
SPLIT ASSEMBLY ATTACIIMENT DEVICE BACKGROUND OF THE INVENTION 1. Field of
the Invention 100011 The present invention relates in general to a method
and apparatus to support wellbore tubulars above a wellbore, and in
particular to a sectional "spider" riser support table that may be
assembled with clamping blocks that create a preload force between
sections. 2. Brief Description of Related Art [0002] A spider assembly is a
support structure placed on a drilling platform for supporting casing as
sections of casing are made up and lowered below the platfomi. A string of
riser pipe, for example, may be supported by a spider assembly as
additional sections of riser pipe are added to the string and lowered from
the drilling rig table to the subsea wellhead. A riser is a type of casing
that runs from an offshore drilling platform down to a subsea wellhead
housing. [0003] Spider assemblies have a cylindrical shape and may have a
relatively large outer diameter. For example, some spider assemblies have
an outer diameter of 196". Casing is lowered through a bore in the center
of the spider assembly as subsequent sections of casing are assembled, or
"made up," to the casing string. Support fixtures, such as casing support
dogs, are mounted to the spider assembly to hold sections of casing in a
vertical position during the running process. [0004] It may be necessary to
disassemble the spider into two or more sections for transportation or for
emergency reasons. The 196" diameter spider, for example, may too large to
transport by some trucks on certain roads. An emergency condition may occur
if a riser section is protruding through the bore of the spider assembly
and the drilling rig must be moved to avoid a storm. It may be quicker to
separate the spider and leave the riser in place rather than try to run the
riser down or raise it up enough to disassemble it. [0005] The joints that
allow for assembly and disassembly of the spider may allow the spider to 



Ilex when a load, such as a heavy string of riser pipe, is suspended from
the spider. Typical  sectional spiders may have joints comprising a pin and
finger-joints. These spiders have an axial deflection that could be greater
than 1/2". The deflection may be too great for some other tools located on
the spider. Hydraulic actuators on the spider, for example, may need to
line up precisely with the riser pipe or with other hydraulic actuators to
make the joint between each subsequent section of casing. Thus deflection
in the spider assembly may prevent the actuator from functioning properly.
SUMMARY OF THE INVENTION 10006] An assembled spider support assembly
comprises two circular plates, each plate having a bore. The circular
plates are axially aligned, one above the other. Spacers between the plates
create an axial gap. The spacers may be housings for hydraulic "dogs" used
to support the riser pipe as it is suspended from the bore of the support
assembly. The assembled circular plates may be separated into two
semi-circular, c-shaped halves, such that each half has half of an upper
and a lower plate. The upper half-plate remains attached to the lower
half-plate by way of the support dog housings. IOW/ The c-shaped halves of
the circular plates may be attached to each other by a clamping block. Each
clamping block has an upper and a lower lip that fits into corresponding
grooves near the end of each upper and lower e-shaped half plate. The face
of each clamping block is slightly recessed from the end of the leg of the
e-shaped half, The distance from the end of thee-shape leg to the face of
the clamping block may be 0.015" to 0.030". The ends of a c-shaped half are
placed in contact with the ends of the other c-shaped half to form on
o-shaped circular plate. The gap between the faces of the clamping plates
is 0.030" to 0.060", because each block is recessed from the end of the
c-shaped leg. Bolts are placed through holes in each block and tightened
until the block faces are drawn together. As the clamping blocks are drawn
together, the ends of the plates forming each e-shape are compressed
towards the ends of the adjacent plates, thereby creating a preload force
between the two sections. The preload force on the two halves permits the
overall assembly to perform more like a continuous ring. The preload
provides a significant amount of stiffness in the assembly and reduces the
axial deflection associated with axial forces acting on the spider
assembly, such as the force created by suspending riser pipe from the
assembly.  BRIEF DESCRIPTION OF THE DRAWINGS  



