SPLI T ASSEMBLY ATTACI | MENT DEVI CE BACKGROUND OF THE | NVENTION 1. Field of
the I nvention 100011 The present invention relates in general to a nethod
and apparatus to support wellbore tubulars above a wellbore, and in
particular to a sectional "spider" riser support table that nay be
assenbl ed with clanping blocks that create a preload force between
sections. 2. Brief Description of Related Art [0002] A spider assenbly is a
support structure placed on a drilling platformfor supporting casing as

sections of casing ar latfom . A string of
riser pipe, for exanpggﬂpﬂ§§§§gﬁgqﬁggﬁ§ Egﬁgﬁsp? erpassenbly as )
addi tional sections of riser pipe are added to the string and |owered from
the drilling rig table to the subsea well head. Ariser is a type of casing
that runs froman offshore drillin E wn. to a subsea wel | head
housi ng. [0003] Spi der a@égﬁﬁﬂﬂggiﬁéﬁtﬁgig§ﬂiﬁg al shape and may have a
relatively large outer dianeter. For exanple, sone spider assenblies have
an outer dianeter of 196". Casing is |lowered through a bore in the center
of the épLﬁéLJdksbnﬁn&mhs subsequent sections of casing are assenbl ed, or
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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

flex when a load, such as a heavy string of riser pipe, is suspended from the spider. Typical



Il ex when a | oad, such as a heavy string of riser pipe, is suspended from
the spider. Typical sectional spiders may have joints conprising a pin and
finger-joints. These spiders have an axial deflection that could be greater
than 1/2". The deflection my be too great for sonme other tools | ocated on
the spider. Hydraulic actuators on the spider, for exanple, nmay 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 assen g r a6t haRriangxiar operly.
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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.
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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 cach block and
tightened until the block faces are drawn together. As the clamping blocks are drawn together,
the ends of the plates forming each c-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.



100081 So that the manner in which the features, advantages and objects of
the invention, as well as others which will becone apparent, are attained
and can be understood in nore detail, nore particular description of the
invention briefly sunmari zed above nmay be had by reference to the

enbodi nent thereof which is illustrated in the appended draw ngs, which
drawings forma part of this specification. It is to be noted, however,
that the drawings illustrate only a preferred enbodi ment of the invention

and is therefore not tg be J S scope as the
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however, be enbodied in nmany different forns and shoul d not be construed as

linmted lnv&nttorwqwaﬂlagm(éb%&qxéﬁ%ﬁ?%%% FEBorth herein. Rather, these
enbodi nents are provided so that this disclosure will be thor ough and
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inthe art. Like numbers refer to like elenents throughout, and the prime
not at i oﬁPldﬁ:ffaS%ﬁ@éd indicates simlar elements in alternative enbodi nents.
100141 Referring to Figure 1, spider support assembly 100 is an assenbly
used t o [ABEPFiURe 2& a oPlidw &%tpld@cfmf&fa prel@e kpifir peseipblgtof Bigowri) ,  Spi der 100 is
suspended over an opening on a dr|II|ng rig table (not shown) and dogs 102

| ocated on spider 100 are used.to t t ser
section Q%Sl plgwama%\%e Yo gl ’i@é‘? df: |ﬂ}c25’f1aslselmg ébkg& g&%tk‘?tﬂll{e&fl rst: A
string of riser sections nay be suspended below the first riser section. In
an exenpd@Eryriguads ment vies i devint 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

[0013] 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,

[0014] 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 1s 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 dianeter and wei ghs 45,000 pounds. Spider may be | arger or
smal l er and may wei gh nore or less. [0015] Referring to Figure 1, spider
support assenbly 100 conprises 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 conprises an upper plate 107 and a | ower plate 108. Each
plate 107, 108 is generally a flat plate having an inner dianmeter surface
112. When the half rings 104, 105 are joined together, the inner dianeter
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[ 00211 The width of each clanmping plate 138 between the inside edge of lip
148 and front face 140 is slightly snmaller than the | ength between the

i nsi de edge of groove 134 and edge surface 132. In a preferred enbodi nent,
the distance fromthe inside edge of lip 148 to front face 140 is
approximately 0.015 to 0.030 inches |less than the distance fromthe inside
edge of groove 134 to edge surface 132. [0022] In sone enbodi nents,
clanping plate 138 is attached to upper and | ower plates by other neans,
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first clampsaryipteat iergginimplig tel%ack face 142 to the front face 140,

such that the bolt threads (not shown) protrude fromthe front face 140 of
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bol ts 134i,@%@ratd ght ened because conpressive force exerted by clanping plate
138 on plates 107 and 108 prevent clanplng plate 138 fromfalling out of
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spi der
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. Furthermore, clamping plates (not

shown) may be attached to the top surface of upper plate 107 or to the bottom surface of lower

plate 108.



