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, LRCDUCTI ON AND RS USI NG SAME This application is a
conti nuati on-i n- par tcomb2*U. S. Patent Application Serial No. 09/881, |39
Jdiled June 14, 2001 and entitled Tensioner/Slip-Joint Assenbly which clains
the benefit of U S. Provisional Patent Application Serial No. 60/211, 652,
filed June 15, 2000. BACKGROUND OF THE INVENTION 1. Field O The Invention
The invention r CAUIHNEARTENSIONER AND METHODSHHOR ASSEMBLINGons and i s
speci fical ly di rectwwmd risers
assenbl ed using the tensioners. 2. Description O Related Art A marine
riser systemis enployed to provide a conduit froma floating vessel at the
wat er surface to the bl owout preventer stack or, production tree, which is
connected to the well head at the sea floor. A tensioning systemis utilized
to mai ntai n a Thisapplisiaton ie aséntinuatpntingan pSE.S. Ratant ApplizhticenSesialiNmg 09/881,139
potential for conpression and in turn buckling or failure. Hi storically,
convent i diled June 34r200¢ agd anitded TyrsicnaESlipaloint Aeseaibdyt whick Elainstthe nefflof LASd dual
cylinder assenblies with a fixed cable sheave at one end of the cylinder
and a novEbvisios# PhtentAppHeation Serdut Nod60/1 1td3R, filedlvaa ds,@bod. he cyl i nder. The
assenbly is then nounted in a position on the vessel to all ow conveni ent
routing of wire rope which is connected to a point at the fixed end and
strung over the novabl e shEQYREGROUNEGETRRAINVREINTIONY St em consi sting of
hi gh pressure air over hydraulic fluid applied to the cylinder forces the
rod and in turn the rod end sheave to stroke out thereby tensioning the
W re rope and gidig berlle @nfidser - The nunber of tensioner units enployed is
based on the tension necessary to maintain 1

The invention relates to offshore drilling and production operations and is specifically

directed to drilling and production tensioners and risers assembled using the tensioners.
2. Description Of Related Art

A marine riser system is employed to provide a conduit from a floating vessel at the water
surface to the blowout preventer stack or, production tree, which is connected to the wellhead at the
sea floor. A tensioning system is utilized to maintain a variable tension to the riser string alleviating
the potential for compression and in turn buckling or failure.

Historically, conventional riser tensioner systems have consisted of both single and dual
cylinder assemblies with a fixed cable sheave at one end of the cylinder and a movable cable sheave
attached to the rod end of the cylinder. The assembly is then mounted in a position on the vessel to
allow convenient routing of wire rope which is connected to a point at the fixed end and strung over
the movable sheaves. A hydro/pneumatic system consisting of high pressure air over hydraulic fluid
applied to the cylinder forces the rod and in tum the rod end sheave to stroke out thereby tensioning
the wire rope and in turn the riser.

The number of tensioner units employed is based on the tension necessary to maintain
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support of the riser and a percentage of overpull which is dictated by

"met - ocean conditions i.e., current and operational paraneters including
vari abl e nmud wei ght, etc. Normal operation of these conventional type
Jlensioning systens have required high naintenance due to the constant

not i on producin ar. and, degradation of the wre rope nenbers. Replacing
the active WP?J?H%\{%%QE? F%%%peg‘fcnfaﬁeeoﬁﬁvle@uuﬁ’ igh {5 flictated i Mt oesap cOHOPhi 1 ai ses
safety concerns f ersqnnel and S not rtgroven, ost effective. In

;
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by Hydral i f "™ SN %&Sf%dﬁﬁflllﬁ’ﬁﬁﬁ‘%%‘f W&‘éﬁalgg %(F‘F’ﬁﬁbd; a Wﬁ%?ﬂi@‘&‘c X 4¢Pt o t he
under si de of the yessel Eub-structure and one eg%.to the ri serai%iy ng.
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both the rod gnd and cylinder end_t onpensate for riser angle and vessel
oftoet Al oLt At FOIRGUMERE fr Solb pe e EE o YRR oS Sss v r o
rope systens,.there are both operational and configuration problens

associ at ed Wt he application and vessel interface. For exanple) one

roblemis the qccurrenc f rod and seal failure d to the bendi.p
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direct acting cylinders are equipped with ball joint assemblies in both the rod end and cylinder end
to compensate for riser angle and vessel offset. Although this arrangement is an improvement over
conventional wire rope systems, there are both operational and configuration problems associated
with the application and vessel interface. For example, one problem is the occurrence of rod and seal
failure due to the bending induced by unequal and non-linear loading caused by vessel roll and pitch.

Additionally, these systems cannot slide off of the wellbore centerline to allow access to the well.



paraneters by extending the depth of the water in which the system may be
Yused and operational capability. In particular, the systemis adaptable to
exi sting medi um cl ass vessel s considered for upgrade by reducing the
Structure, space, top side wei ght and conplexity in wire rope routing and
mai nt enance,; whi | t he nunber of opegati ons
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4 t The production riser is then assenbled, usually utilizing the sane
*derrick and equipnment. This is especially true in vessels having only one
full size derrick that can support the weight of the riser. Both the
drilling riser and the production riser consist of tubulars, e.g., casing,
Yattached end to gnd and extended fromthe wellhead to the drilling or

producti on §8Fﬁlty, e.g., vessel or platform ' Alternatively, in drilling
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savi ngs. SU or egol ng vant ages have been obt ai ned
through theRReRedel H-QRRE ARIBY itk Blipritn. | B2 R As R hisass@hbit L ASt
one upper flexjoint swvel aSsenbly 1n communication wth the at |east one
mandrel ; at |east one manifold in communication with the at | east one upper
flexjoint swvel assenbly, the at | east one manifold having a first radial
fluid band and a second radial fluid band; at |east one tensioning cylinder
having a blind end, a rod end, and at |east one transfer tubing) the blind
end being in communication with the first radial fluid band, the transfer
tubing being in communication with the second radial fluid band and the rod
end being in comunication with at 6
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t least one flexjoint bearing; and a base in comunication with the at

*| east one flexjoint bearing. A further feature of the tensioner is that the
mani fold may include a third radial fluid band, the third radial fluid band
being in communication with either the blind end or the at |east one

transfer t nsi aner the fir
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A further féature he tensioner 1S t e t ensi oner furth er

conprise at ;| eaStuchllE; }‘)‘ﬁ{éﬂn&l %% #o%%lng"i‘xﬁ& érel{bxln vﬁtﬂryfﬂéphrﬂ &n with

the at |east one tension cylin he~bas oregorng advant ages

have al so b ﬁ&u&ﬁn fa@t‘!’t Qs ﬁepr(\‘tmxggsrs%xf\ﬂ &g&ﬁ}ﬁghc&oﬁ Ask Qﬂiﬁrthc%mF Lk R iatsel east

one mandrel “having a |rst a second mandrel end; at | east
one upper fl a%n | yafsa; %é’éfuylgé ﬂtmg}fé{mmyt'ﬂ@gveﬂhéah { Sfdleugpeﬁlatutﬁe}q &Hlm mW vel
assenbly en a second upper flexjolnt swvel assenbly end % east one
mani f ol d having a first manifold surface and a second nanifol d surface; at
| east one tensioning cylinder having a blind end, a rod end, and at | east
one flexjoint bearing in communication with the rod end; and a base)
wherein the second mandrel end is connected to the first upper flexjoint
swi vel assenbly end, the second upper flexjoint swvel assenbly end is
connected to the first manifold surface, the second manifold surface is
connected to the blind end, and the rod end and the at |east one flexjoint
bearing are connected to the base. AthWéher feature of the tensioner is
that tensioner may further include at | east one |ower flexjoint sw vel
assenbly having a first lower flexjoint swivel assenbly end and a second

| ower 8 fl exjoint swivel assenbly end, wherein the rod end is connected
to the first lower flexjoint swivel assenbly end and the second | ower
flexjoint swvel assenbly end is connected to the base. A further feature
of the tensioner is that the at |east one tensioning cylinder may include
at | east one transfer tubing, the at |east one transfer tubing being in
conmmuni cation with the manifold. Another feature of the tensioner is that
the nanrfold may |nclude two radral qurd bands |n connunrcatron wth the
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tensioner. A further feature of the tensioner is that the tensioner may
*further conprise at |east one |lower flexjoint swivel assenbly. An

additional feature of the tensioner is that the at | east one mandrel nay be
connected to the at |east one upper flexjoint swvel assenbly, the at |east

LY . . . .
one er f Sswi.vel assenbly being connected to the at, | east. _one
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t ubul d [ th t | t ig fl lip f th ig fl i

opened position to the rig floor slip closed position, whereby the first =

t ubul [ i ntained i I ig fl lip;
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slip opened position to the rig floor slip closed position; (p) releasing
the base of the tensioner fromthe first tubular) whereby the riser is

mai ntai ned in place by the at least one rig floor slip; (q) noving the
tensioner fromthe extended position to the retracted position; (r)

rel easably securing the base of the tensioner to the second tubular; (s)
connecting a fourth tubular to the third tubular; (t) noving the at |east
one rig floor slip fromthe rig floor closed position to the rig fl oor
opened position; (u) inserting the fourtdg tubular through the at |east one
rig floor slip, through the rig floor, through the tensioner, and into the
noonpool , thereby noving the tensioner fromthe retracted position to the
extended position; (v) noving the at least one rig floor slip fromthe rig
floor slip opened position 11 to the rig floor slip closed position; (w)
rel easing the base of the tensioner fromthe second tubul ar, whereby the
riser is maintained in place by the at |east one rig floor slip; (x) noving
the tensioner fromthe extended position to the retracted position; and (y)
rel eaaably securing the base of the tensioner to the third tubular. A
further feature of the nmethod for assenbling a riser having a plurality of
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13 second tubular to the first tubular thereby formng a riser having a
*plurality of tubulars; (f) noving the at |east one rig floor slip fromthe
rig floor closed position to the rig floor opened position; (g) inserting
t he second tubul ar through the at |east one rig floor slip, through the rig
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the rig floor by placing the tensioner in conmunication with a rotating
bearing disposed on the rig floor. The foregoi ng advant ages have al so been
achi eved through the present nethod for assenbling a riser having a
plurality of tubulars conprising the steps of: (a) providing a tensioner
having a first tensioner end, a second tensioner end, a retracted position,
an extended position, at |east one mandrel, at |east one upper fl exjoint
swi vel assenbly in communication with the at | east one mandrel, at | east
one manifold in conmunication with the at, | east one upper flexjoint sw vel
assenbly, the at |east one manifold having a first radial fluid band and a
second radial fluid band, at |east one tensioning cylinder having a blind
end) a rod end) and at | east one transfer tubing) the 15 bl i nd end bei ng
in communication with the first radial fluid band, the transfer tubing
being in comunication with the second radial fluid band, and a base in
comuni cation with the rod end of each of the at | east one tensioning
cylinder; (b) providing a drilling or production facility having a rig

fl oor and a noonpool disposed belowthe rig floor, the rig floor having at
Ieast one rlg roor sllp haV|ng a rig roor sllp opened p05|t|on and arig

- o,

o L o



the method further includes the step of: (s) repeating steps (1) through
-(r) with at | east one additional tubular until the riser has a
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t ensi oner.

is connected to the first upper flexjoint swivel assembly end, the second upper flexjoint swivel

assembly end is connected to the first manifold surface, the second manifold surface is connected

to the blind end, and the rod end and the at least one flexjoint bearing are connected to the base.
A further feature of the tensioner is that tensioner may further include at least one lower

flexjoint swivel assembly having a first lower flexjoint swivel assembly end and a second lower



