in some embodiments of the frac fransfer system, an inlet of the manifold of
the first frac transfer unit may be offset from an inlet of the manifold of the second
frac transfer unit.

The manifold flowline of the frac transfer system may include at least one
wedge spacer,

The manifold of the frac transfer system may be a time and efficiency

manifold or a zipper manifold.

In some embodiments, the frac transfer system may include a manifold
tlowline which comprises more than one spacer, such that the unit flowline is non-

linear in more than one direction.
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19039] In another aspect, the present disclosure relates to a moethod which may
include the following steps: assembling a unit flowline, the assembling comprising
connecting a piping component to a wedge spacer and connecting a Christmas tree

to a manifold, via the unit flowline.

{3848 The method may also include the following step: injecting a fracture fluid

through the frac transfer system.

{8841} Uther aspects and advantages will be apparent from the following description

and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

842 FIG. 1 is a fracture sysiem in accordance with the prior art.
S P
{0431 FIG. 2a is a (‘BYS{E@C&VE view of a fracture svstem in accordancs with
p R

embodiments of the present disclosure.

{60441 FIG. 2b is a top view of a fracture system in accordance with embodiments of

the present disclosure.

[6845] FIG. Z¢ is & side view of a fracture system in accordance with embodiments of

the present disclosure.

{68046} FIG. 3a is a spacer in accordance embodiments of with the present disclosure.
{6047} FIG. 3b is a spacer in accordance with embodiments of the present disclosure.
{00481 FI{s. 4ais a spacer in accordance with embodiments of the present disclosure.
18645 FIG. 4b is a spacer in accordance with embodiments of the present disclosure.
ERTH] FIG. 3a is a cross-section view of a wedge spacer in accordance with

embaodinients of the present disclosure.

{8051} FIG. 3b is a perspective view of a wedge spacer in accordsnce with
embodiments of the present disclosure.
THIRYS! FIG. 5¢ is 2 perspective view of a wedge spacer in accordance with

embodiments of the present disclosure.
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FiG. 6a is a perspeclive view of an adjusiable skid in accordance with

embodiments of the present disclosure,

FIG. 6b is a side view of an adjustable skid in accordance with the present

disclosure.

FIG. 6c is a top view of an adjustable skid in accordance with embodiments of

the present disclosure,
DETAILED DESCRIPTION

Embodiments of the present disclosure will now be deseribed in detail with
reference to the accompanying Figures. Like elements in the various figures may be
denoted by like reference numerals for consistency. Further, in the following
detailed description of embodiments of the present disclosure, numerous specific
detaile are set forth in order to provide a more thorough understanding of the
claimed subject matier. However, it will be apparent o one of ordinary skill in the
art that the embodiments disclosed herein may be practiced without these specific
details. In other instances, well-known featurss have not been described in detail to
avoid unnecessarily complicating the description. Additionally, # will be apparent
to one of ordinary skill in the art that the scale of the clements presented in the
accompanying Figures may vary without departing from the scope of the present

disclosure,

As used herein, the term “coupled” or “coupled 0" or “comected” or
“connected to” may indicate establishing either a direct or indirect connection, and is

not limited {0 either unless expressly referenced as such.

Embodiments of the prasent disclosure relate to devices, systemas, and methods
for forming and aligning large bore connections in fracture systems. The present
disclosure may enable components of a fracture system o be connected using large
bore flowlines and allow the connections to be made precisely, such that strong
metal-to-metal seals may be formed between adjacent components. The present
disclosure may further enable connecting flowlines to be substantially linear, and

thereby secupy a small profile and apply reduced weight to system components,
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Embodiments of the present disclosure include: an adjustable skid on which
manifold portions may be disposed; spacers, including wedge spacers; fracture
systems including the skids and/or spacers; and 3 method of manufacturing and
using 2 fracture system including the skids and/or spacers. Systems disclosed herein
may utilize spacers and adjusiable skids to create parallel and perpendicular
connections for large straight joints. A fracture sysiem may provide a single flow
paib to sach well while isolation to other wells may be provided by valves. Such a
system may have a reduced profile compared to a fracture system such as those
shows in FIG. 1, may be easier to sssemble and operate. Such a system may further
require fewer connections, create a more streamlined profile, and take up a smaller

footprint.

In one aspect, embodiments of the present disclosure relate to an adjustable
skid which may be used in a fracture system and which may adjust a position and
orientation of one or more manifold portions disposed on the skid to facilitate

connection between the manifold and the trees,

FEGs. 2a-2¢ illustrates fracture system 600 incorporating aspects of the present
disclosure. The system 600 includes a plurality of Christmas trees 652-656 which
may be any type of tree known in the art. Each of the Christimas trees 652-656 may
have respective lateral extensions 662-666 that extend in a lateral direction from the
vertical axes of the trees 632-6568. As depicied, the lateral extensions 662-666 cach
comprise a valve connecied to the tree and a block tee coupled with the valve, with
one opening of the block tee pointed toward the ground 690 in a substantially
vertical direction. It should be appreciated that the frees 652-856 and the lateral
gxtensions 662-666 are not limited to the forms depicted, nor do the trees 652-656

and lateral extensions 662-666 need to be identical within a given system.