assenbl ed by placing support housings 118 between upper plate 107 and | ower -
plate 108. Clanping plate 138 is installed by sliding lip 148 into grooves :
134. Two pins 162 are inserted, one each through upper plate 107 and | ower
plate 108 into clanping plate 138. Half ring 104 has two cl anping pl ates
138 one at each end of the c-shape. 100271 Referring to Figure 4, the half
rings 104, 105 of spider assenbly 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 f ring 105,. t . _ i i
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conpri st c?a%ping 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 balf 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 124. Two pins 152 are inserted,
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a plurality of segnents, each segnment having a curved inner dianeter
portion that is a portion of a circle, each segnent having two
circunferentially spaced apart ends that abut adjacent ends of at |east one
ot her segnment to define a circular central opening; a retractable support
menber attached to the plurality of segnments and novable froma 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 | oa | at ached to e : e . pr el oad
ol at e navr e LR RbnEef b TP R R e P PR S e P B et T
whi ch i tiwb slagpihgplhes 139heteet cacaegap thes-shgeat ed bet ween the front faces of
adj acent preload plates when the ends of the segnents are initially

abutt ed; ein forcing the adj r : d.egaby ot her
reduces[?%QFgﬁ “Q%SOEEE%i%3%8%%$2ﬁ%gyy?é§§g@gge%ﬁéﬁﬁﬁﬁgggﬁtegnqs of the
segment siigamngdermlt sutfaas il 30 nWhEastdesehceeldR exf dirs galb engue@histin eordd} adewnd prel oad

I h ' d h - d h
br ol ona ireatd oipecorh BL T, G ot bt Rad FAVRP e o BB MR gRcer (he

al ereint
pl ur al i tyecof 4(5EURBBkiT1aEENMOI 0510 9.060MncEe g Melts $54 @ndassigheigh bdieholasré?

di aneter portion of each segnent extends. 18 grees. . 3..The at us
accor di rfg cerae glafes 138, wrEheT e %Eﬁﬂ@%&ﬁ%ﬁ{mg%ﬁﬁrﬂ§5§e&5%@Fﬁ§%H%R§§%r pl at es
and whergiingt hey RIEbQREPhaties fext 180ds hatwaen dihgauppelor@adotidver fpl at es.

4. The apparatus according to claim]l, wherein ti héenlqgwthe atlugast one

f ast enercxappt:i 80 96 pPpynslp-odd SPBF grgbodiments, torque is applied until mnterior faces
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 %2". In some embodiments, deflection

may be 3/16" or less.

[0028] 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.



5. The apparatus according to claim11, further conprising renovable pins to
hold the preload plates prior to receiving the at | east one fastener. 6.
The apparatus according to claim 3, wherein the plates further conprise a
slot and the preload plates further conprise a lip, the |ip being | ocated
inthe slot. 7. The apparatus according to claim1, wherein the central
openi ng has an axis, and wherein the circunferentially spaced apart ends
are located on radial planes fromthe axis. 8. The apparatus according to
cl ai m 1, waefs@ldimkdg:central opening has an axis, and wherein the front
faces of the preload plates are |ocated on radial planes fromthe axis. 9.

The appar.at usA assaddbiognd apsa@iu®, tomphieingt N each segnent has an outer
di aneter portion, each outer dianeter portion being parallel with an inner

di anet er rtion 1 A riser i ppar at: : [ sihg..a plurality
of segrre%g@,rélg’é%s%(ggmtﬁt éicj\/isﬁgﬁ%hgﬁ%@g%%icﬁneeﬂ'gﬁ%rn%'g g}r&%gdrotl Oh that is a
portion wht 8 £pstibe of aanbles egomBégmani Mgty tiraumnfeesreintly abdoedspaced apart
ends that abut adjacent ends of at | east one%tgt her se&merg{e to define a
ci rcul ar@R@hendd ehahivtifiacent enfacf abrasiAspdrer rembent 1QA€4BREd to the
plural ity Qfarzeafantseritgl movable froma retracted position inward into the
central opening for supporting a first riser section while a second riser
section é?et%c?%?g dsdp%to(r)t r%gr%bfelr gﬁécr{eldstgrthg %Futrélﬂ{/] 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.