FIG 9 is a side viewof a drilling or production facility showng a riser
*having a plurality of tubulars inserted in the drilling or production
facility. Wiile the invention will be described in connection with the
preferred enbodinent, it will be understood that it is not intended to

limt the igvention to that odi nent . , the contrary, it 18 . is
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(not shown) tQ{ough an interface mandrel 46 having a mandrel | ower
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cl earance for the maintenance of the B.OP. and the installation and
running of well interface equipnment) particularly production trees and
tool i ng packages. Hang-off donut 45 may be integral to both the upper
flexjoint swvel assenbly 50 and manifold 60. Alternatively) and
preferably, hang-off donut 45 is di sposed along the tensioning cylinders
70, thereby capturing the tensioning cylinders 70 so that hang-offdonut 45
is disposed nore centrally to the overall length of tensioner 30 (FIG 6).
In this position) hang-offdonut 45 pernibs transference of axial tension

| oad from cylinder casing 73 of tensioning cylinder 70 to mandrel 40 and
then directly to the rig structure 20



(not shown). Second mandrel end 42 is in comunication with upper flexjoint
"sw vel assenbly, or upper bearing sw vel assenbly, 50. Upper flexjoint

swi vel assenbly 50 includes first upper flexjoint end 51, second upper
Jflexjoint end 52 and housing 53 having at | east one sw vel nenber, e.g.,
beari ngs, £ay be di sposed within housing 53 as shown in FIG 3.
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70 to provide tension to tensioner 30 as discussed in greater detail bel ow
and to nove tensioner 30 fromthe retracted position to the extended
position and vice versa. It is to be understood that only one control
interface 64 is required, although nore than one control source 64 may be
enpl oyed. Further, it is to be understood that one control interface 64 may
be utilized to facilitate conmuni cati on between all radial bands, e.g., 65,
66, 67, and the control source. 22 I n one specific enbodi nent, control
interface 64 is not required to be in c nication with radial fluid band
66. In this enbodinent, radial fluid band 66 my be opened to the

at nosphere or may be bl ocked by cover 15 (FIG 1). Manifold 60 includes at
| east two, and preferably three, radial fluid bands, 65, 66, 67, which
interface with blind end 71 and transfer tubing 75 of at |east one
tensioning cylinder 70 via seal subs 69 that intersect fluid bands 65, 66,
67 thereby providing isolated common conduits to transfer tubing 75 and
blind end 71 of each tensioning cylinder 70 (FIG 3). As further shown in
FIG 3, radial fluid bands 65, 66, 67 preferably include two upper radial
bands 65) 67 and one Iomer radlal band 66. Alternatively, radial fluid
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It is to be understood that one or nore radial fluid bands, e.g., 65, 66,
67, may be in comunication with either blind end 71 or transfer tubing 75;
provi ded that at |east one radial fluid band is in conmunication with each
Of blind end 71 and transfer tubing 75. For exanple, as shown in FIG 3,
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noved into the respective cylinder casing 73 (FIG 7). Each tensioner
cylinder 70 also permts vertical novenent of tensioner 30 from and to,

t he extended position, i.e.) each rod 74 is noved fromw thin the
respective cylinder casing 73 (FIG 8). It is noted that tensioner 30

i ncl udes nunerous retracted positions and extended positions and these
ternms are used nerely to describe the direction of novenent. For exanpl e,
novenent fromthe retracted position to the extended positions neans that
each rod 74 is being noved fromw thin t respective cylinder casing 73
and novenent formthe extended position to the retracted position neans
that each rod 74 is being noved into the respective cylinder casing 73. The
use of the term"fully" preceding extended and retracted is to be
understood as the point in which rod 74 can no | onger be noved fromwthin
cylinder casing 73 ("fully extended"), and the point in which rod 74 can no
| onger be noved into cylinder casing 73 ("fully retracted").



Tensi oner 30 may be noved fromthe retracted position to the extended
“position, and vice versa, using any nethod or device known to persons
skilled in the art. For exanple, tensioner 30 may be noved fromthe
.retracted position to the extended position by gravity or by placing a
“downwar d f £ US the ft| evice. Alternatively, at
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is in comunicati on vm base"@é’ogpmassgﬁ@wgN‘F%éévéeacp}lfalf% 4tﬁbuﬂaésrfﬁ§’ﬁ{ ICQ.'?I on
th bott 8) | |y f
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vl nder s JEH: a%?e¥°er e sposgﬁ e ﬁﬂlaﬁﬁhfﬁa&%ﬁﬁbhn@%@?ér%va end 72
| S Cll ?Sf); Eag’“%q%"’ﬁ‘er 2 s1st Ga?}.’l\ﬁ{ensxoner %itﬁ,gr{ovgg from the ext ?ed pf)eflonto @e re&gct rganl fold

60. e ‘un owever one, nsi onrng cyllnders

70 may be d)og cw'ah at easto r}df)n7tr201 é‘cl)gfc?lac roagone ﬁng er|151S Cl tﬁF anot51

mani fold 6 ensioni ng I nder eS|gne o Nt ace Wth at
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ma‘.nUf actur ,fl‘ﬁahjr %ﬂnétﬁ&h@r&!@h@{“&s r%%rq{a 11’7}%1 Htl{% 1tylf3?4u9l§larg f tﬁa?glggeﬁsie FarldV &r al |

wei ght of ensi oner riction and netal contact
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eIectronS|s an vani ¢ action causli ng corrosli anpl es 1 ncludé, but

are not Ilqmnggncﬁe s,tlga%fa@tcﬁ%&%l and?%cﬂ'omhgﬁﬁraﬁ&%ﬂufmlasse ngﬁenmhm@m um

I n one speC| ower exj olrnt swve IS
comuni cat i sts of
i nner mandr I oﬁ%fzr?em dpwf) ééeﬁ%h&%a’}?seﬁwﬁ{% ﬂlg‘%ﬁgwﬁ?'%g‘sﬁ? zgl ns at

i ncl ude fl In c catlo rise Swi vel

member s of J,-n? \0frdr oL lﬂ% %*‘a&ﬁ mn?‘le]%%ﬂg Gg’tthne&%H rﬂr asggﬂxmsepﬁaviﬁg Rer

flexjoint swve asse mani tensioning cylinder 70, and

| ower fl ex| i and
arrovs 10, Mgty i *5%%2*&‘“# ofislf 8 Qindleh RELLAPARS oA hicnd, o
swi vel assenbly 80 is enployed to further alleviate the potential for

i nduced axial torque while tensioner 30 is in tension. Preferably, |ower
flexjoint swivel assenbly 80 has a range of angular notion of +(- 15
degrees for alleviating the potential to induce torque and/or bendi ng
forces on tensioner 30. Lower flexjoint swivel assenbly 80 nmay be any shape
or size desired or necessary to permt radial novenent of upper flexjoint
swi vel assenbly 50, manifold assenbly 60, tensioning cylinder 70) and | ower
flexjoint swivel assenbly 80 in the dlregtlon of arrows S8, 59. As shown in
FIG 1, lower flexjoint swvel assenbly ™80 is preferably cylindrically
shaped. Base 85 facilitates connecting second end 32 of tensioner 30 to

ot her subsea appliances or 27

least one zérfl&x\éﬁé Wc%&ne(:\g@ttothse \Hﬁlrbiy?ex&vm Bean 1%142&&: né ﬁ&gEltp’éIIi@QEtﬁ\ af#3 may



equi pnment, e.g, blowout preventer stacks, production trees, and manifol ds)
“and riser conponents, e.g., tubulars. Preferably, base 85 is equipped with
ri ser connector nmenber 87 which is common to the flange/ connectors enpl oyed
.on the riser string to facilitate connection of tensioner 30 to riser 92 or
ot her conponents. Exanples of riser connecter nenber 87 known in the art

i ncl ude | at (’:‘hcod‘B’Q"’ﬁfFB‘T"i ‘1"’éh BLNG bifsaR dispaiedneth v flepst Afill ampthep frameqdititi ng
mandr el 40, cking rings, load rings) and casing slips. Base 85 al so

i ncl udes a meﬁ‘#’%ﬁrﬁfﬂa‘r'mﬁ P E%5T Bavine i"l‘h@@“"?‘@”ﬂb‘ga‘éﬁﬁ%b@?|5Pi6°ftbeqﬁi‘sm@meng
cylinder 70 .to base. Flexjoint bearing 76 alleviate the potential for

t ensi oni ng HX?F‘?CHG%CPa‘ W‘&W“?%@Wha“ﬁ@ﬁg’ﬁme%\%ﬁb‘wt%Fm#f\hﬁm a1d eqppested

i ncreased wear in the packing elenents (not shown) in the gland seal (not

shown) dis p&teaﬁra&mhuﬂ?épwf%q arechuTafEhe secprsdubpler it fiesy fubwere A farher feafure3.

Each fl exjoi nt bearing EFOVIdes an angul ar notion of range of 15 degrees
over 360 de§ttheaethod fPWéSCH‘ib seyhavipe aplyrafifgoftubglarsixghay the atdeasiopgspidgr beam. | n
drilling applications, tensioner 30 is connected to the diverter (not

shown), whi 8RY PEregarRsragey the nprstion ofdhe ah lratt optwbssrprplisnge isicgnresierie the first
sub-structure through any nethod or manner known by persons skilled in the
art. In one i fic enbodi ment, the connection between tensioner 30 and
the diverter may_be acco i shed by neans of a bolted flange, g., via a
studded connect i B X °f?%?“‘§ng ages Eﬁ’ééﬁs? becackipysd Hrqyghthe Pff%?ﬁ'éi“‘é*ﬁ’élfm%em@mg
connected to the diverter by inserting mandrel interface 47 into a
connect or ( ABfer EWWP“EQ‘MH@H‘W@TH@‘"@W@PP% (2)prpvidifies tensionr havingea first
interface mandrel 46 includes |atch dog profile 49 that connects to the
connect or viCASIAREE Epff: AgFeron dansigRsy Sndus; rew%ﬁwe@nhweﬁeﬂ%mtw at least one
pneumati cal |y, or manual |y energized. In addition, a netal to netal sealing
gasket pr of magdrglgatdeast enedippsy f}?ﬁeﬁf Rwigyel; assemily ip 6?}“‘6\““%&% Péth theptdegstefrect a
pressure contalnl q seal within the cgonnector. production or, a
drilling ri B@pdrelcg] Faéb?qe\fewom Ip sprmunigatign pyith rﬂt?nat ﬂfastdeﬁeapwﬂfﬁmweﬁw%ner 30
using a lifting device, e. crane, jack knjfe hoisting r ck and
pi ni on el evATHRILLEEA{5RY ¢ °ned?”“bﬁt’lﬂéi"’"éﬁﬂ firgtigpdial flpid bpnd and;a sqeend ’a‘lf‘ﬂ@f“@f %) in
one enbodi nent, the p erucslon riser for drill step tests anq ot her uses)
or, in anot ASTasEnn & Aipg cylipdeeh ﬂﬂglalbihﬁ‘be’}dl arafl endpapd ab'éasé%'?éﬁﬁ’i aaubme Bout t he
need for \?F%t% unts of heavy e si_ze derrick.
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he ot hods PSRRI BHIPFER PRFAR S HATer T BEEr RO B0 ar=YBE Sr ol Y“.“n'ge

t fl 91 under st.ood t hat
be i SposcdlE %e@#ﬁ%ﬁ?gﬂems@p Bragh 6 rBaetmamrat BedovRaR ) pOFreRY o1 <

any area Ioc ted on the ve t f or m,above on ere,. act|V|t
that night B eaaﬁefﬂ%)@@asl e 5 8 in P B f‘ﬁ° r?‘ipgé’?@ gouich o

t aki ng plac f.l oor 9 rabl udes suf.ficient
space for ar é‘fﬁee fd?a)}“tﬂg"t‘} "bWé‘fﬁbyi’EFEaﬁﬁ °'é{"|"|l 9%%?0 g%“@%%’e‘?s

hydraul i c accunulators val ves, riser disconnect managenent system pipe
handl i ng, pi pe nake-up/break out equi pnent, e.g., iron roughnecks, slips,

controls, etc. (all not shown). Rig floor 91 also includes at |east one rig
floor slip 94 having a rig floor slip opened position (FIG 8) and arig
floor slip closed position (FIGS. 7 and 9). Wile in the rig floor opened
position, the plurality of tubulars, e.g., tubulars 96, 97, 98, are
permtted to be inserted into and through rig 29 floor slip 94, into and
through rig floor 91, and into noonpool %g Utimately, nost, but not all,
e.g., the final few tubulars, will be |nserted t hrough nDonpooI 93, bel ow
the vessel or platform and into the water. Wiile in the rig floor closed
position, tubulars are maintained, or held, in place so that other work may
be perforned on, or around, the tubular as discussed in greater detai

bel ow. ' Each tubul ar each tubular includes a first end, a second end, and
| ength. Each end of the tubular preferably is flared or includes a flange
120 to facilitate tools and equipnent) e.g., rig floor slip 94, spider beam
slip 132, and tensioner 30, to securely hold the tubular in place. Flange
120 forns a flange surface or neck 122 to assi st |n thls manner .
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tubulars, tensioner 30 is hoisted by the lifting device and inserted
through rig floor 91 and i nto noonpool 93 so that second end 32 of
tensioner 30 is hanging fee within noonpool 93. Tensioner 30 is connected
1o rig floor 91 such that tensioner 30 is supported by rig floor 91.