100081 So that the manner in which the features, advantages and objects of
the invention, as well as others which will become apparent, are attained
and can be understood in more detail, more particular description of the
invention briefly summarized above may be had by reference to the
embodiment thereof which is illustrated in the appended drawings, which
drawings form a part of this specification. It is to be noted, however,
that the drawings illustrate only a preferred embodiment of the invention
and is therefore not to be considered limiting of its scope as the
invention may admit to other equally effective embodiments. 100091 Figure 1
is an orthogonal view of an exemplary embodiment of the preload sectional
spider assembly. 100101 Figure 2 is a top view of the plates of the preload
spider assembly of Figure I. 100111 Figure 3 is a side view of a joint of
the preload spider assembly, taken along the 3-3 line. 100121 Figure 4 is a
side view of a joint of the preload spider assembly of Figure 1, showing
the gap between the clamping plates prior to apply a preload. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT  100131 The present invention will
now be described more fully hereinafter with reference to the accompanying
drawings which illustrate embodiments of the invention. This invention may,
however, be embodied in many different forms and should not be construed as
limited to the illustrated embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention to those skilled
in the art. Like numbers refer to like elements throughout, and the prime
notation, if used, indicates similar elements in alternative embodiments.
100141 Referring to Figure 1, spider support assembly 100 is an assembly
used to make up, or join, sections of riser pipe (not shown), Spider 100 is
suspended over an opening on a drilling rig table (not shown) and dogs 102
located on spider 100 are used to support the weight of a first riser
section (not shown) as a second riser section is stabbed into the first: A
string of riser sections may be suspended below the first riser section. In
an exemplary embodiment, spider  



100 is 196" in diameter and weighs 45,000 pounds. Spider may be larger or
smaller and may weigh more or less. [0015] Referring to Figure 1, spider
support assembly 100 comprises a first half ring 104 and a second half ring
105. The half rings 104, 105, are joined together at seam 106. Each half
ring 104, 105 comprises an upper plate 107 and a lower plate 108. Each
plate 107, 108 is generally a flat plate having an inner diameter surface
112. When the half rings 104, 105 are joined together, the inner diameter
surface 112 defines a bore through the center of the plates, The round bore
may be axially aligned with a wellbore (not shown). The outermost edge 116
of plates 107, 108 may have a generally round shape, or may have other
shapes. Upper plate 107 and lower plate 108, each rotated about the same
axis, are stacked on top of each other to form each half ring 104, 105 of
support assembly 100. [0016] Frame members, such as the support housings
118 of riser support dogs 102, may be located between upper plate 107 and
lower plate 108 to create a gap 110 (best seen in Figure 4) between upper
plate 107 and tower plate 108. in an exemplary embodiment, six support
housings 118, each used to support dog 102 and dog actuation mechanism, are
located between upper plate 107 and lower plate 108. Bolts 120 may pass
through upper plate 107, through support housing 118, and through lower
plate 108. Nuts (not shown) are then tightened onto bolts. In an
alternative embodiment, threads are tapped into support housing 118 and
bolts 120 pass through upper plate 107 or lower plate 108 and are then
tightened into support housing 118. Some embodiments of the support
assembly 100 may have more than two plates 107, 108. [0017] A bolt-on
gimbal support ring 122 may be attached to the lower plate 108 for
interfacing with the drilling rig platform (not shown). Various assemblies
may he attached between the plates 107, 108, such as dogs 102 used to
support casing. Furthermore, various assemblies may be attached above the
top plate 107 including, for example, hydraulic actuators for joining
sections of casing, grating for operators to stand on while operating the
spider, and handrails. [0018] Referring to Figure 2, spider support
assembly 100 may be split into two or more sections 104, 105 to facilitate
transportation or to rapidly remove spider support assembly 100 while
casing (not shown) is protruding through the bore of spider, such as under
emergency conditions. Some embodiments may have plates that separate into
more than two sections.  Seam 106 (Figure I) is generally located at a
point where it will not interfere with hydraulic mechanisms or dogs 102. In
a preferred embodiment, each half ring 104, 105 has a c-shape. The edge
surface 132 located at the end of each "c" butts against the edge surface
132 of an adjacent c-shaped half-plate to form a whole plate 104, 105
having an o-shape. [0019] Referring to Figure 3, in a preferred embodiment,
each seam 106 between first half ring 104 and second half ring 105
comprises an edge surface 132 and a groove .134. Groove 134 is a slot in
the upper face of lower plate 108 and in the lower face of upper plate 107.
Thus grooves 134 face each other for each half plate. Edge surface 132 is
the end piece that will press against an edge surface of the adjoining
plate 107, 108. 100201 Referring to Figure 3, clamping assembly 136
comprises two clamping plates 138. Each clamping plate 138 has a body
having a front face 140, a back face 142, an upper surface 144, a lower
surface 146, and one or more lips 148. Lip 148 is a flange protruding from
upper surface 141 or lower surface 146. Lip 148 protrudes a distance
roughly equal to the depth of groove 134, or may be slightly taller or
slightly shorter than the depth of groove 134. The width of lip 148 may be
slightly smaller or slightly larger than the width of groove 134. Thus lip
148 fits in groove 134, or in some embodiments may be force fit into groove
134. 