The system 600 further coraprises a manifold 670, which may comprise a
phurality of manifold portions that are fluidly connecied to form a manifold throogh
which fracturing fluid can be provided to the Clristmas trees 652-656 from a
fracturing fluid souwrce.  As depicted, the manifold portions include, but are not
limited to, valve sssemblics 672-676; manifold flowlines 678, 680, which

respectively connect valve assembly 672 to valve assembly 674 and valve assembly
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674 1o valve assembly 676; and other connectors, spools, joint, ste. The manifold
&70 may terminate at one or more connectors 682-6886, through which the manifold
670 may be connected to the irees 652-636, with each connector §82-686 dedicated
to a different tree. In the embodiment depicted, the connectors 682-688 each
comaprise a block tee and a swivel joint that is pointed upwards in a substantially
vertical direction. Other configurations of connectors 682-686 are possible within
the scope of this disclosure, including, but not limited to, a connector that just
includes the block tee, with the swivel joint being incorporated into a unit flowline

692 between the block tee and the lateral extension 662,
The manifeld 6§70 may be in fluid communication with the Christmas trees
632-656 to selectively supply fracturing fluid from a fracturing fluid source (not

shown) to the Christmas frees 652-656. As depicted, the manifold 670 is fluidly

~ connected to each of the Christmas trees 652-636 through unit flowlines 692-696

that are respectively connected between lateral extensions 662-666 and manifold
connectors 682-686. In certain embodiments, a portion of the manifold 670, in this
case the connectors 682-686, may be at least partiaily positioned under a lateral
extension 662-666 of al least one of the trees 652-636, This positioning may reduce
the oversli foniprint of the system 6600, may result in less equipment on the ground,
and may be primary performed by a crane or other heavy lifiing equipment when the

manifold portions art deployed to the frac site, as will be described in detail below.

Une or more portions of the manifold 670 may be disposed on adjustable skids
612-616 that provide for relative movement between the one or more portions of the
manifeld and the skid to facilitate alignment between the manifold portions and the
trees 632-656, and between the manifold portions themselves. That is, onee the
skids are set in place by heavy lifiing equipment, the manifold portion may move
with respect 1o the skid base to align the manifold portion with the tres to which it
will be connected.  In the cmbodiment shown, the manifold portions comprise at
least valve assemblies 672-676 and connectors 682-686, with each adjustable skid
612-616 including one valve assembly/connestor set. The arrangement of the
manifold portions on the skids are not limited to the embodiments shown bere, as it
may be possible to include more or less manifold portions, or different combinations

of manifoid portions on a particular skid,

9
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An adjustable skid 612 may include a base platform 603 and one or more
adjusters 607a-607b. The base platform 603 may be a fixed structure, such that once
the base platform is disposed on a substrate 690 using external equipment {not
shown), the base platform 603 is largely immobile. In some smbodiments, the skid
612 may inchude lift points 611 which may allow for some movement of the base
platform 603, The skid 612 may further include fork ft slots 609 as a secondary
means 1o move the base platform relative to the substrate 690, Adjustable skids 614

and 616 may, but are not required to, have similar configurations.

In some embodiments, supports 605a-605b may be disposed on the base
platform 603. In some embodiments, as shown in FIGs. 2a-2¢, cach support 605a-
6035b may comprise metal extensions from the base platform 603 that engages with
the adjusters 607a-607b, but a support 6052-605b may have alteraative struchures
that may provide similar functionality. In some embodiments, as shown in FIGs. 2a-
2e, a skid 512 may include two supporis 605a-605h and the supports §05a-505b may
have different dimensions than each other. In some embodiments, a skid 612 may
include any number of supports 8052-605b.  The adjusters 607a-607d may be
disposed on the supports 6052-605b. In certain embodiments, the supports §05a-
605h may be excluded, with any functionality provided thereby incorporated into the

hase platform 603,

The adjusters 607a-607b may provide relative movement between the base
platform 603 and the manifold portion 672/682 disposed on the skid 612, For
instance, the adjusters 607a-607b may allow for the manifold portion §72/682 to be
moved in x/y/z dimensions with respeet to the base platform and/or for the manifold
portion o be pivoted, rotated, twisted, or moved in any other orientation/direction
relative to the base platform 603, Por example, adjusters 607a-607b may be linear
pasitioners which can be configured to have a range of lengths, but adjusters may
also be other siructures. The adjusters 607a-607b may operate via any mechanism,
for example, viz a hydraulic or mechanical mechanism. The adjusters 607a-6075
may be able to be locked at any of the range of lengths. The length of sach of the
adjusters 607a-607h may be controlled via any means, including through manual
adjustment or control by a wireless or wired control system {not shown). A controf

system may independently command the adjusters 6073-607b or may command one

i0
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or more adjusters 6(7a-607b together. In some embodiments, the adjusters 607a-
607b may be disposed between the base plaiform 603 and the supports 605a-605b,
rather than on top of the supports 6352-605b,

in the embodiment shown, adjuster 607a is a ball joint coupled to a bottom
surface of connector 682 that engages a socket coupled to the support 605a, and
adjuster 607b comprises wheels that engage with and travel on a frack of the support
505b. This amangement may facilitate a pivoting movement of the manifold potion
672/682 with respect io the base 603, with a tongiudinal axis of the manifold

portion 672/682 rotating about the adjuster 607a.

FlGs., ¢a-6c illustrate another example adjustable skid 812 with similar
clements as skid 612, including base 803 and adjusters 807a-807b. Notably, the
adjustable skid 812 differs from adjusiable skid 612 at least in that the shape of the
base platform 803 has been altered to provide a larger pivot range for the manifold
portion 872, e.g., up to thirty degrees, and the functionality provided by the supports
605a-605b in skid 612 has been largely incorporated into the base 803 of skid 812.
Additionally, adjustable skid 812 further comprises one or more adjusters 809a-809d
coupled to the base platform 803 that allow the position of the base platform 803 to
be altered with respect to the substrate. These adjusters 80%92-80%d may comprise,
for instance, independently controliable jacks that allow each comer of the hase
platform to be independently raised/lowered with respect to the substrate. These
adjusters 8093-809d may at least provide height adjustment for the manifold portion
872 disposed on the adjustable skid 812 as well as control of the planar orientation

of the manifold portion 872 with respect to the ground.