Tensi oner 30, nect o rig floor 91 through any nethod or device
known to pers g‘ﬁg H}S%E |aIC‘I% %(f %ﬁ %‘I%H ?r{"%' f%?“gé(b?ﬁﬁaémg ety Abues: (Rpobies

connected t Qg fl oor. b floor slip 94 fromthe rig floor
slip opened p%)g?ft .‘é’ﬁ" 8?%813{9?‘8“ F‘I"gié g’l°t°|§°dcﬂ°8§‘ed°H‘@i‘ﬂtﬂioorrPPe‘NF’Pe?th ievel vy,
t ensi oner 30 an to. rig floor 91 by resting hang-off donut 45
or nani fol d g%ﬁ%ﬁ relsfgco ‘P‘Bg 3&“8?3}? Sﬁb‘?“egéﬂﬂ‘ﬁﬁllraﬂ%%ge Ebﬂ?fé@ﬂédﬁqtbe rig
fl oor 91 by &%&% hten5| 1 % F ng- of f donut 45 or manifold 30
60, in COHWUHIC(% 8H“NVFE aIS?%@Fﬁ@ BY¥a Rﬁﬁnﬁ%ﬂgﬂ%ﬁﬂﬁh?“dﬁ@ﬁd@edﬂbﬁﬂ&|g
floor 91. rq&{us gob, FE irst.tybular 96 is hoisted by liftin

devi ce, positioned,” rPdSl ?{gg’P‘ffgba ﬂt"Iﬂ*‘B’d@’I’t"“'P'?'@“f‘P@BFe by the af lpsh orgtietflonsslioner

30, and |nt 4 is disposed around first

t ubul ar ng QQIP,, 3 le%fg?ltedﬂﬁg‘frﬁea"? |d§af‘ %o?“"él"fj‘b’ ersehsiae pdertanespidesbeame ri g

fl I t f I I d t

floor s I B 3 Sﬁa‘%mafégﬁter%ﬁagashaaaeng&w gwgggm; or it G St B aonod dnesies
capabl e of m% aknlng fh;stltubulg %nd subsequent |y assenbl ed
tubulars, i. S Qi SPIgey beq siipyaround thF“ifra" é‘t?ﬁb‘élﬂtela gAst 90e SRiger beagn shipifight  of

riser 92 as |t 1.S be| asse nbled in acc ce with the nethods of the
present i nv &5tPgH B fﬁ' %%0?3“ %“‘é’ﬂtﬂftﬁf SPI‘I“E’F wslipeloged pogition; (kymeyipgyhe aflisags 94 | s

secured aro 20, | l.ar .dis osed around first tubular 96, as
vel | as all %9‘3 aﬂe°c?h@ j“és@gf?ﬁfs H"‘t’tﬁﬁmsafggm thene floar stipprsnesipositron, wherehyn

hoi st ed by i oned, a vertically connected to
first tubul tztaﬁré%ﬁg 5 Iﬁa%nm%‘ﬁa pF‘ ")'@'pfo)e ﬁ"f’%ﬂ’b‘e‘ﬁ’@ﬁt e‘E‘BSlfPoQHPY’?rg’ér‘heg‘Z‘SI?a‘tfloﬁﬁ a
plurality o buhgrs gtg oor slip,.94 is novgd fromthe rig floor closed
position to he i Oqgflo %88?Ie8" igo; the B’I‘I"‘h"ﬁ@ e dhe fitst passesgtirough theser t ed
through rig, f%@p (%} Imamﬂ htten5|oneh£e into noonpool 93. Base 85
of tensioner easa ey d@H#?én“bﬁhfﬂtoﬂBW"$d9eWﬁ?ﬁﬁ@cor

d k the art. Preferably base 85 includ
ser connect airep g igg 3 mem&”tgf P P PR oP AP PP ng)

or casing s nd the t bular i ser,_connector
nmenber 87 |ls)i) %%d\é lﬁ%Pt%elt 8? SR lingloRs XPT’V"OWE%'%EIE"QHW Aramaiped ig @E‘ie%V tate
renotely seg ?%hﬁ&mﬂnd rel easing the tubular. Rig floor slip 94 is once
again noved fromthe rig floor slip opened position to the rig floor slip

04, Thi Fd tubul 4 gt e A i TortBepb e geBu R St e Bt e
connected t n the sa ed a

loor siip 05 e et B%Iﬁ%ru?*? Q'Inﬂtatﬁe FPEH, Etra?%?sagw?;ﬁ quIs‘ﬂawI*ﬁa g
fl oor opene rou roor
slip 94, th S%E*"I'ISS“PFQ%"EJS‘%% ‘#é% bl %I? {edms PTG ‘c')m“g?w‘%'h of ‘Itt i?bI 93,
Ther ef or e, frontthe retract Si to t

ext ended poféa?{hﬁlaﬁm%lﬁfpé?m@?m }&gha onadne é‘bdestéeasﬁ @%ﬁ%séﬁ?‘i}”@al{?&t’? itate
nmovenent of ntthe retra |on to the exten

posi ti on) atgtﬁeaétt?&g?{ea%geonﬁgl S iEhiaving ap ?turag‘ nﬁ'%g"nl cary tB?ﬁ\'ﬁl’ISFf ’t’*’éﬁ%ﬁ"bdﬁét 30
may be acti r f1 oor, sl opened
posi tion totét%?tgéjttu})lg&? I %tﬁ)lfr)&gw?ljpﬂeag'fros e‘hé‘b‘gg?fﬂaﬁs“mmé‘“% ﬁafcf g‘i"’é’@r ARy ali"% br

mai ntained in place by rig floor slip 94. Base 85 of tensioner 30 is

rel eased fromfirst tubular 96 thereby permtting tensioner 30 to be noved
fromthe extended position to the retracted position. Preferably) at |east
one control source in comunication with tensioner 30 is activated to
facilitate nmovenent of tensioner 30 fromthe extended position to the
retracted position. Base 85 is then rel easably secured to riser 92. The
assenbly of riser 92 is then continued by connecting a fourth tubular (not
shown) to third tubular 98 and insertingthe fourth tubular through rig
floor slip 94, through rig floor 91, through tensioner 30, and into
noonpool 93, thereby noving tensioner 30 fromthe retracted position to the
extended position. Rig floor slip 94 is noved fromthe rig floor slip
opened position to the rig floor slip closed position so that riser 92 is
mai ntained in place by rig floor slip 94. Base 85 of tensioner 30 is then
rel eased from second tubular 97 and tensioner 30 is noved fromthe extended
position to the retracted position as previously described. Base 85 is then
rel easably secured to third tubular 98 and at | east one additional tubular

i s hoi st ed, positioned connected and |nserted in the manner descrlbed

N T N -~ .



above. In so doing, the final tubular is inserted through rig floor slip
"94, through rig floor 91, through tensioner 30, and into noonpool 93. The
final tubular is not secured to tensioner 30. Instead, the final tubular is
permtted to nove vertically through tensioner 30, such that approximately

3to 5 feet qgf ,the final tubular is always extending upwards from tensioner
30. To achi J&é’la{s‘r‘fétbﬁa'e@ﬁfefls’wr f?%fgﬁmﬁ‘%g@uﬁé‘é?ayﬁ inspriedtyrpugh theig| ar

ext endi ng uq&@r%@.fr n1tensirgﬁ__30, the final tubular is usually
fabricated t'8°%8 HREEIRQPRPO @@%gmﬂdHPPWHﬁ%P??meﬁém#FﬁéwfpﬁﬁﬁF§F¥°%r one
of the previqﬁ@$¥ .ssenblggw%ébylars | ocated close to, i.e., within three

t ubul ar | endt WIBYA FHe f feptueeof the methiod for assiaplins aered hevine agiwrliteofnat er
t ensi oner 30 aﬁg fhg %Ioon 91) .preferably includes a tensioning ring (not
shown) . TendYHRS§ e} hgtepdongpindiepdof the glvralipya] gtbularsgnay bg giserist thsough therigg

fl oor 91) or-te$$ioner 30. Ing%ﬁgd, tensLoning ring i s dispaosed above rig
floor slip @®Orgnddntp fhggpoogpool ingand; ResitipningheyiesiFrAnp Gerd o€ tis pbrality of ri ser
92. Tensi oni ring i.s,generally. nore robust than riser connector_ nenber 87
to provide It‘gl’?flj’fst"@ ﬁﬂ@ﬁgﬁg"ﬁ‘[‘"s’f‘?}‘! 18- SwptherSeatiyrerof theimpthod oy agsprabliog ¢ Hsgg havinger nal
forces, e.g., wnd and current, exerted on the vessel, platfor and riser
92. Tensi oné'rpllgﬂ‘%Pg\‘)?‘H%E ‘sé%§tf%?ﬁ) “taéﬁg F‘%fﬁ" C‘C\?yt' Hostg 3 pesitionig e 3spdt t o
riser 92 during the assenbly of riser 92. Tensjqner 3Q al so provides
rotational &¥PUELFogre 'ﬁf)@’é‘rf% ?%ﬁﬁ“’&ﬁ‘ﬁﬁlﬂgﬁe%@‘é"’r@ﬁ@ @58‘:?19‘8" - ppadddionglyy i on

t hrough upper flexjoint swvel assenbly 50 and, in sone enbodi nents, |ower
fl exj oi nt s&ia\%‘? °é@"s‘%‘%ﬁﬂd3°r§6‘."’m"ll‘f‘g£ﬁ6?'|‘?}é/‘f‘"gs"d§‘€iﬂft}’E’n Fﬁ‘é‘rﬂ“’, tepsionemay hul ar
96 is hoist%p, positi%ned a%d inserted through rig floor slip 94 and rig
floor 91. RPGAERtd Qb fe Booribe mopag e ahjesst one Bfleqs slin fram e B floas slinpreprdned
position to the rig flqor slip closed pasition, Spider beam 130 is then
posi ti oned BBTYRE Y ﬂ\j ng| BrrS?‘Q fﬁ’fqdlp@%‘.m? SHH gnegher fe%?’c?éfhe meind fosessepblingdes at
| east one spjider beam sli 32 haying a spider beam 3 sl.ip opened

posi tion (FIETyn ur@!lf%ﬁﬁfé@fmdéémt@atrrﬁwefrasaéae ﬁ’é‘g‘?"f"g%thi?—ﬂ%m YTestggi der
beamslip 1 i.n_the er. bea sitign and rigqg fl oor
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slip opened position.. Therefore,. riser,92 is nmuintained in place by spider
boam o nC T oDt B e e itk MR bt el B re ety Ml M St oot
first tubular 96 and.secured to.rig floor, 91. Base 85 of tensioner 30 is

rlal easagl ; Segragie t&?"f‘ﬁ"t>{§f°tftﬂ1§|5’|=%§'|9'g digre ?Fo““h‘eg”gfaifo(%r slip 94 : s moved :‘rom

th ig fl | i | d i ti th ig f it d
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94, rig fl 91. and. t [ 30 | h i |y . .de i bed.
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fl | ition. . Additi | . tubul hen.b l,ed. i h
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riser 92 (F IS specitic enbodinent is

that th i ght aof ,ri 92 {..not d t ti bili. f
et e el B8 R PSS BB,
130 (FIG 7 install ed.prior. to.hoi i i i . i ti
130 (1Bl e bt R S0k OB Sy 2T 1 00