[00211 The width of each clamping plate 138 between the inside edge of lip
148 and front face 140 is slightly smaller than the length between the
inside edge of groove 134 and edge surface 132. In a preferred embodiment,
the distance from the inside edge of lip 148 to front face 140 is
approximately 0.015 to 0.030 inches less than the distance from the inside
edge of groove 134 to edge surface 132. [0022] In some embodiments,
clamping plate 138 is attached to upper and lower plates by other means,
such as by welding (not shown) or with bolts (not shown). In these
embodiments, clamping plate is attached such that a gap exists between
front face 140 and a plane defined by edge face of plate, and the gap is
drawn together when preload stress is applied to clamps, thus causing
compressive forces against edge surfaces 132. Furtheimore, clamping plates
(not shown) may be attached to the top surface of upper plate 107 or to the
bottom surface of lower plate 108.  100231 Clamping plate 138 has smooth
cylindrical boles 152 for receiving bolts 154 for attaching clamping plate
138 to an adjacent clamping plate 138. The holes 152 pass through the
clamping plate 138 from the back face 142 to the front face 140. The
diameter of the smooth cylindrical holes 152 is slightly larger than the
diameter of the bolts 154. Bolt holes 152 may have a counter bore 160 for
receiving bolt heads so that bolt heads do not protrude from clamping plate
138 when the bolts 154 are installed. 100241 Bolts are passed through the
first clamping plate 138, from the back face 142 to the front face 140,
such that the bolt threads (not shown) protrude from the front face 140 of
the first clamping plate 138 and pass into the front face 140 of the second
clamping plate 132. Nuts 156 may be attached to the threads of the bolts
154 to secure bolts and apply a load between the plates. In some
embodiments, counterbores 160 are located on the back face 142 of the
second clamping plate 132 so that nuts may be countersunk and thus not
protrude from back face 142 of the second clamping plate. In some
embodiments, threads are tapped into the second clamping plate 138 (not
shown) and thus the bolts 154 directly engage threads of second clamping
plate 138 rather than requiring nuts. In some embodiments, compression
between the plates is not generated by bolts. In these embodiments, a
compression device such as a c-clamp (not shown) or a cam (not shown) may
be used to press clamping plates toward each other. Alternatively, a
compression device such as a hydraulic actuator (not shown) may press the
clamping plates and hold them in close proximity to each other while a
rigid retainer (not shown) is installed to maintain the compression. [0025]
A pin 162 may pass through upper plate 107 or lower plate 108 into clamping
plate 138 to prevent clamping plate 138 from falling out of position during
transportation or installation. Pin 162 is generally not needed after the
bolts 154 are tightened because compressive force exerted by clamping plate
138 on plates 107 and 108 prevent clamping plate 138 from falling out of
position. [0026] In an exemplary embodiment, each half ring 104, 105 of
spider assembly 100 is 



assembled by placing support housings 118 between upper plate 107 and lower
plate 108. Clamping plate 138 is installed by sliding lip 148 into grooves
134. Two pins 162 are inserted,  one each through upper plate 107 and lower
plate 108 into clamping plate 138. Half ring 104 has two clamping plates
138 one at each end of the c-shape. 100271 Referring to Figure 4, the half
rings 104, 105 of spider assembly 100 are joined by aligning end surfaces
132. When end surface 132 of first half ring 104 is in contact with end
surface 132 of second half ring 105, but not under preload tension, them is
a gap between interior faces 140 of approximately 0.030 to 0.060 inches.
Bolts 154 are passed through bolt holes 152 of clamping plates 138, and
then tightened such as with nuts 156. Torque is applied to bolts 154 until
thc gap 110 between interior faces 140 is reduced or eliminated. Torque
could be, for example, 1000 foot pounds. In some embodiments, torque is
applied until interior faces 140 contact each other. Thus edge surfaces 132
are thus preloaded against adjacent edge surfaces 132. When an appropriate
preload stress is applied between clamping plates 138, support assembly 100
(Figure 1) may support a string of casing weighing 500,000 pounds and have
a deflection in the axial direction, at seam 106, of less than 1/2".  In
some embodiments, deflection may be 3/16" or less. 100281 While the
invention has been shown or described in only some of its forms, it should
be apparent to those skilled in the art that it is not so limited, but is
susceptible to various changes without departing from the scope of the
invention. For example, the system could be employed by providing
indication of landing of other equipment, such as a tubing hanger and
tubing hanger seal.  What is claimed is:  1. A riser deploying apparatus,
comprising: 