In some embodiments, an adjustable skid (not shown) may include a
secondary platforms that is movably coupled o the base platform by one or more
adjusters and on which manifold portions such as valve assemblies may be fixedly
disposed. The secondary plaiform may be connected to the base platform such that
the position and orientation of the secondary platform and therefore the manifold
portion with respect to the base platform may be modified by the adjusters, which
may comprise hydraulic, puneumatic, or eleciric actuators, for instance. In some

embodimentis, any mechanism capable of movement in one or more dimensions may

11
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be disposed between the base platform and the secondary platform. I some
embodiments, the mechanism may be capable of movement o up to three spatial
dimensions and three angular dimensions, such that the position and orientation of

the moving platform and equipment disposed thereon may be fully controlled.

Returning to FIGs. 2a-Z¢, configuring the adjusters 6072-607b may adjest the
orientation and position of the manifold portion 672/682 and, to an cxient,
associated piping with respect to the tree 652 and the other manifold portions
674/684 and 676/686 to facilitate connections that do not rely on multi-segmented
pipe and swivel arrangements that are typically used. For instance, the connector
682 may be positioned under the lateral extension 662 of the tree 667 by the
adjustable skid 612 to enable a substantially vertical, direct connection. Such
alighment may allow the conneciors to form metal-to-metal seals with the other
components. The adjustable skid 612 may raise/lower, swivel/rotate, and/or tilt the
valve assemblies 672, The adjustable skid 612 may be capable of positioning the
valve assemblies 672 in up to three spatial dimensions and positioning the valve

assemablies 672 al a desired angle.

Once the connector 682 is attached to the tree 651 via flowline 692, the valve
assembly 672 may be pivoted about the adjuster 6073 to position a tes 698 coupled
to the valve assembly 672 with respect to manifold portion 674/684 1o facilitate
connection of flowline 678 between the valve assembly 672 and the valve assembly
674, As depicted, the flowline 678 comprises two elbow blocks 678a-678b
connecied by an intermediate swivel joint 678c¢, and two elbow blocks 6784-678¢
connected by an intermediate swivel joint 8788, with elbow block 678a connected to
tee 698 on skid 612 and elbow block 678d connected to tee 599 on skid 14, In
certain embodiments, the elbow blocks and swivel joints §78a-f may be connected to
the respective tees 698, 699 when the adjustable skids 612, 614 are deploved to the
wellsite.  Between elbow blocks 678b and 678¢ are connected one or more pipe
spools 678z that can accommodate the distance hetwesn the manifold portions on
the skids 612 and 614. The elbow block/swivel connections may further facilitate
connection between the manifold portions on the skids by allowing for additional
adjustability with respect to the angle and distance between the manifold portions on

the skids 612, 614, In some embodiments, the ethow block/swivel connections in

i2
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the manifold flowline may be excluded, and pipe spools 6783 may be connected

directly 1o the tees 598, 699,

in another aspect, embodiments of the present disclosure relate to spacers
which may forn metal-to-metal seals and may be used alone in a fracture system or
in combination with adjustable skids similar to those described above, When used
alone, the unit flowlines/manifold flowlines may be assembled ustng different sized
pipe spools and spacers that account for distance or angular variation between the
tree and manifold skid connectors, and between the manifold skids. When used in
combination with the adjustable skids, which also may be deploved withowt the use
of spacers, the spacers way function as a gross alignment mechanism, which the
adjustability in the skid may provide 3 fine alignment that is able to close smaller
gaps. FIGE Za-Zc show example length spacer 692a deployed in unit flowline 692,
length spacer §78t deployed in manifold flowline 678, and wedge spacers 694a-694h
deployed in flowline 694 to account for misaligniment between the manifold portion

and the tree. Other orientations and placements are possible.

Fi{is. 3a-3b illustrate spacers 100, A spacer 100 may include 2 body 102, a
first end 104, a second end 106, and a bore 108 formed therethrough. The body 102
may have a single-body comstruction.  The body 102 may have the same cuter
dizmeter along the entire length of the body 102, In some embodiments, as shown
in FIGs. 3a-3b, the body 102 may have g cylindrical shape. In some embodiments,
the body 102 may have any shape known in the art, such as an octagonal or other

polygonal prism.

The first end 104 and the second end 106 of the spacer 100 may be configured
to seal against components, such as piping components of a fracture system, which
are disposed against the ends 104, 106, The ends 104, 106 may form metal-to-metal
seals. The ends 104, 106 may be configured 1o form metal-to-metal seals with
adjacent components, when a known amount of pressure is appiied to the junction of
an end 104, 106 and s adjacent component. Pressure may be applied io the
junction, for example, by connecting bolts between two flanges of two components
{not shown} disposed at either end 104, 106 of a spacer 100, The spacer 100 may fit

within a ring of bolt holes (not shown} formed in adjacent components.
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10077

{0078}

{3479

The profile of an end 104, 106 may promote the formation of a metal-to-metal
seal with an adjacent component. In some embodiments, as shown in FIGs. 3a-3b, a
first end 104 may have a siepped profile, which may include a raised region 110
proxunate the bore 108 and a depressed region 112 proximate an outer surface 114
of the body 102, The depressed region 112 may be a centering ring which may
increase the ease with which the spacer 100 may be fit against an adjacent
component. The regions 110, 112 may be normal (o the bore 108, A step 118 may
be formed between the raised region 110 and the depressed region 112 and may be
normal to the regions 110, 112, The profile may further include a trough 118
formed adjacent the bore 108 and inierior {0 the raised region 110, The trough 118
may be configured to receive a protrading portion of an adiacent component {not
shown). The trough 118 may be tapered on either or both sides to improve a fit with

the adiacent component.