30, and int |. 93, thereby facilitat] t
appl § ance oft BURUR g aeolael e it of Syl PRATEL SR el BT EE,

tubular 96 is held in position by rig floor slip 94. Spider beam 130 is
preferably renoved prior to connecting additional tubulars to provide
tensioner 30 with greater angular novenent. As riser 92 is assenbled the
subsea appliance or other device is |owered toward the well head. Further, a
bl owout preventer stack, diverter) or other device nmay be installed on the
upper 34 end of the final tubular. Ln another specific enbodinent, after
riser 92 and bl owout prevventer stack are assenbled, drill stemtest flow
lines are installed and tested and the ill stemtest is conducted. Once
conpl eted, riser 92 can be retrieved, ofr disassenbled, using the reversal

of steps for assenbling the riser 92 di scussed above. Likew se, riser 92
may include a diverter or other device to run tests or other procedures.
After such procedures or tests are conpleted, riser 92 can be retrieved, or
di sassenbl ed, using the reversal of steps for assenbling riser 92 di scussed
above. Tensioner 30 nmay also be utilized to conpensate for offset of a
vessel connected to riser 92. For exanple, tensioner 30 is placed, or

di sposed, in communication with a vessel and riser 92. Manifold 60 may then
be placed in communication with at | east one control source to provide
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Additionally, the drilling or production vessel may be stabilized using

tensi oner 30 of the present invention by maintaining and adjusting tension
in tensioning cylinders by maintaining and adjusting the pressure through
tensioning cylinders by placing tensioning cylinders in comrunication with

mani f ol d andbidd dn@@sthe ANEGRAREL lt..1s5 .to be understood fhat the
i nvention is not rlI im gtged to thg&glx‘g@itjﬁlggltrséﬁd’saj g’f"d%g'hdgtﬂ}etfﬁaf‘f%nt}’b‘% t fon,
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angul ar novesrAtlip ARAEOMHEER&LNI 5Q§?'~ (W s therefore.to be.limted
;)nl y by the scOPz%p, of tg;a lfl ai N dvq&?&&}%twef%ﬂ%&@mthfﬁlé%@m, t
ensi oner COPbhedbdVdsiti 12 - .al . l.eas ne upper .flexjoin
Sui vel | asserny o aaat (oI s A TR0k B Bh Sl B FRREF ve A By

one nani f ol drdn{khEQENR Ll%‘ds@ﬂ%o}’l@i%r{\ghﬁg\% ?h(glsgfip%?eg{ﬁ sitlijo(%;)\g ren{bly ﬁmié %%tghﬂsw vel

assenbly, the at |east one nmani radi a #and a

second radi gk mhihidined APREL bydte th‘eas%né%iaﬁfxtebr%% hlg{'khg%wt%ﬁxg LE%Q%S&Q%‘Q Qrthaﬁrgl : Ed

end, a rod end, and at |east one transt end ‘being i
1 Communi caty o i e S e e ol P AR e MRMAR T 0%,
communi cat i aghsihdr{li)8énnkRiagthe RAonk 1M G ﬁ%r;%@@femﬁ& se@tﬂgng the base of the tensioner

to the first tubular; (k) moving the at least one spider beam slip from the spider beam slip closed

position to the spider beam slip opened position, whereby the first tubular is maintained in place by

the tensioner; (I) connecting a second tubular to the first tubular thereby forming a riser having a

plurality of tubulars; (m) moving the at least one rig floor slip from the rig floor closed position to

the rig floor opened position; (n) inserting the second tubular through the at least one rig floor slip,

through the rig floor, through the tensioner, and into the moonpool, thereby moving the tensioner
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a base in comunication with the at | east one flexjoint bearing. 2. The
“tensioner of claiml, wherein the manifold includes a third radial fluid
band, the third radial fluid band being in comrunication with either the
.blind end or the at |east one transfer tubing. The tensioner of claim2,

wherei n the dbis ARl gaslemm g& 5419,093 05, S [ SO Bt o i ¢

the at | east one transfer tu

t t t I d
SO Cans o bl ASkiEe BE vk Alor Y ciB88hosfOF, oRHRRE LR PO n g
cylinders, ‘{"‘Px%‘?éﬁ E}*cln%‘ S\Lhere%e O{’]sctrg?nat nSI On; cgtfy(ﬁézsalt Egﬁ?cr?nsé rilgilﬁ%rsg?' (@h e

connun|cat|on St con sour

The 222.”8@'”“”9’%%“5’5"” iy R PTHRLR Pl B el BERRR A BT b LR ER: o

i n communic t nsioning cylinder. 6. The tensioner of
claim2, fur her O\Mh t]englm%rE’atﬁ%anﬁegast one hang-off donut. 7. The tensioner

of claim 2, Wher/g hﬂthgl'thJtueIa&{thé) rrﬂgthm{ fﬁrt a@%n{biuéggai riser ea\(;lggn gtr)]lur&L t&/ é)P %u{)ngars J.IS(HIa?l

fluid bands is in conuni catl on W one

tensi onerof, 6l ke RRIEL B S8 RL) gatsnagqsg&g&mmahmﬂe Aol d by

at | east one su nS| erei n eac he at

! easj[ one t ?\H)ﬁ#axo lg-lnltlp%f %}!l ha@% predlftgr%ll%‘leq(? Anc%ﬁ1 at%p of ﬁ%l Iep'ldg for Q.s[esg‘m lln:ég The

tensioner o erern ensroner |nc ES a

tensi oni 19, GURARStuchy o i1k Rk 90 ﬁonggha%'mm b cobb DR TR 40

| east one | ower vel

| east one t g5l ANig &asmgagﬂgﬁ.w%@q,b5lag pnaﬁsstepl(%) P A e

for assembling a riser having a plurality of tubulars is that at least two additional tubulars may be
connected to the riser prior to step (h) by: moving the at least one rig floor slip from the rig floor
closed position to the rig floor opened position; connecting the at least one additional tubular to the
riser; inserting the at least one additional tubular through the at least one rig floor slip, through the
rig floor, and into the moonpool; moving the at least one rig floor slip from the rig floor slip opened
position to the rig floor slip closed position, whereby the riser is maintained in place by the at least
one rig floor slip; repeating the above steps with at least one additional tubular until the production
riser has a predetermined length. Still another feature of the method for assembling a riser having
a plurality of tubulars is that the method may further comprise the step of: removing the at least one
spider beam after step (k). A further feature of the method for assembling a riser having a plurality
of tubulars is that the method may further comprise the steps of: connecting a final tubular to the

production riser; and inserting the final tubular through the at least one rig floor slip, through the rig
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38 at | east one mandrel having a first mandrel end and a second mandr el

“end; at |east one upper flexjoint swivel assenbly having a first upper
flexjoint swivel assenbly end and a second upper flexjoint sw vel assenbly

.end; at |east one manifold having a first manifold surface and a second

r X east _one tensioning cylinder having a blind end, a
dﬂoﬁﬁ%?deig{sot&o'ﬁionwog'xj oint bearing in comrunication with the rod
base, wherein the second mandrel end is connected to the first

mani fol d su
rod end, an
end; and a
upper flexj
assenbly en
mani fold su
| east one f
claim12, f

oi nt swivel assenbly end, the second upper flexjoint swvel

(face 15 connect SHORE HCHIP RN DRURAMINGRE o end and the at

are.connected_to .t

having a first lower flexjoint swvel assenbly end and a second | ower

f1exjoint sW\8'Mssenbly end, wherein the rod end is connected to the

fl exjpoi pt sw vel .assenbl.y end t he .secqnd | r. flexjoint
bl y Bt lse SRR PR e R o o SR P s o
the.at | east one tensioning cylinder includes at |east one

gj the at | east one transfer tubing being in conmunication

first | ower
swi vel asse
12, wherein
transfer tu

2.

Bi°R

W th the manifol 9 IG. §?s a cross-sectional view of the manifold shown in FIG. 2 taken along line 3-3.

FIG. 4 is a cross-sectional view of the manifold shown in FIG. 2 taken along line 4-4.

FIG. § is cross-sectional view of one of the radial fluid bands shown in FIG. 3.

FIG. 6 is a side view of another specific embodiment of the tensioner of the present
invention.

FIG. 7 is a side view of a drilling or production facility showing a tensioner of the present
invention in its retracted position, inserted in the drilling or production facility, and having a tubular
passing through the tensioner.

FIG. 8 is a side view of a drilling or production facility showing a tensioner of the present
invention in its extended position, inserted in the drilling or production facility, and having riser
including a plurality of tubulars passing through the tensioner.

FIG. 9 is a side view of a drilling or production facility showing a riser having a plurality of
tubulars inserted in the drilling or production facility.

While the invention will be described in connection with the preferred embodiment, it will

be understood that it is not intended to limit the invention to that embodiment. On the contrary, it
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15. The tensioner of claim14, wherein, wherein the manifold i ncludes two
“radial fluid bands in comuni catlon vmth the at | east one transfer tubing
and one radial fluid band in communication with the blind end of the at

| east one tensioning cylinder. 16. The tensioner of claim15, wherein the
tensioner inclu Six t ionin i nders V\,,her ein at | east one of the

t ensi oni ng Gyt tf'ﬁ&iﬁpsco?'eé IF ﬂ?é% ?Wo(gﬁj’tcfltﬁ’ﬂs\ﬁi‘ ‘W“‘é( alents, ag mayheip ‘f ‘gﬁ’tﬁ"r”&@e and at
| east one tenS| oni ng yl i.nder. .IH{I % n| c on with a second control
source. 17. SPHi@n¢ sqEs ﬁ%"r‘"v&f’"%‘li’éf‘ ngesby ‘fﬂ@sflrst and second contr ol
sources are in comunication with the sane ten5| oning cylinder. 18. The
tensi oner of claim12, further conprising at |east one hang-off donut. 19.
The tensioner of claim1l i a east one nifold i ncludes at
least two radial fluid bﬁﬁégﬂf‘%’%"%‘ﬁgg{’%ﬁ?‘{SWB%’r’ W@Tﬁn 19) wherein at

| east one of . the at | eas adial fluid i omruni cation wth
the blind end a °'§tasﬁe‘§é‘é°tmv8ﬂté°n8?mlfrﬁ‘és eLTfneFtéggfvg'f%SCF‘Qg’fi rmapnjiagy. geals s in
conmuni cation.with t d e 21. A tensi o risin | east one
mandrel ) atet wggﬁte%oé%pﬁs AP o § agpinge, bR Bb s tandh and drechprine

mani fol d, at | east ?H@tenslom | i.nder, nd a E s ,.the at | east
one tensi onieﬂﬁoné’i,gl A RIS (S ‘H‘ﬂ eafienet ek Senytitized 4 i Bth P8 2phe at

| east one nmni faql d,.and Fl rrod end in comuni cation with the base; wherein
the at | easPOMFEONENLIPRIRINe at | east one upper flexjoint swivel assenbly,
t he

Continuous monitoring and system management provides control of the large instantaneous
loads and riser recoil/up-stroke in the event of an unplanned or emergency disconnect. Further, the
system is designed to operate at a 100% level with two tension cylinders isolated which is normal
practice in tensioning system operations.