a plurality of segments, each segment having a curved inner diameter
portion that is a portion of a circle, each segment having two
circumferentially spaced apart ends that abut adjacent ends of at least one
other segment to define a circular central opening; a retractable support
member attached to the plurality of segments and movable from a retracted
position inward into the central opening for supporting a first riser
section while a second riser section is stabbed into the first riser
section; a preload plate attached to each end of each segment, each preload
plate having a front face initially recessed from the end of the segment to
which it is attached; wherein a gap is located between the front faces of
adjacent preload plates when the ends of the segments are initially
abutted; wherein forcing the adjacent preload plates toward each other
reduces the gap and applies a preload force to the adjacent ends of the
segments; and at least one fastener extending between the adjacent preload
plates to secure the adjacent ends of the segments to each other under the
preload force.  2. The apparatus according to claim 1, wherein the
plurality of segments comprises two segments, and wherein the inner
diameter portion of each segment extends 180 degrees.  3. The apparatus
according to claim 1, wherein each segment comprises upper and lower plates
and wherein the preload plates extend between the upper and lower plates.
4. The apparatus according to claim 1, wherein tightening the at least one
fastener applies the preload force. 



5. The apparatus according to claim 1, further comprising removable pins to
hold the preload plates prior to receiving the at least one fastener.  6.
The apparatus according to claim 3, wherein the plates further comprise a
slot and the preload plates further comprise a lip, the lip being located
in the slot.  7. The apparatus according to claim 1, wherein the central
opening has an axis, and wherein the circumferentially spaced apart ends
are located on radial planes from the axis.  8. The apparatus according to
claim 1, wherein the central opening has an axis, and wherein the front
faces of the preload plates are located on radial planes from the axis.  9.
The apparatus according to claim 1, wherein each segment has an outer
diameter portion, each outer diameter portion being parallel with an inner
diameter portion.  10. A riser deploying apparatus, comprising: a plurality
of segments, each segment having a curved inner diameter portion that is a
portion of a circle, each segment having two circumferentially spaced apart
ends that abut adjacent ends of at least one other segment to define a
circular central opening; a retractable support member attached to the
plurality of segments and movable from a retracted position inward into the
central opening for supporting a first riser section while a second riser
section is stabbed into the first riser section; 



a preload plate attached to each end of each segment, each preload plate
having a front face initially recessed from the end of the segment to which
it is attached; wherein a gap is located between the front faces of
adjacent preload plates when the ends of the segments are initially
abutted:  wherein forcing the adjacent preload plates toward each other
reduces the gap and applies a preload force to the adjacent ends of the
segments; at least one fastener extending between the adjacent preload
plates to secure the adjacent ends of the segments to each other under the
preload force; wherein each segment comprises upper and lower plates and
wherein the preload plates extend between the upper and lower plates;
wherein the plates further comprise a slot and the preload plates further
comprise a lip, the lip being located in the slot; wherein the central
opening has an axis, and wherein the circumferentially spaced apart ends
are located on radial planes from the axis; and wherein the front faces of
the preload plates are located on radial planes from the axis. 



11. The apparatus according to claim 10, wherein the plurality of segments
comprises two segments, and wherein the inner diameter portion of each
segment extends 180 degrees.  12. The apparatus according to claim 10,
wherein tightening the at least one fastener applies the preload force.
13. The apparatus according to claim 10, further comprising removable pins
to hold the preload plates prior to receiving the at least one fastener.
14. The apparatus according to claim 10, wherein each segment has an outer
diameter portion, the outer diameter portion being parallel with the inner
diameter portions.  15. A method for supporting a riser, the method
comprising: (a) providing a plurality of segments, each segment having a
curved inner diameter portion, two circumferentially spaced apart ends, and
a preload plate  attached to each end, each preload plate having a front
face initially recessed from the end of the segment to which it is
attached;  (b) assembling the segments so that the ends abut to define a
circular central opening, resulting in a gap between the front faces of
adjacent preload plates when the ends of the segments are initially
abutted; 



(c) forcing the adjacent preload plates toward each other, thereby reducing
the gap and applying a preload force to the ends of the segments;  (d)
extending fasteners between the adjacent preload plates to secure the ends
of the segments to each other under the preload force; and  (e) lowering a
riser section through the central opening and advancing a retractable
support member mounted to the segments inward into the central opening and
supporting the riser section.  16. The method according to claim 15,
wherein step (c) comprises tightening the fasteners.  17. The method
according to claim 15, wherein step (a) comprises providing each segment
with an upper plate and a lower plate.  18. The method according to claim
17, wherein step (a) comprises mounting the preload plates between the
upper and lower plates  19. The method according to claim 15, wherein step
(b) results in the preload plates being in radial planes emanating from an
axis of the central opening. 20The method according to claim 15, wherein
step (a) comprises providing two of the segments, the inner diameter
portions of each of the segments extending 180 degrees. 