The spacer 100 may inchude a reinforced wall 120 formed around the borg 108
and extending the length of the bore 108, The reinforced wall 120 may be resistant
te erosion and corrosion, particularly erosion and corrosion which may be caused by
fracture fluids. The reinforced wall 120 may be formed of & different material than

the body 102,

The dimensions of the spacer 100 may be determined by the system in which
the spacer 100 is configured to be used. In soine embodiments, the spacer 100 may
have a length between one-half and thirty-six inches, between one and twenty-four
inches, or between ong-and-a-half and twelve inches. In some embodiments, the
bore 108 may have a diameter between one and twelve inches, between three and ten
inches, or about seven inches. In some embodiments, the spacer 100 may have an
cuter diameter of between six and twenty-four inches, between eight and eighteen
inches, or between twelve and sixteen inches. In some embodiments, the spacer 100

may have any dimensions known in the art.

In some embodiments, as shown in FIGs. 3a-3b, the first end 104 and the
second end 106 may be parallel to each other and the bore 108 may be lnear, In
some embodiments, an angle may be formed betwesn the frst end 104 and the

second end 106, The bore 108 may not be linear, but may rather be angled or
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D0K3]

00R4]

curved. Such embodiments will be discussed in more detail with respect to FIGs.

3a-5¢.

In another aspect, embodiments of the present disclosure relate to spacers
which may be configured to be used in a fracture system. FIGs. 4a-4b illustrate
spacers 200, A spacer 200 may include a body 202, a first end 204, a second end

206, a bore 208 formed therethrough, and a connector 222.

The body 202 may have a single-body construction. The body 202 may have
the same outer diameter along the entire length of the body 202. In some
embediments, 48 shown in FIGs. 4a-4b, the body 202 may bave a cylindrical shape.
{n some embodiments, the body 202 may have any shape known in the art, such as

an gotagonal or other polygonal prism,

The connector 222 may be configured to connect the spacer 200 to adjacent
components {not shown}, such as piping components of a fracture system. In some
embodiments, such as shown in FiGs. 4a-4b, the connector 222 may comprise bolt
holes 224 formed through the body 202 and extending from the first end 204 1o the
second end 206, The bolt holes 224 may be parallel to the bore 208. In some

embodiments, the conpector 222 may be any type of connecior known in the art.

The first end 204 and the second end 206 of the spacer 200 may be configured
to seal against components disposed against the ends 204, 206. The ends 204, 206
may form metal-to-metal seals. The ends 204, 206 may be configured to form
metal-io-metal seals having a desired sirength with adjacent components, when a
known aroourt of pressure is applied to the junction of an end 204, 206 and an

adjacent cornponent,

The profile of an end 204, 208 roay promote the formation of a metal-to-metal
seal with an adjacent component. In some erabodiments, as shown in FIGs, da-4b, a
first end 204 may bave a stepped profile, which may include a raised region 210
proximate the bore 208 and a depressed region 212 proximate sn outer surface 214
of the body 202. The bolt holes 224 of the conmector 222 may be formed through
the depressed region 212. Compared to the spacer 100 shown in FIGs. 3a-3b, the
spacer 200 may have a larger depressed region 212 and/or a larger outer diameter.

The regions 210, 212 may be normal to the bore 208, A step 116 may be formed
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between the raised region 210 and the depressed region 212 and may be normal to
the regions 210, 212, The profile may further include a trough 218 formed adjacent
the bore 208 and imterior to the raised region 210. The trough 218 may be
eonfigured to receive a protruding portion of an adjacent component {not shown).
The trough 218 may be tapered, which may promote the formation of a seal between

the spacer 200 and adjacent components.

The spacer 200 may include 3 reinforced wall 220 formed around the bore 208
and extending the length of the bore 208. The reinforced wall 220 may be resistant
to erosion and corrosion, particularly erosion and corrosion which may be caused by
fraciure fluids. The reinforced wall 220 may be formed of a different material than
the body 202,

The dimensions of the spacer 200 may be determined by the system in which
the spacer 200 is configured 1o be used. In some embodiments, the spacer 200 may
have a length between one-half and thiny-six inches, between one and twenty-four
inches, or between one-and-a-half and twelve inches. In some embodiments, the
bore 208 may have a diameier between one and twelve inches, between three and ten
inches, or about seven inches. In some embodiments, the spacer 200 mayv have an
outer diameter of between six and twenty-four inches, hetween gight and eighteen
inches, or between twelve and sixteen inches. In some ernbodiments, the spacer 200

may have any dimensions known in the art.

in some embodiments, as shown in FiJs. 4a-4b, the first end 204 and the
second end 206 may be parallel to each other and the bore 208 may be linear. In
some embodiments, an angle may be formed betwesn the first end 204 and the
second end 206, The bore 208 may not be linear, but may rather be angled or
curved. Such embodiments will be discussed in more detail with respect 1o FlGs.

Sa-5¢.

A spacer in accordance with embodiments of the present disclosure may be g
wedge spacer. FIGs. Sa-5c illustrate a wedge spacer 300, showing a cross-section
and a perspective view, respectively. The wedge spacer 300 may include the same

elements as the spacer 200 described above with respect to FiGs. da-4b.
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The body 302 of the spacer 300 may have z single body construction as
discussed above. The body 302 may have a wedge shape, such that an angle “A”
may be formed between the first end 304 and the second end 306 of the spacer 300,
The body 302 may have a single outer diameter along the length of the body 302,
The body 302 may not have a single length, but rather may have a maxiroun length
“Lawax” at a first side 326 and a minimum length “Lawe”™ at & sccond side 328 In
some embodiments, as shown in FIGs, 5a-3¢, the outer surface 314 of the spacer 300
may exiend linearly from the first end 304 o the second end 306, In soms

embodiments, the outer surface 314 may be curved or angled.