Referring now to FIG. 1, broadly, the present invention is directed to tensioner 30 having a
first tensioner end 31, a second tensioner end 32, a retracted position (FIG. 7), and an extended
position (FIG. 8). Preferably, tensioner 30 includes the following sub-assemblies: at least one
mandrel, or spool, 40; at least one upper flexjoint, or bearing, swivel assembly 50; at least one
manifold assembly, or manifold, 60; at least one tensioning cylinder, or cylinder, 70; and at least one
base 85. Base 85 facilitates the communication of second tensioner end 32 to additional equipment
or conduits, e.g., riser string or blow-out preventer stack. In a preferred embodiment, base 85
includes riser connector member 87 discussed below in greater detail. Upper flexjoint swivel
assembly 50, and lower flexjoint swivel assembly 80 compensate for vessel offset i.e., vessel

position in relationship to the well bore center and riser angle.
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at | east one manifold, the at |east one tensioning cylinder, and the base
"are assenbled to forma unitary, co-linear tensioner. 22. The tensioner of
claim 21, further conprising at |east one | ower flexjoint sw vel assenbly.
.23. The tensioner of claim?22, wherein the at | east one nmandrel is

connected to the at | east .one upper. fI j.oint sw vel assenply, the at |east
one upper flexj gfl p%“\?\ﬁ“\/@?boa OReE éé‘fﬂl?érc‘f‘%'\éﬂef 8t ket onf loparaflaxogbeor

mani f ol d, tge at st orgg} g is.connected to the at | east one
t ensi oni ng ﬁ}’l"f‘%ldglr ats?‘fg’ 8 FaVIRBIENSNFAY cylinder is connected to

the at | east on fle [ w vel assenbly, and the at |east one

| ower fl exj oi nt d&go @é%?#’ el&%ﬂe%f%‘&“?‘éf%‘flﬁ‘éﬂﬁd’é@dm‘i’ﬁdyﬁ hage-Rld for
assenbling a.ri haV| ng ﬁ@gl urali t$/ of tubulars conprising the steps of:
(a) provi di 4 t"%%‘l Eietesne RapgioHglonpt f r@?"df"éﬂ%i“@h@rcoé‘ﬁﬁf"d‘aa§éV€6ﬁdssF’€H§| oner

end, aretr d ition, extended position) at |east one mandrel) at

| east one u?ﬂ?ﬁ'owﬁ i][%*ﬁm" 18 ?fél‘“a&%@éﬁﬁwnﬁ FRRGIFhIaRFCareeen Wrees 4 wélcat

| east one mandre ast ifold i nmuni cation wi.th the at | east
one upper ff“é&%" °°‘§%° ape- §‘€ fit °“gt?‘ﬁ@”3'f‘h‘fdg‘§%‘t’“t8ﬂﬁsq‘?§?f°f ‘P‘W%‘\}P% a
first radial fluid ban d a s ond radi.al fluid band, st one

t ensi oni ng &% Iﬁﬁ&??’“‘ﬁ’ég{(ﬁg 'éwlﬁlf epfpgnectjon B‘H‘g‘éﬁgls c&‘H’GCt%fflmI ot o 44

1 ui'd band. Tegh g v ot paRapBy ¢ BEE g bei ng 1 communt cat i on Cft h the second
he at | east ondiEAROBH! A RAyH AR Wit BROR HEpt Wier rrmsgres howsy
Vi gt oor. PhEh erq*ﬁ%é#p%%uﬁéﬁ?wé'sxﬁb?s%véé}?ef‘ta%&?#é%'w Séip@?a%ﬁovféfb%”@t arig
| noer t1 ng. t FERHERGRED o GlTgt e b gy Ch"é%%te tobt fgontibbugn
the rig flo nt.o npectin e tensjoner .to the

fig floor; {of ﬂ\g“é‘?‘feﬁdﬁgé o] e o i PPt SR B PE 28 PORB PFY 11 oor
stip, thr Ouglscomt]e%te{i Iﬁ%m tlhg %r\)ertgr Iyr %lél hass?exl;]l%lyt eﬂ:?sl %‘aﬁéemeﬁn lolzv? tf(% t}le comp ecggl pool ;
tensioner 30 to be disconnected from the diverter and moved horizontally, such as via hydraulic
cylinders, under the sub-structure away from the wellbore, thereby allowing access to the wellbore
center and, providing clearance for the maintenance of the B.O.P. and the installation and running
of well interface equipment, particularly production trees and tooling packages. Hang-off donut 45
may be integral to both the upper flexjoint swivel assembly 50 and manifold 60. Alternatively, and
preferably, hang-off donut 45 is disposed along the tensioning cylinders 70, thereby capturing the
tensioning cylinders 70 so that hang-off donut 45 is disposed more centrally to the overall length of
tensioner 30 (FIG. 6). In this position, hang-off donut 45 permits transference of axial tension load

from cylinder casing 73 of tensioning cylinder 70 to mandrel 40 and then directly to the rig structure
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(f) disposing the at least one rig floor slip around the first tubular and
"moving the at |least one rig floor slip fromthe rig floor slip opened
position to the rig floor slip closed position, whereby the first tubular
.is maintained in place by the at l[east one rig floor slip; (g) connecting a
second tubu%ar to the first tubular thereby formng a riser having a
plurality o {ﬂ’ ars (h) nDV|ng the at least one rig floor slip fromthe

rig floor close ositi er f.l oor opened position; (i) inserting
the second t ubulcgﬁgonﬁ %gﬁ"‘fﬁés ’étco’F'gEt’E?a“B‘h%‘ﬂ}‘fpﬁcr F’SB‘P‘ %Wﬁebassep}?iyoﬁfg‘ﬁpeﬁ he rig
floor, through the tensi nd_into the noonpool noving the at

| east one rt’j%“ﬁ BOYe §‘°15?r?)b%f géryﬁpﬁbﬂeﬂ"@“ fﬂ“&%FSS%‘P‘?llbsodb‘é‘l‘?éﬂ Releiiny ﬂ&’ﬁ"‘f“d’“ﬁ‘ he rig
floor slip glosed osi ti.on, @?ereq% t he Llser is maintained in place by the
at |east ongh3zond P“d fpigipiend 4 pnd kﬂ}ngéé WiEAHFAt RIS MgTPeEe- BB t he

second 1 Lbh?vafc Rerye eﬁeﬁy%éom(ﬂg SO g PROBHTEHeE o P Re | g
fl oor closed SItI o the r.i 0or ene sitjon; serting the
third fubul SFVARBHORS REn Pt po e o Gar PGP Bt PR TR o
e i bl e s etk herebr g e
s e A A S BT
from the fi lrmsdtcrt e db verter housmg?nots own \ghlghl n?a%tai}ls the upper flexjoint swivel assembly 50, and
riser 92 (FIGS. 8 and 9) in a locked, static position, while allowing tensioning cylinder 70 and lower
flexjoint swivel assembly 80 to rotate (FIG. 8). Upper flexjoint swivel assembly 50 provides angular
movement of at approximately 15 degrees over 360 degrees compensating for riser angle and vessel
offset. Upper flexjoint swivel assembly 50 may be any shape or size desired or necessary to permit
movement of manifold assembly 60, tensioning cylinder 70, and lower flexjoint swivel assembly 80
to amaximum of 15 degrees angular movement in any direction over 360 degrees. As shown in FIG.
1, upper flexjoint swivel assembly 50 is cylindrically shaped.

Second upper flexjoint end 52 is in communication with manifold 60 (discussed in greater
detail below) through any method or device known to persons of ordinary skill in the art, e.g.,
mechanical connector, or bolts 100 (FIG. 1). Preferably, upper flexjoint swivel assembly 50 is
integral with tensioner 30. Upper flexjoint swivel assembly 50 permits manifold 60, and thus, the

mounted tensioning cylinders 70, to move in the direction of arrows 58, 59 when in tension thereby

minimizing the potential to induce axial torque and imposing bending forces on the mounted
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mai ntai ned in place by the at |east one rig floor slip; (g) noving the
“tensioner fromthe extended position to the retracted position; (r)

rel easably securing the base of the tensioner to the second tubular; (s)
.connecting a fourth tubular to the third tubular; (t) noving the at | east
one rig floor slip fromthe rig floor closed position to the rig floor
opened posi Fr¥RReCyindesd@rting the fourth tubul ar through the at |east one
rig floor slip, through the rig floor) through the tensioner, and into the
nmoonpool , t her ef{hilioRanHeld 6f @ay b fabissted fomargolidhpieqeet materidgle. posidinlsstelo t he
ext ended position; (é) nnyiggﬁthe at least one rig floor slip fromthe rig
floor slip BpfeRby nedeldio8 s fabriqatsd flomytwo| separates piegss.cdr geatignsp 65 meiedsl; uppsr  (w)
rel easing the base of the tensioner fromthe second tubular, whereby the
user is naiRtafelietrclion ¢aatnd lpyerimanifgld seeting 160 nMapifejd 160 gray alsoj §s; a paifledipyi ng
the tensioner fromthe extended position to the retracted position; and (y)
rel easabl y @¥icatiqnpg pleiser fhdcated fromipae eramase e&ES-t o the third tubul ar. 25. The
met hod of claim 24, further conprising the step of: (z) repeating steps (S)
through (y) wit Hisafusiratedip detailan %&i %-3-sreaifold §fingludes tapturfpcedhdotiomauirfage 93, o
predeterm ned | ength. 26. The nmethod of claim 24, further congrlsing t he
steps of : cBHRKbPP3and bsasns landingiflanee 68 Topsurfapedd of mapifgldiof grefepablydneludes i nal
tubul ar through the at |east one rig floor slip, through the rig floor and
t he tensi orfiéleast gricFonirR! gtarfaee Wﬁp@o'g?m’?iﬂmm G%Pw&ﬂablﬂm qmiPyicataon Wither ei n
the tensioner is noved fromthe extended position to the retracted
position, Ayleatenaapsiongr cxlinder/and g drastepngontsel sausis(pas shaymy §anthuehthe 8% wit h
the tensioner. 28. The method of claim 24, wherein the tensioner and each
of the pl urdiBpesgnegl hase pysemblies kppwn fopeppased ondinagy kil in fheart-| Beamplstof suitallei nt o

t he noonpool by lifting and positioning the tensioner and each of the
plurality dPn¥q)seress dnclyde. putarg pof limited tp, atyespheric; IMeserre, CUMAAIAS, AT PIRFSEIS| n t he

tensi oner and each _of the plurality of tubulars are 44 )
vessels (A.P.V.), and hoses for connecting the gooseneck hose assembly to the accumulator and air

pressure vessel. As shown in FIGS. 1-2, tensioner 30 includes two control interfaces 64 and six
tensioning cylinders 70.