a preload plate attached to each end of each segnent, each preload plate
having a front face initially recessed fromthe end of the segnent to which
it is attached; wherein a gap is |ocated between the front faces of

adj acent preload plates when the ends of the segnents are initially
abutted: wherein forcing the adjacent preload plates toward each ot her
reduces the gap and applies a preload force to the adjacent ends of the
segnents; at |east one fastener extending between the adjacent prel oad

pl ates tm secHeLaghipaiadjresmtfinerddaiat 11 fiethepgsrapiising eereaedbl@pertounder t he
prel oad force; wherein each segnent conprises upper and | ower plates and
wher ei n @ ths Biedd pRigsaYiosLe Eargivied (sedt I8a Agiestea®d | ower pl ates;

wherein the plates further conprise a slot and the preload plates further
conprisesa |iThe afsarhiug deebniing acdbied 3) whefen teqilatestietiesrconigiseent r al

opening has an axis, and wherein the circunferentiall ced apart ends
are | ocatlePshthesipiord fiare duthes sermsisga b, e tp &E'@Qé%‘???g‘ﬁg‘ t?‘?(?ﬁ‘?a{ faces of
the preload plates are | ocated on radi al planes fromthe axis.

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.  Arriser 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;



11. The apparatus according to claim210, wherein the plurality of segnments
conprises two segnents, and wherein the inner dianmeter portion of each
segnent extends 180 degrees. 12. The apparatus according to claim 10,
wherein tightening the at | east one fastener applies the preload force.

13. The apparatus according to claim210, further conprising renovable pins
to hold the preload plates prior to receiving the at | east one fastener.
14. The apparatus according to claim 10, wherein each segnent has an outer

di amet erwp@eld RRcing e adibesnthiramat latpotdiaa d2ehrghdracalided thwigap t he inner
di aneter portions. 15. A nethod for supporting a riser, the nethod

conpri si #ifl aprliesg BRElAdigree 19 the adiacpnbendsegifBRtSEIMEAEH segment having a
curved inner dianeter portion, two circunferentially spaced apart ends, and

a prel oagt Iph&ttche fattcaehertehaingasiivest theeaghicam ghalagd plaad<etoscung a front
face initially recessed fromthe end of the segnent to which it is

g
at t achedthe qdijcent sBaH Pl g 1898 YUY M bet Hageithe PExa’Y BP¥ER: to define a
circular central opening, resulting in a gap between the front faces of

adj acent wheeliroasciptejrasnidrenprides 1 ppads andl Idvie (datgsmntisviareinithetial |y

abut t ed;
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 parailel 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

10



(c) forcing the adjacent preload plates toward each other, thereby reducing
the gap and applying a preload force to the ends of the segnents; (d)
extendi ng fasteners between the adjacent preload plates to secure the ends
of the segnents to each other under the preload force; and (e) lowering a
riser section through the central opening and advancing a retractable
support nenber nounted to the segnents inward into the central opening and
supporting the riser section. 16. The method according to claim 15,

wher ei N sffheddd eB@ARNUSESCH b@IBRNDIAG FdVend AFHORNRILS - lmtlzilg red&seet hod
accordi ng to claim15, wherein step (a) conprises providing each segnent
1

wi th an lippdhe gngtod “@ﬁ]ﬂeWB@M@r\Nfbﬂht’f@ attadhedThe met hod according to claim
17, wherein step (a) conprises nounting the preload pl ates between the

upper anfb ) laeuehbmh@iresseghPentd 86 tihaithe @nas epndionizfihe acdieumar tentrwher ei n step
(b) results in the preload plates being in radial planes emanating from an

axi s of @Wle@ﬁ@ﬁwtln@ﬂbmﬁ@ be@@mth@eff%da%&f@d*ﬁ?@ni Bretqasi RS, wher ein
Step.(a)wﬂgﬁﬂﬁé%ﬁ’é?Bftﬁ)é's‘é?ﬂ%n‘té"@re%h%h?aé@t@élﬂe“tS the inner dianeter

portions of eac ments extending 180 degrees.

(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.

20.  The 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.
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