The bore 308 of the spacer 300 may be angled or curved. In some
embodiments, as shown in FIGs. Sa-3¢, the bore 308 may include mudtiple linear
segments. A first segment 330a may be formed proximate the first end 304 and may
be normal to the first end 304, The first segment 330a may have a single length, A
second segment 330b may be formed proximaie the second ead 306 and may be
normal to the second end 306, The second segment 330b may have a single length.
An intermediate segment 330¢ may be formed between the first segment 330a and
the second segroent 330b. The intermediate segment 330¢ may have 3 maximum
length at the first side 326 and 2 minimum length at the second side 328, The ends
of the intermediate segment 330¢ may form an angle “A” relative to each other. In
some embodiments, the ends of the intermediate segment 330¢ may form an angle
other than “A” relative to each other. In some embodiments, the bore 308 may

inciude any number of linear or curved segments.

A reinforced wall 320 may be formed arcund the bore 308 as described above.
fn some cmbodiments, the reinforced wall 320 may be formed in segments
corresponding to the segments 330a-330¢ of the bore. In such embodiments, one or
more of the segments of the reinforced may be removable from the spacer 300,
Such a design may allow segments of the reinforced wall 320 to be removed and

replaced as they become womn.

The ends 302, 304 of the spacer 300 may have a profile including some or all
of the elements described above with respect 1o FIGs. 3-4. For example, the ends

302, 304 may each include a trough 318,
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The comnector 322 of the spacer 300 may comprise screw holes 332 formed in
the body 302 at the first end 304 and the second end 306. The screw holes 332 may
extend 3 distance from the ends 304, 306, such that the distance is equal to or less
than half of “Lumis.” The serew holes 332 formed at the first end 304 may be normal
to the first end 304, The screw holes 332 formed at the second end 306 may be
normal 10 the second end 306, In some embodiments, the spacer 304 may not
inchude a connector 322, In such an embodiment, the spacer 300 may include a

depressed region/centering ring as Hlustrated in FIGs, 3a-3b.

fn some embodiments, the connecior 322 may comprise any mesns of
connection in the art. For example, as illustrated in FIGs. 4a-$b, the connector 322
may include bolt holes which extend from the first end 304 1o the second end 306.
The bolt holes may be parallel to the outer surface 314 of the body 302 and to the
intermediate segroent 330¢ of the bore 308, The bolt holes may be tapped proximate
the ends 304, 306 of the spacer 300 such that a nut or other element may be

tightened against the ends 304, 306,

The spacer 300 may include circumferential connectors 334 formed in the
outer surface 314 of the body 302, The circumferential connectors 334 may be
screw holes or any other type of connector known in the art. The connectors 334
may not extend 1o the bore 308, The circumferential connectors 334 may be used to
conneet the spacer 300 to elements adjacent to the ends 304, 306 of the spacer 300
or to elements adjacent the outer surface 314, Flat faces 336 may be formed on the
cuter surface 314 of the body 302 proximate the circumferential connectors 334.
The circumferential spacers 334 may be used to orient the spacer 300 relative to

adjacent components {not shown).

FIG. 5o illustrates a wedge spacer 300 configured for use with & clamping
style connection.  The spacer 300 may include a first flange 348 formed at the first
end 304 and a second flange 350 formed at the second end 306. Clamp connectors
352, 354 may be used to comnect the spacer 300 to adjacent componenis via the

flanges 348, 350,

in another aspect, the present disclosure relates 1o a fracture syster including

ane oF more spacers as described above with respect to FIGs. 3-5 andfor one or mors
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adjustable skids as described above with respect to FIGs. 2a-Zc. A fracture system
may include only spacer(s}, only adjustable skid{s), or both spacer(s) and adjustable
skid{s}. A fracture system may include spacers in accordance with any one of the
Figures, may include multiple spacers in accordance with different Figures, or may

include spacers having features in accordance with multiple Figures.

Returning to FIGs. 2a-2¢, the lateral extension 664 of the tree 654 may be
oriented such that an axis of ibe lateral extension 664 is substantially vertical
However, the axis may deviate slightly from a vertical orientation. The manifold
connector 684 may be oriented such that an axis of the manifold connector 684 is
substantially vertical. However, the axis may deviate slightly from a vertical
orientation. In some embodiments, the deviation of an axis of a lateral extension
564 of a connector 684 may be about five to ten degrees. The lateral extension 664
and the manifold portion 674 may be arranged such that the lateral extension 664 is
disposed directly above the connector 684, However, there may be a slight offset

between them.

The unit flowline 694 may be configured to correct for deviations in the
orientations and offsets between the laters! extension 664 and the connector 684,
such that the flowline 634 may form robust seals with both the lateral extension 664
and the connector 684, The flowline 694 may include one or more spacers 694a and
694b. The spacers 694a and 694b may be any spacer in accordance with the

description above,

Additionally, or alternatively, the adjustable skid 614 may be configured 10
correct for deviations in the orieniations of the lateral extension 664 and the
connector 684 and offsels between the lateral extension 684 and the connector 6384,
such that the flowline 694 may form robust seals with both lateral extension 664 and
the connector 684. In some embodiments, spacers 600 may correct gross deviations

and an adjustable skid 676 may provide funther fine adiustment of the devistions.

The spacers may be chosen and the skid 614 may be adjusted such that the
tflowline 694 extends precisely from the lateral extension 664 to the connector 684,
The spacers of the flowline 694 may or may not be wedge spacers. If any of the one

oF mee spacers is a wedge spacer, the flowline 694 may be angled. If more than
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one spacer s & wedge spacer, the flowline 694 may be angled in one direction or in
more than one direction. The spacers may have any length as described above. The

unit flowline 694 may be substantislly vertical.

168182} Additionally, the tees 698 and 699 respectively disposed on skids 612 and 614
may be oriented such that an axis of each connector is substantially horizontal,
However, the axes may deviate slightly from a horizontal orientation. For example,
an axis may deviaie from a horizontal orientation by about five to ten degrees. The
tees 698 and 699 may be arranged such that they are directly lateral sach other.