Contro] interface 64 permits pressure, e.g., pneumatic and/or hydraulic pressure, to be exerted
from the control source, through control interface 64, through sub seal 69, into manifold 60, into and
through radial fluid band, e.g., 65, 66, 67, and into tensioning cylinder 70 to provide tension to
tensioner 30 as discussed in greater detail below and to move tensioner 30 from the retracted position
to the extended position and vice versa. It is to be understood that only one control interface 64 is
required, although more than one control source 64 may be employed. Further, it is to be understood
that one control interface 64 may be utilized to facilitate communication between all radial bands,

e.g., 65, 66, 67, and the control source.
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inserted through the rig floor and into the nmoonpool by lifting and
-positioning the tensioner and each of the plurality of tubulars with a jack
knife hoisting rig. 30. The method of claim?24, wherein the tensioner is
connected to the rig floor by renoving the at least one rig floor slip and
‘resting the ten ioner on the rig floor. 31. The nethod of claim 24, wherein
the tensioner is"¥5ApE Féﬂ'b?ddm?fﬁéow%mﬁe{fefsé‘*Byotmqaﬁdﬂgbeﬂwr@wmmme\mhl n
comuni cation wth a rotating bearing disposed on the rig floor. 32. The
net hod of cf"élam‘ﬁﬁba”%ﬁgrléld]ﬁs ebofligsaty ragipldluidhapdp6 'B@’abﬁrPP%‘qu ta dheraireaspherecdr at

| east one subsea a;ipl iance is d| sposed on the at |east one spider beam and
connect ed t B2y RePlpgkedhy qoye P &1 p’r)l or to the connection of the second
tubular to the first tubular. 3. The method of claim 32, wherein the at

| east one spi derMBaihs P§‘°P‘é??6(/‘é§”&’f’taéi’P’Fﬁ@"’dé‘ﬁ??e@f“?’dh"dd’ﬁmtsﬁé & 67 ahish one

subsea appliance is connected to the first tubular. 34. A method for

assenbl i ng Htericseyithiplind 50g 75”}5”"@?55? fubipg 3 ofiat Jetst anie dengiening v indely Ovidgeal g s of -

(a) providin tensi oner having a first tensioner end, a second tensioner
end, a retr é%théwnﬁﬁgﬁttﬂuwan%ﬁegﬁ éﬁé@tfbba@wmnsmsola&é cpigmeR copfts iR asEr | at

| east one upper _flexjoint swvel assenbly in _conmunication with the at

| east one {48 &} andfling endcil °(§r1’é°hrfﬁﬁ1°f”6$ ﬂyli"ﬁerc?%ﬂﬁrﬁ)céf fusthergh e inEG 2% | east
one upper flexjoint swivel assenbly, the at |east one nanifold having a
first radiafdelfHigbagdshe: ¢’ %‘e@@l&'ﬁﬁﬂ“‘@%ﬂd‘if’é@w Fadiabapdsf, 6748d onedewsrgadil one
tensioning cylinder having a blind end, a rod end, and at |east one

transfer tubirAge: “‘tlﬁg‘%‘fellynﬁd‘é’rfh"%i‘qﬁés’l‘sﬁ 6d ghmnifold 4P maypegraiged wigh two Fagial r adi al
fluid band, the transfer tubi ng being in conmmuni cation with the second
radi al f1 ui BUBRRRGS. CavchOa 6T dRasht P‘ﬁ’ Q?%?Mw‘bﬁP%{t‘?@H fiid bant.ifeg-168d Lol arothsach of

the at | east one tensionin (b) providing a drilling or

product i on fARdiment, ""H%ﬂ‘ﬂgjg d? ?5g6§ p%épy braachingdeorpiaiat to gack piere d

It is to be understood that one or more radial fluid bands, e.g., 65, 66, 67, may be in
communication with either blind end 71 or transfer tubing 75; provided that at least one radial fluid
band is in communication with each of blind end 71 and transfer tubing 75. For example, as shown
in FIG. 3, two radial fluid bands 65, 67 are in communication with transfer tubing 75 and one radial
fluid band 66 is in communication with blind end 71.

While each of radial fluid band 65, 66, 67 is preferably in communication with control
interface 64, as shown in FIG. 3, the at least one radial fluid band in communication with the blind
end 71 (radial fluid band 66 as shown in FIG. 3), may be filled with inert gas at a slight pressure
above atmospheric pressure or it may be opened to the atmosphere to provide the required pressure
differential into cylinder cavity 78.

Referring now to FIG. 4, the creation of radial fluid bands 65, 66, 67 may be accomplished
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_below the rig floor, the rig floor having at least one rig floor slip
having a rig floor slip opened position and a rig floor slip closed
position; (c) inserting a first tubular through the at |east one rig floor
.slip, through the rig floor, and into the noonpool; (d) noving the at |east
one rig flo%r sljﬁ%fron1thg rig floor slip opened position to the rig floor
tslhi p ;:I ?Sedt BRI F'n,c?zilﬁﬁ%lsr blﬂif foppifold pedy 6(365;5.%?‘”13%5‘%id?ﬁ(;r5f HEE}‘-‘"‘%"HS?‘# é‘?ﬁ by

e at least one ri ,
First tubal APPORBIBY: YR rgechined SPnatot #t PESH T F04 PRSP unaR s ()
novi ng the at | east one ri@atloor slip fromthe rig floor closed position
: ﬁ t h;a Ir i g 1"}3&5?5 pbeﬁé‘ﬁ?}i‘ ob fiisr lfl{‘&ﬁ? ‘:’}E‘ij‘)‘s ‘i"ﬁ‘i‘? E‘E inf?g“aFfléedé:é@ﬁﬁ&(‘jt“&t?:]lfcdf E‘tqﬂ r ough
moonpool ; (- WEUPKGOfsHien ace masbined. SFaLsup pejmieTigiss e mpggiT o FEMiSTIng &/ isor
slip opened position to the rig floor slip_closed position) whereby the
riser is miwgf%éﬁltihﬁleﬁp%&"‘é(}bg dritlgd. o Craspdrilled Ganster perts 17085 2leq drifled. This
provi ding at | east one spider beam the at |east one spider beam having at
| east one 46TANEERFHYRPVIGE AR IRy imtenansp feaupnipgSy HRAT fsiass SrtiBB EFt i on

and a spider beamslip closed pasiti on; o _ _
need for multiple hoses and manifolding, i.e., each tensioning cylinder 70 does not require a separate

control interface 64.

Top surface 61 of manifold 60 is machined to accept upper flexjoint swivel assembly 50.
Manifold ports 57 facilitate the communication of the radial fluid bands 65, 66, 67 with control
instrumentation, e.g., a transducer.

While manifold 60 may be fabricated or machined in any shape, out of any material, and
through any method known to persons of ordinary skill in the art, preferably manifold 60 is
fabricated and machined in a radial configuration as discussed above, out of stainless steel.

Each tensioning cylinder 70, discussed in greater detail below, is positioned on aradial center
which aligns the porting, i.e., transfer tubing 75 and blind end 71, to the appropriate radial fluid band
65, 66, 67. Seal subs 69 having resilient gaskets 111, e.g., O-rings, which are preferably redundant
as shown in FIG. 3, to ensure long term reliability of the connection between control interface 64 and
manifold 60 and between radial fluid bands, 65, 66, 67 and transfer tubing 75 and blind end 71.

Each tensioner cylinder 70 preferably includes blind end 71, rod end 72, cylinder casing 73,
rod 74, transfer tubing 75 having transfer tubing cavity 79, cylinder head 77, and cylinder cavity 78.

While cylinder casing 73 may be formed out of any material knownto persons of ordinary skill in
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(j) disposing the at | east one spider beamslip around the riser and novi ng
"the at | east one spider beamslip fromthe spider beamslip opened position
to the spider beamslip closed position; (k) noving the at |east one rig
.floor slip fromthe rig floor slip closed position to the rig floor slip
opened position, whereby the riser is maintained in place by the at |east
one spi der beam slinder qasing Fdweprefagbly Hernted nei oherbooseel, tthialessi set, , titdnhirgugh
the rig floor, and into the noonpool) whereby the riser passes through the
t ensi oner; ¢rgungoumdotthergeytiider ¢asing 7on®rindlwle b liger (ogshb W) @rside Eylinderedseggabl y
securing the base of the tensioner to the riser; and (o) noving the at
| east one spirtentagiemh74l i p fromthe spider beam slip opened position to the
spi der beamslip closed position, whereby the riser is maintained in place
by t he tensi onerTra3fsr tuliing7 Sredyhalyo bafbrned autof @ natktial kidvenh tap@rspiis of ondgpardy Hell St ep
of: (p) after step (h) repeating steps (e) through (h) with at |east one
addi ti onal finubeihrar Inuerteispecifleeenbpdiohent iramsfer tubieg 7hadoraed vadd sembsnad] wiingt h.
36. The nethod of claim 35, wherein the riser includes at |east 10
t ubul ars. A4filamegvouihempesiteoderlay. cl ai m 35 wherein the riser includes at
| east 50 tubulars. 38. The nethod of claim 34, wherein the tensioner and
each of the pl urkath teysiofr ¢ylibddr 30 peraite vérfica mpeshenthofaengiondr 136 frong add oothe and
into the noonpool by lifting and positioning the tensioner and each of the
plurality ofetraasdsiposition, we-t dactarod 74 eov@binto Theaespeetiveoxtlimler abiag M FAG. AWvhEacki n t he
tensi oner and each of the plurality of tubulars are inserted through the
rig floor ardsionet cylindee 70ralonpasmits Yeptichl theviement afi tnparer 30 foom, mgd toh the extersiedner
and each of the plurality of tubulars with a jack knife hoisting rig.

position, i.e., each rod 74 is moved from within the respective cylinder casing 73 (FIG. 8). Itis noted

that tensioner 30 includes numerous retracted positions and extended positions and these terms are
used merely to describe the direction of movement. For example, movement from the retracted
position to the extended positions means that each rod 74 is being moved from within the respective
cylinder casing 73 and movement form the extended position to the retracted position means that
each rod 74 is being moved into the respective cylinder casing 73. The use of the term “fully”
preceding extended and retracted is to be understood as the point in which rod 74 can no longer be
moved from within cylinder casing 73 (“fully extended”), and the point in which rod 74 can no
longer be moved into cylinder casing 73 (“fully retracted”).