However, there may be a slight offset between the tees 698 and 699,

[00103] The manifold flowline 678 may be configured to correct for deviations in the
crientations of the tees 698 and 699 and offsels between the tees 698 and 699, such
that the flowline 678 may form robust seals with both tees 698 and 699, The
flowline 678 may include one or more spacers 578t The spacers 678t may be any
spacer in accordance with the description above. The flowline 678 may further
include one or more traditional pipe joints and one or more swivel joints. The
swivel joints 688 may be connected between the spacers if the flowline 678 includes
more than one spacer and between spacers, the traditional pipe joints, and the tess

598 and 699, as shown in FIGs. 2a-2¢,

REEEEIE S Additionally, or alternatively, the adjustable skid 676 may be configured to
correet for deviations in the orientations of the tees 698 and 599 and offsets between
the tees 698 and 699, such that the fowline 692 may form robust seals with both
tees 098 and 699, In some embodiments, spacers may correct gross deviations and

an adjustable skid 676 may provide further fine adiustment of the deviations.

186105} The spacers 600 may be chosen such that the flowline 878 extends precisely
between tees 698 and 699, The spacers of the flowline 678 may or may not be
wedge spacers. I any of the one or more spacers is a wedge spacer, the flowline
678 may be angled. If more than one spacer is a wedge spacer, the flowline 678
may be angled in one direction or in more than one direction. The spacers may have
any length as described above. The fracture flowline 678 may be substantially

horizontal.
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{00106} A fracture system 600 may include one or more unit flowlines and one or
more manifold flowhines. The unit flowlines may or may not include the same
componenis as each other. The compouents of the unit flowkines may be determined
by the spacing and orientation between each manifold portiowskid and Christmas
tree pair. The manitold flowlines may or may not include the same components as
each other. The components of the manifold flowlines may be determined by the

spacing between each pair of consecutive manifold portions/skids.

j08107] The manifold fiowlines may form a single flowpath through which fluid may
be flowed. The manifold portions/skids may each include one or more valves, for
exarnple, as shown in FIGs. 2a-2¢, each manifold may inchude two valves. The
valves may allow flow to gach Christmas tree to be controlied independently, such
that flow to a single tree may be shut off while flow to other trees in the fracture

sysiem may continue,

{88188] in another aspect, embodiments of the present disclosure relate to methods of
assembling and using a fracture system. The fracture system may have features as
described above, and may include spacers and/or adiustable skids in accordance with

any embodiment or combination of embodiments described above.

{00109} With reference to FIGs. 2a-2¢, steps of the method will be described below. A
method in accordance with the present disclosure may include all of the steps
described, some of the steps, or a combination of the steps described below and

other sieps which are not described.

{00110] One or more Christinas trees §52-656 may be installed directly or indirectly on
a substrate 690. In some embodiments, a lower portion of a Christmas trees 652-656
may be installed on the substrate 690 and an upper portion of the Clristmas trees
652-656 may be installed on the lower portion. The respective lateral extensions
861-666 of the Chrisimas trees 652-656 may then be installed, or aliernatively, the
lateral extensions 662-666 of the Christmas trees 652-656 may be pre-connected to a
portion of the respective Christmas trees 6352-656 before the Christmas trees 652~
656 are fully assembled.

LEEENE The method may further jnclude positioning a first portion of a manifold at

feast partially under a laters! extension of a first Christinas tree, wherein the first
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portion of the manifold is disposed on a first adjustable skid.  As depicted, a first
portion of manifold 870 may comprise valve assembly 672, connector 682, and tee
698, all of which are disposed on adjustable skid 612, The connecior 682 may be
positioned at least partially under the block tee in the lateral extension 667 of tree
632. The location at which the adjustable skid 612 is disposed may be determined
using laser technology based on the location and orientation of the Christmas trees
652, The adjustable skid 612 may be positioned in the desired location using

external equipment {not shown} such as a crans or a forklift,

HEEI SN The method may further comprise altering an orientation of the first portion
of the roanifold with respect to the lateral extension using, at least in part, the
adjustable skid. As depicted as deseribed above, the adjustable skid 612 may be
used alone, or in conthination with various spacers, to align the connector 682 with |
the lateral extension 662 of tree 652, For example, the adjusters 6072-607b of the
skid 612 may be configured such that the connector 692 is aligned with the lateral
extension 662 or the unit flowline 692 which may, in certain embodiments, be
assembled and comnected to the lateral extension 662 before the connecior 682 is in
final alignment. Configuring the adjusters 607a-607b may comprise, for instance,
coramanding a linear position/length of each adjuster 607a-607b. Additionally, with
reference 1o the adjustable skid 812 in FIGs. 6a-6a, altering an orientation of the first
portion of the manifold with respect to the lateral exiension may comprise raising or
lowering the manifold portion 872 using one or more of the jacks 80%a-805d
coupled to the comers of the base platform 803, Taken together, the configuration
of the adjusters may be used to position the manifold portion precisely under a

lateral extension of a tree or against the unit flowline 692.

j0G113) The method may further inelude establishing a fuid connection between the
first portion of the manifold and the first Christmas tree. As depicted in FIGs. Za-2¢,
the fluid conmection between the connector 684 and the lateral extension 663 of the
tree s provided through unit flowline 692, and establishing the fluid connection may
nclude assembling the unit flowline 692 and attaching it to the lateral extension 662
and the connector 682, In certain embodiments, e.g., where the alignment between
the connector 682 and lateral extension 662 is not precise, the unit flowline 692 may

be assembled from spacers 500 to ensure proper connection between the connector

)
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682 and lateral extension 662 without putting unnecessary hending loads on the trees
of other equipment. The swivel joint incorporated into the connector 682 may allow
tor rotational freedom between the comnector 682, flowline 692, and lateral
extension 662 to ensure proper alignment of bolt holes for flanged connection.
Similar functionality can be provided by incorporating the swivel joint inte the

fiowliine 692,

1661141 The fraciure systern 670 may then be used in a fracture operation or another
wellbore operation.  For example, a fracture fluid may be injected through the

fracture system §70.

{8118] In certain embodiments, the method further includes performing the above
steps with respect to a second manifold portion, adjustable skid, and tree, 2.8, valve
assemblyS74/connector 684, adjustable skid 614 and lateral extension 664. Afier a
fluid connection, e.g., unit flowling 694, is established between the second manifold
portion and the second tree, the method may further include altering an orientation
of the second portion of the manifold with respect to the second adiustable skid to
facilitate connection with the first portion of the manifold. With reference to FIGs,
la-Ze, this step may be performed, for instance, by piveting the vaive
assemblyb74/connector 684/tee 699 on the adjustable skid 614 to facilitate
conngction of the manifold flowline 678 between the tee 699 of the adjustable skid
614 and the tee 698 of the adjusiable skid 612. In certain ernbodiments, the
manifold flowling 678 may comprise one or more spacers andior swivel joinis io

facilitate connection between the tees 698, 698 where the aligment is not precise.

86116} To the extent both spacers and adjustable skids are used, the spacers may be
used to correet for gross deviations in the relative orientations and positions of the
comnestars and lateral extensions, while the adjusiable skids may be used to provide
fine adiustments to the orlentation and position of the tree connector 682, 684, In
some embodirents of the method, only the spacers or only the adjustable skids may

be used.

184117} As described above, laser positioning technology and other measurement
methods may be used to position the skids and manifold portions with respect 1o the

lateral extensions of the trees. Laser positioning technology may also be used to
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position the manifold skids with respect to each other, e.g., such that the tees 698,
688 of skids 612, 614 in FiGs. Za-2¢ substantially align with each other. (ffseis in
the relative orientations and positions between the manifold portions and trees may
also be mensured once the manifold portions art in place. These measured offsets
may be used to determine how the unit flowlines and manifold flowlines are to be
apsemnbled. For instance, when spacers are being used without adjustable skids, the
measured offsels may be used to select the combination of wedge and other spacers
to make a precise connsction between the manifold portions and trees and between
the manifold portions themselves.  Similar selections can also be made when
adjustable skids are in use to the extent the offsets fall outside of the adjustable

range provided by the skids,

106118} The spacers, skids, system, and method of the present disclosure may provide
advantages compared to the squipment, systems, and methods currently used in
fracture operations. Systems including the skids and/or spacers disclosed herein
may include more precise connections between components, such that adjacent
components have a significantly reduced, or even negligible, offset in location and
orientation. This may allow components to form stronger seals, which may in turn
pravent damage to or failure of the system. This may be particolarly helpful when
erosive or corrosive fracture fluids are injected through the system, as the fluids may
erodeicorrode component junctions with small offsets, such that the offsets become
enlarged, which may shorten the lifespan of components or the entire system, or

even lead to catastrophic failure of the sysiem.

{66119] The system of the present disclosure may be able to aceommodate offsets in
orientation snd location of system components from their planned location. Offsets
may occwr due to human error in installation of components, settling/shifting of &
substrate on which components are installed, manufacturing errors in components,
or other causes. Because of the significant space between components such as
Christmas trees and manifolds, even small offsets ina single component may lead to
significant offsets in the necessary connection. Therefore, it may be important to

account for these offsets when connecting flowlines between components.
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{60126] Compared to currently used systems, the system of the present disclosure may
require fewer components to make connections. This may reduce the tme necessary
to assemble, test, clean, disassemble, or perform other system operations. This Ay
also make the system less prone to failure as there are fewser connection points
which may be likely to fail. The system of the present disclosure may be sasy io
assemble and use, may have a relatively small profile, and may be more robust than

currently used systems, especially in use with erosive and corrosive fhuids.

HEL Y While the disclosure includes a limited number of embodiments, those skilled
in the art, baving benefit of this disclosure, will appreciate that other embodiments
may be devised which do not depart from the scope of the present disclosure,

Acoordingly, the scope should be limited only by the attached claims.

ER)
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CLAIMS
What is claimed 15

I, A frac ransfer system comprising:
a Christmas tree having a lateral extension; and
a manifold in fluid communication with the Christmas tree,
wherein a portion of the manifold is positioned at least partially under the lateral
extension of the tree and disposed on an adjustable skid that facilitates
connection between the portion of the manifold and the lateral extension of the
trae.

2. The frac transfer system of claim 1, wherein the adjustable skid comprises

a base platform;

ong or more sapports disposed on the base platform; and

one or more adjusters disposed on the supports, wherein the adjusters are
configured to provide relative movement between the portion of the manifold
and the base platforn.

3. The frac transfer system of claim 2, wherein the adjusiers comprise 3 pivot joint and
one or more wheels that are configured to engage with and travel along a track
coupled to the supports.

4. The frac transfer system of claim 2 or 3, wherein the adjustable skid further comprisas
one or more secondary adjusters coupled 1o the base platform and configured to alter
the relative position between the base platform and the ground when the adjustable

skid is deployed.

L4

The frac transfer system of any of the preceding claims, further comprising a flowline

coupled between the portion of the manifold and the lateral extension of the

Christmas tree, wherein the flowline includes a swivel joint,

6. The frac transfer system of claim 5, whereln the unit flowline further comprises at
least one of a spacer and a wedge joint.

7. The frac transfer system of any of the preceding claims, further comprising a second

Christimas tree, wherein a second portion of the manifold is disposed on a second

adjusiable skid that facilitates connection between the second portion of the manifold
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16,

iL

12.

13

14,

s,

and the second Christmas tree and between the first portion of the manifold and the
second portion of the manifold.