Tensioner 30 may be moved from the retracted position to the extended position, and vice
versa, using any method or device known to persons skilled in the art. For example, tensioner 30
may be moved from the retracted position to the extended position by gravity or by placing a

downward force on the tubular using the lifting device. Alternatively, at least one control source in
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40. The nethod of claim 34, wherein the tensioner is connected to the rig
“floor by resting the tensioner on the rig floor. 41. The nethod of claim
34, wherein the tensioner is connected to the rig floor by placing the
.tensioner in conmunication with a rotating bearing disposed on the rig
floor. 42. A nethod for assenbling a riser having a plurality of tubulars
conpri si ng tdemmampieion ofithtempiopar 30 pckiissgssed abevrgpd Emiditatdracviement af fensi@ier 0efisi oner
end, a second tensioner end, a retracted position, an extended position, at
| east one nethaextdndedgtositieratotthegetmciad pasitioh hji@ivasa.swi vel assenbly in

communi cation with the at | east one nmandrel) at |east one manifold in
communi cat i on wi {rithe $pecifi¢ entwdmtentshewnipFé®. 1f daghxjybindet rod wid/Blinchgiseatishst ond he at
| east one manifold having a first radial fluid band and a second radi al
fluid band, Zgjoint htaringd6t Eaphdlekjeinsbaanngnlp myhiisoketionhlandvamer obtdch¢tnsioddg a r od
end, and at |east one transfer tubing, the blind end being in comrunication
with the fi reylindead ialthefdingétipn o areywstS8e5% and arsdvesr 10t Loinriige samie mgniienas discussed
comuni cation with the second radial fluid band) and a base in

communi cat i carovgiviith respest to gpberfiraj odrft swind hssefibly e Aashove mdiG.d neach flemiinobranige
cylinder; (b) providing a drilling or production facility having a rig

fl oor and a e pooimugicatinaswith taed Swandeach blipdfehd @l Is in hemmpmycafiprowith battoimg  at

| east one rig floor slip having a rig floor slip opened position and a rig
floor slip cudared? plosdnifpld$0. flgmativep eachfigrjeinthiearsig 76 mbyibeain canmwingtiont with at

| east one rig floor slip, through the rig floor) and into the noonpool; (d)
movi ng t he dowérdlaxjpinbyvavel asgenitilo®fk Fiekjomt beanna T6lpecferably liak o ongesifiangubapmntiah
position to the rig floor slip closed position, whereby the first tubular

i s mai nt ai ned+i- k5 gdgeessfotnlieyinting slte potentint todnducertgrguefapdonbergingforcgsoh cydinderradi ng at
| east one spider beam the at | east one spider beam having at |east one

spi der beam™lip having a spider beamslip opened position and a spider

beam slip cl osed position;
As shown in FIGS. 1-3, blind ends 71 are drilled with a bolt pattern to allow bolting in a

compact arrangement on bottom surface 62 of manifold 60. Preferably, a plurality of appropriately
sized tensioning cylinders 70 equally spaced around manifold 60 are employed to produce the
tension required for the specific application. Tensioning cylinders 70 are preferably disposed with
rod end 72 down, i.e., rod end 72 is closer to base 85, or lower flexjoint swivel member 80, than to
manifold 60. It is to be understood, however, that one, or all, tensioning cylinders 70 may be
disposed with rod end 72 up, i.e., rod end 72 is closer to manifold 60.

Each tensioning cylinder 70 is designed to interface with at least one control source, e.g., air
pressure vessels and accumulators via transfer piping 75 and manifold 60 and via blind end 71 and
manifold 60. However, not all tensioning cylinders 70 must be in communication with the at least

one radial band 65, 66, 67.
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(f) disposing the at |east one spider beamslip around the first tubular
“and noving the at | east one spider beamslip fromthe spider beamslip
opened position to the spider beamslip closed position; (g) noving the at
least one rig floor slip fromthe rig floor slip closed position to the rig
floor slip opened position, whereby the first tubular is maintained in

pl ace by the at Whisit isenee wpérsierd the tensislingrylifde) 70 oayeriforgied e of @psiaeridr over
the first tubular, through the rig floor, and into the 49 noonpool ,

wher eby t he khowrstt parsobsdfardipaskid sn thdaripprefrablpgentiemsg ayhisder 70(is hanbfactaed frbg t he
tensioner to the rig floor; (j) releasably securing the base of the

t ensi oner t alighteveightmsdterialtbathelps to (adjcent\overgll wdight afithd te@BherG0thelpplo@hminae am
slip fromthe spider beamslip closed position to the spider beamslip
opened posi ffiigion anh@etaliopntadiovithine the tehtidninganylindsr Taiamt kalpseeucathp lpaesiabyort he
tensioner. (1) connecting a second tubular to the first tubular thereby
form ng a riekerolyspandgglvaniphatipmé¢ansiyg cofrosianh Bkanpdes inchwjle, bwwiemgt linkied wf calt@ast one
rig floor slip fromthe rig floor closed position to the rig floor opened
posi tion; (el ssdess steg), dumsngegdndenfurbul ar t hrough the at | east one rig
floor slip, through the rig floor, through the tensioner, and into the
moonpool , t her ebip onospedific enthediments lowerftexjoinbswivdh essereltly 8tis xtopowhicdton with t he
extended position; (o) noving the at least one rig floor slip fromthe rig
floor slip opedtdopoesidxjonnswigel adsembly 8§ dohsitrof in¢rmapdra$d dndymst tailiaimentben,

rel easing the base of the tensioner fromthe riser, whereby the riser is
mai nt ai ned ionhopkiag; 82 Which dontaias at leas srie swivel menderf(hay shows), £.p.; befmings.foner mgpdtdhe
tensioner fromthe extended position to the retracted position; and (r)

rel easabl y $2ouay inlydd fleangd¥sehicifis inlveminemeitiomwith tiser $21EIQ.85er. 43. The net hod
of claim42, further conprising the step of: (s) repeating steps (1)

t hrough (r) wi t hSwivel membérs afiheveafekjdintowmint! assabbll &9 peomit mbvepreat of upper flekpmt

swivel assembly 50, manifold 60, tensioning cylinder 70, and lower flexjoint swivel assembly 80 in
the direction of arrows 58, 59 and arrows 10, 12.  As with upper flexjoint swivel assembly 50, lower
flexjoint swivel assembly 80 is employed to further alleviate the potential for induced axial torque
while tensioner 30 is in tension. Preferably, lower flexjoint swivel assembly 80 has a range of
angular motion of +/- 15 degrees for alleviating the potential to induce torque and/or bending forces
on tensioner 30.

Lower flexjoint swivel assembly 80 may be any shape or size desired or necessary to permit
radial movement of upper flexjoint swivel assembly 50, manifold assembly 60, tensioning cylinder
70, and lower flexjoint swivel assembly 80 in the direction of arrows 58, 59. As shown in FIG. 1,
lower flexjoint swivel assembly 80 is preferably cylindrically shaped.

Base 85 facilitates connecting second end 32 of tensioner 30 to other subsea appliances or
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50 a predeterm ned length. 44. The nethod of claim42, wherein the second
“tubular is connected to the first tubular to formthe riser having a
plurality of tubulars prior to step (h). 45. The nethod of claim 42,
-wherein at |east two additional tubulars are connected to the riser prior
to step (h) by: noving the at |east one rig floor slip fromthe rig floor

cl osed posi FQUATERL e LHRAOWYQUYPIEYERIST Stashke REMGUGHIER ress.cind maw fokdscand miger cprapoaenty, east
one additional tubular to the riser; inserting the at |east one additional

t ubul ar t hr b&ghbie Heferblydpsedn is eavippef MWih Fises gonpector membey B7 whigh is pgnmerder | and
into the nnongool' nmoving the at |east one rig floor slip fromthe rig
floor slip HpEmes/conneston epplexsd prbe Rsepstinedofecilite gonarcsisref tensioner o0 sz r eby
the riser is maintained in place by the at |east one rig floor slip;
repeating t PleothehERmRPOBENLy Sxaiples oftisqr seppecteyiremberdh7 kpeyein theasinchyde datghidog t he
production riser has a predetermned |ength. 46. The nethod of claim42,
further conprefilsiasgiseyseeddn gisaterrdetall dplgyyirpagrdinganagdrel 40qlockipgEngsgpyeinepeaadn af t er
step (k). 47. The method of claim42 further conprising the steps of:
connecting #SMRREAS- t ubul ar to the production riser; and 51 inserting the

final tubular through the at |least one rig floor slip, through the rig
floor, and into B rﬂf@ﬁ}gglgq:s_a phyality of flexjoint bearings 76 for connecting tensioning cylinder

70 to base. Flexjoint bearing 76 alleviate the potential for tensioning cylinder 70 and rod 74 bending
movement which would cause increased wear in the packing elements (not shown) in the gland seal
(not shown) disposed at the interface between rod 74 and cylinder casing 73. Each flexjoint bearing
76 provides an angular motion of range of 15 degrees over 360 degrees in the direction of arrows 58,
59 and arrows 10, 12.

In drilling applications, tensioner 30 is connected to the diverter (not shown), which is
generally supported under the drilling rig floor sub-structure through any method or manner known
by persons skilled in the art. In one specific embodiment, the connection between tensioner 30 and
the diverter may be accomplished by means of a bolted flange, e.g., via a studded connection. In
another specific embodiment, tensioner 30 is connected to the diverter by inserting mandrel interface
47 into a connector (not shown) attached to the diverter. In this embodiment, interface mandrel 46
includes latch dog profile 49 that connects to the connector via matching latch dogs which may be
hydraulically, pneumatically, or manually energized. In addition, a metal to metal sealing gasket
profile is preferably machined in the top of mandrel 40 to effect a pressure containing seal within

the connector.
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Rig floor 91 also includes at least one rig floor slip 94 having a rig floor slip opened position
(FIG. 8) and a rig floor slip closed position (FIGS. 7 and 9). While in the rig floor opened position,

the plurality of tubulars, e.g., tubulars 96, 97, 98, are permitted to be inserted into and through rig
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the water. While in the rig floor closed position, tubulars are maintained, or held, in place so that

other work may be performed on, or around, the tubular as discussed in greater detail below.

Each tubular each tubular includes a first end, a second end, and length. Each end of the
tubular preferably is flared or includes a flange 120 to facilitate tools and equipment, e.g., rig floor
slip 94, spider beam slip 132, and tensioner 30, to securely hold the tubular in place. Flange 120
forms a flange surface or neck 122 to assist in this manner. Alternatively, each tubular may include
a collar or other flange device secured along the length of the tubular as desired or necessary to
facilitate hoisting, positioning, and connecting each tubular to riser 92 and maintaining each tubular
or riser 91 in a desired position. Generally, flange 120 or other device is located at or near each end
of the tubular. Further, as shown in FIGS. 8 and 9, tubulars 96, 97, 98 are connected to each other
at tubular joint 124 to form riser 92.

In one specific embodiment of the method for assembling riser 92 having a plurality of
tubulars, tensioner 30 is hoisted by the lifting device and inserted through rig floor 91 and into
moonpool 93 so that second end 32 of tensioner 30 is hanging fee within moonpool 93. Tensioner
30 is connected to rig floor 91 such that tensioner 30 is supported by rig floor 91.  Tensioner 30
may be connected to rig floor 91 through any method or device known to persons skilled in the art.
For example, tensioner 30 may be connected to rig floor 91 by moving rig floor slip 94 from the rig
floor slip opened position to the rig floor slip closed position. Alteratively, tensioner 30 may be

connected to rig floor 91 by resting hang-off donut 45 or manifold 60 on rig floor 91. Tensioner 30

may also be connected to rig floor 91 by placing tensioner 30, e.g., hang-off donut 45 or manifold
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ZTVP @tnfn with a Motating bearing (not s own) disposed on ng floor 91.

In this embodiment, first tubular 96 is hoisted by lifting device, positioned, and inserted
through rig floor 91, through tensioner 30, and into moonpool 93. Rig floor slip 94 is disposed
around first tubular 96 and is moved from the rig floor slip opened position to the rig floor slip
closed position. In the rig floor slip closed position, rig floor slip 94 is positioned and secured
around first tubular 96 and is capable of maintaining first tubular 96, and subsequently assembled
tubulars, i.e., riser 92, in place, i.e., supporting the entire weight of riser 92 as it is being assembled
in accordance with the methods of the present invention (FIG. 7). As shown in FIGS. 7 and 9, rig
floor slip 94 is secured around a flange 120 or collar disposed around first tubular 96, as well as all
subsequently assembled tubulars.

Second tubular 97 is then hoisted by the lifting device, positioned, and vertically connected
to first tubular 96 in an end-to-end arrangement to form riser 92 having a plurality of tubulars. Rig
floor slip 94 is moved from the rig floor closed position to the rig floor opened position and second
tubular 97 is inserted through rig floor 91, through tensioner 30, and into moonpool 93.