7
i

The frac tansfer system of claim 7, funher comprising a manifold flowline
connecting the portion of the ménifoid to the second portion of the manifold, wherein
the manifold flowline comprises a plurality of pipe spools.
The frac transfer system of claim &, wherein the manifoid flowline comprises at least
one of a spacer and a wedge joint.
The frac transfer system of claim § or %, wherein the manifold fowline further
comprises at least two eibow Blocks and a swivel joint positioned therebetween,
A method, comprising:
positioning a first portion of a manifold under a lateral extension of a first
Christimas tree, wherein the first portion of the manifold is disposed on a first
adjustable skid;
altering an orientation of the first portion of the manifold with respect to the
lateral extension using, at least in part, the adjustable skid;
establishing a fluid connection between the first portion of the manifold and the
first Christmas free.
The method of claim 11, further comprising the step of after the first portion of the
manifold is connected to the first Christmas tree, aliering an orientation of the first
portion of the manifold with respect to the adjustable skid to facilitate connection
between the first portion of the manifold and the second portion of the manifoid,
The method of claim 11 or 12, wherein sltering the orientation of the first portion of
the manifold with respeet to the lateral extension using, at least in pat, the adjustable
skid comprises raising or lowering the first portion of the manifold with respect o the
lateral extension.
The method of claim 13, wherein raising or lowering the first portion of the manifold
with respect to the lateral extension comprises operating at least one jack eoupled to
the adjustable skid to raise or lower the adjustable skid.
The method of any of claims 11 through 14, fusther comprising
positioning a second portion of a manifold under a lateral extension of 2 second
Christmas tree, wherein the second portion of the manifold is disposed on a

first adjustable skid;
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aliering an orientation of the second portion of the manifold with respect to the
lateral extension using, at lesst in part, the second adjustable skid of the
second Chrisimas iree;

establishing a fhud connection between the second portion of the manifold and the
second Christmas tree;

after the second portion of the manifold is connected to the second Christmas tree,
altering an orientation of the scoond portion of the manifold with respect to the
second adjustable skid to facilitate connection with the first portion of the
manifold.

16, The method of any of claims 11 through 15, funther comprising the step of connecting
the first portion of the manifold to the Isteral extension of the first Christmas tree
using al least one or a spacer and a wedge joint.

17 A spacer comprising:

a body having a first end and a second end; and

a bore extending therethrough,

wherein the body has an outer surface,

wherein the first end and the second end are configured to form metalo-metal
seals and

wherein the first end and the second end are disposed at an angle greater thau zero
degrees to gach other,

18 The spacer of claim 17, wherein cach of the first end and the second end conprise a
depressed region proximate the outer surface, s raised region medial to the depressed
region, and a trough proximate the bore.

19, The spacer of claim 17 or 18, wherein the spacer comprises a connector formed
therethrough.

20, The spacer of any of claims 17 through 19, wherein the bore comprises one or more
lincar segroents.

21 The spacer of any of claims 17 through 20, wherein the bore is normal to both the first
end and to the second end.

22, 'The spacer of any of claims 17 through 21, wherein an angle formed between the first
end and the second end is between five degrees and ten degraes.

23, The spacer of sny of claims 17 through 22, further comprising a reinforced wall

disposed arsund the bore.
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24. A frac transfer unit comprising:
a Christimas tree;
a portion of a manifold; and
a unit flowline connected between the Christmas tree and the portion of the
manifold, the unit flowline comprising at least one spacer, wherein the spacer
COmprises:
a body having a first end and s second end; and
a hore extending therethrough,
wherein the body has an outer surface,
wherein the first end and the second end are configured to form metal-to-
metal seals and
wherein the first end and the second end are disposed at an angle greater
than zero degrees to each other,
25, The frac transfer unit of claim 24, wherein the unit flowline is substantially vertical.
6. The frac transfer unit of claim 24 or 25, wherein the portion of the manifold is
disposed on an adjustable skid and at least partially positioned under a lateral

extension of the Christmas tree,

3]
~d

The frac transfer unit of any of claims 24 through 26, wherein the frac inlet of the

Chrisimas tree is offset from an indet of the portion of the manifold.

28, The frac transfer unit of any of claims 24 through 27, wherein the anit flowline
comprises more than one spacer, such that the unit flowline is non-linear in more than
one direction.

289, A frac transfer system comprising:

two or more frac transfer units aceording to any of claims 24 through 28; and

a manifold flowline connected between the portion of the manifold of a first of the

frac transfer units and the portion of the manifold of a second of the frac
transfer units, the manifold flowline comprising at least one spacer, wherein
the spacer comprises:

a body having a first end and a second end; and

a bore extending therethrough,

wherein the body has an outer surfacs,

wherein the first end and the second end are configured to form metal-to-

metal seals and

28
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wherein the first end and the second end are disposed at an angle greater
than zere degrees to each other,

The frac iransfer system of claim 29, wherein the manifold flowline is substantially
horizontal,
The frac transfer system of claim 29 or 30, wherein an inlet of the manifold of the first
frac transfer unit is offset from an inlet of the manifold of the second frac transfer
unit. .
The frac transfer system of claim 31, wherein the manifold flowline comprises at least
one wedge spacer.
The frac transfer system of any of claims 29 through 32, wherein the manifold is a
time and efficiency manifold or a zipper manifold.
The frac transfer system of any of claims 29 through 33, wherein the manifold
flowling comprises more than one spacer, such that the unit flowline is non-linear in
more than one direction,
A method comprising:

sssembling a unit flowline, the assembling comprising connecting a piping

component 1o & wedge spacer; and

connecting a Christmas tree to a manifold, via the unit flowline,
The method of claim 335, further comprising:

assemnbling & manifold flowline, the assembling comprising connecting a piping

componert {0 a wedge spacer; and

connecting the manifold to a second manifold, via the manifold Howline.

The method of claim 35 or 36, the methed further comprising injecting a fracture fluid

through the frac transfer syster.

30
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