Base 85 of tensioner 30 is releasably secured to riser 92 through any method or device known
to persons skilled in the art. Preferably, base 85 incluc‘ics riser connector member 87, e.g., latch dogs,
a locking ring, a load ring, or casing slips disposed around the tubular. Preferably, riser connector
member 87 is powered, either pneumatically or hydraulically to facilitate remotely securing and
releasing the tubular,

Rig floor slip 94 is once again moved from the rig floor slip opened position to the rig floor
slip closed position so that riser 92 is maintained in place by rig floor slip 94. Third tubular 98 is

hoisted by the lifting device, positioned, and connected to second tubular 97 in the same manner
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described above. Rig floor slip 94 is then moved from the rig floor closed position to the rig floor
opened position and third tubular 98 is inserted through rig floor slip 94, through ng floor 91,
through tensioner 30, and into moonpool 93. Therefore, tensioner 30 is moved from the retracted
position to the extended position (FIG. 8). As mentioned above, if necessary to facilitate movement
of'tensioner 30 from the retracted position to the extended position, at least one control source in
communication with tensioner 30 may be activated.

Rig floor slip 94 is moved from the rig floor slip opened position to the rig floor slip closed
position, so that riser 92 is maintained in place by rig floor slip 94. Base 85 of tensioner 30 is
released from first tubular 96 thereby permitting tensioner 30 to be moved from the extended
position to the retracted position. Preferably, at least one control source in communication with
tensioner 30 is activated to facilitate movement of tensioner 30 from the extended position to the
retracted position. Base 85 is then releasably secured to riser 92.

The assembly of riser 92 is then continued by connecting a fourth tubular (not shown) to
third tubular 98 and inserting the fourth tubular through rig floor slip 94, through rig floor 91,
through tensioner 30, and into moonpool 93, thereby moving tensioner 30 from the retracted position
to the extended position. Rig floor slip 94 is moved from the rig floor slip opened position to the
rig floor slip closed position so that riser 92 is maintained in place by rig floor slip 94. Base 85 of
tensioner 30 is then released from second tubular 97 and tensioner 30 is moved from the extended
position to the retracted position as previously described. Base 85 is then releasably secured to third
tubular 98 and at least one additional tubular is hoisted, positioned, connected, and inserted in the
manner described above until the riser has a predetermined length.

Preferably, a final tubular is hoisted and connected to riser 92 in the same manner described
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above. In so doing, the final tubular is inserted through rig floor slip 94, through rig floor 91,
through tensioner 30, and into moonpool 93. The final tubular is not secured to tensioner 30.
Instead, the final tubular is permitted to move vertically through tensioner 30, such that
approximately 3 to 5 feet of the final tubular is always extending upwards from tensioner 30. To
achieve the result of having only 3 to 5 feet of the final tubular extending upwards from tensioner
30, the final tubular is usually fabricated to the necessary length.

Additionally, the final tubular, or one of the previously assembled tubulars located close to,
i.e., within three tubular lengths from the top of riser 92 extending upward out of the water, tensioner
30 and rig floor 91, preferably includes a tensioning ring (not shown). Tensioning ring is not
inserted through rig floor slip 94, rig floor 91, or tensioner 30. Instead, tensioning ring is disposed
above rig floor slip 94, rig floor 91, and tensioner 30 and provides support to riser 92. Tensioning
ring is generally more robust than riser connector member 87 to provide long-term support to riser
92 and withstand the strong external forces, e.g., wind and current, exerted on the vessel, platform,
and riser 92,

Tensioner 30 provides constant tension, with overpull, and support to riser 92 during the
assembly of riser 92. Tensioner 30 also provides rotational or axial movement, and angular
movement caused by vessel motion through upper flexjoint swivel assembly 50 and, in some
embodiments, lower flexjoint swivel assembly 80.

In another specific embodiment, first tubular 96 is hoisted, positioned, and inserted through
rig floor slip 94 and rig floor 91. Rig floor slip 94 is then moved from the rig floor slip opened
position to the rig floor slip closed position. Spider beam 130 is then positioned below rig floor 91

(FIGS. 7 and 9). Spider beam 130 includes at least one spider beam slip 132 having a spider beam
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1s placed in the spider beam closed position and rig floor slip 94 is moved from the rig floor slip
closed position to the rig floor slip opened position. Therefore, riser 92 is maintained in place by
spider beam slip 132.

Tensioner 30 is then hoisted, positioned, and inserted over first tubular 96 and secured to rig
floor 91. Base 85 of tensioner 30 is releasably secured to first tubular 96 and rig floor slip 94 is
moved from the rig floor slip closed position the rig floor opened position. Second tubular 97 is then
hoisted, positioned, and inserted through rig floor slip 94, rig floor 91 and tensioner 30 in the same
manner previously described. Rig floor slip 94 is moved from the rig floor opened position to the
rig floor closed position. Additional tubulars can then be assembled in the same manner until riser
92 has a predetermined length. Alternatively, one or more tubulars can be connected to first tubular
96 to assemble riser 92 having a predetermined length prior to hoisting, positioning, and inserting
tensioner 30 overriser 92 (FIG. 9). One limitation, however, on this specific embodiment is that the
weight of riser 92 must not exceed the supporting capability of the lifting device.

In one specific embodiment, at least one spider beam 130 (FIG. 7) may be installed prior to
hoisting, positioning, and inserting first tubular 96 through rig floor slip 94, rig floor 91, through
tensioner 30, and into moonpool 93, thereby facilitating connection of a subsea appliance or other
device to the lower end of first tubular 96 while first tubular 96 is held in position by rig floor slip
94. Spider beam 130 is preferably removed prior to connecting additional tubulars to provide
tensioner 30 with greater angular movement. As riser 92 is assembled the subsea appliance or other
device is lowered toward the wellhead.

Further, a blowout preventer stack, diverter, or other device may be installed on the upper
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end of the final tubular.

In another specific embodiment, after riser 92 and blowout preventer stack are assembled,
dnll stem test flow lines are installed and tested and the drill stem test is conducted. Once
completed, riser 92 can be retrieved, or disassembled, using the reversal of steps for assembling the
riser 92 discussed above. Likewise, riser 92 may include a diverter or other device to run tests or
other procedures. After such procedures or tests are completed, riser 92 can be retrieved, or
disassembled, using the reversal of steps for assembling riser 92 discussed above.

Tensioner 30 may also be utilized to compensate for offset of a vessel connected to riser 92.
For example, tensioner 30 is placed, or disposed, in communication with a vessel and riser 92.
Manifold 60 may then be placed in communication with at least one control source to provide
tension to cylinders 70.

Additionally, the drilling or production vessel may be stabilized using tensioner 30 of the
present invention by maintaining and adjusting tension in tensioning cylinders by maintaining and
adjusting the pressure through tensioning cylinders by placing tensioning cylinders in
communication with manifold and at least one control source.

It is to be understood that the invention is not limited to the exact details of construction,
operation, exact materials, or embodiments shown and described, as obvious modifications and
equivalents will be apparent to one skilled in the art. For example, the rod end of the tensioning
cylinder may be in communication with the manifold. Also, the individual sub-assemblies may be
manufactured separately and assembled using bolts, welding, or any other device or method known
to persons of ordinary skill in the art. Moreover, the individual assemblies may be manufactured out

of any material and through any method known to persons of ordinary skill in the art. Additionally,
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one or more tubulars may be inserted through the tensioner, with the base of the tensioner being
secured to at least one of the tubulars prior to connecting one of the tubulars to the riser and
lowering the tensioner through the rig floor and into the moonpool. Further, the tensioner having
one or more tubulars inserted through the tensioner as described in the previous sentence may be
connected to a riser having two or more tubulars assembled prior to connecting the at least one
tubular inserted through the tensioner and lowering the tensioner through the rig floor and into the
moonpool. Moreover, the flexjoint bearing may be a clevise and pin, shackle, or other mechanical
Joining or lifting device that provides angular movement. Accordingly, the invention is therefore

to be limited only by the scope of the claims.

36



y 10% | & ()-qO WIE= 1 104| S#S 109B& ()-! 109BB& ()-! 10%BB& ()-!
"109BB& ()- 109B& ()- 104| 104|W\<-\: 1 104|! y 10%h& ()-! y 10%h h& ()-y
10% h& ()- 10B 10B 10B731098B& ()-! SHS 109BB& ()-!"#$~ = 1 104|!! S

109 ()-S 109 ()- 10 h 10 h 10 h8310% h& ()-!'y 10%h h& ()-Yy 10%

h& ()-Y&T}rg\: 1 104|!,z 10% /& ()- %‘%‘3&/& 8F10%& ()-! @ 10%& ()-s@
109 ()-s! S 109CC& ()-"z}=@zX9.: 10 % & ()-1z 109%/}/ & ()-'z

10% / & () - 2 WAL Ordvd k0% / /& ()-1 2 10%/ & () - ABC<AgH

1. A tensioner comprising:

at least one mandrel;

at least one upper flexjoint swivel assembly in communication with the at least one mandrel;

atleast one manifold in communication with the at least one upper flexjoint swivel assembly,
the at least one manifold having a first radial fluid band and a second radial fluid band;

at least one tensioning cylinder having a blind end, a rod end, and at least one transfer tubing,
the blind end being in communication with the first radial fluid band, the transfer tubing being in
communication with the second radial fluid band and the rod end being in communication with at
least one flexjoint bearing; and

a base in communication with the at least one flexjoint bearing.

2. The tensioner of claim 1, wherein the manifold includes a third radial fluid band, the third

radial fluid band being in communication with either the blind end or the at least one transfer tubing.
3. The tensioner of claim 2, wherein the first and third radial fluid bands are in communication
with the at least one transfer tubing and the second radial fluid band is in communication with the

blind end of the at least one tensioning cylinder.

4, The tensioner of claim 3, wherein the tensioner includes six tensioning cylinders, wherein

at least one of the tensioning cylinders is in communication with a first contro] source and at least
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5. The tensioner of claim 4, wherein the first and second control sources are in communication

with the same tensioning cylinder.
6. The tensioner of claim 2, further comprising at least one hang-off donut.

7. The tensioner of claim 2, wherein at least one of the first, second, or third radial fluid bands

is in communication with at least one transducer.

8. The tensioner of claim 1, wherein the blind end is connected to the manifold by at least one
sub seal.
9. The tensioner of claim 1, wherein each of the at least one tensioning cylinder includes at least

one cylinder head.

10.  The tensioner of claim 1, wherein the tensioner includes at least two tensioning cylinders.

11.  The tensioner of claim 1, further comprising at least one lower flexjoint swivel assembly in

communication with the at least one tensioning cylinder and the base.

12. A tensioner comprising:
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end and a second upper flexjoint swivel assembly end;
at least one manifold having a first manifold surface and a second manifold surface;
at least one tensioning cylinder having a blind end, a rod end, and at least one flexjoint
bearing in communication with the rod end;
and a base,
wherein the second mandrel end is connected to the first upper flexjoint swivel
assembly end,
the second upper flexjoint swivel assembly end is connected to the first manifold
surface,

the second manifold surface is connected to the blind end, and

the rod end and the at least one flexjoint bearing are connected to the base.

13.  The tensioner of claim 12, further comprising at least one lower flexjoint swivel assembly
having a first lower flexjoint swivel assembly end and a second lower flexjoint swivel assembly end,
wherein the rod end is connected to the first lower flexjoint swivel assembly end and the second

lower flexjoint swivel assembly end is connected to the base.

14.  The tensioner of claim 12, wherein the at least one tensioning cylinder includes at least one

transfer tubing, the at least one transfer tubing being in communication with the manifold.
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the blind end of the at least one tensioning cylinder.

16.  The tensioner of claim 15, wherein the tensioner includes six tensioning cylinders, wherein
at least one of the tensioning cylinders is in communication with a first control source and at least

one tensioning cylinder is in communication with a second control source.

17. Thetensioner of claim 16, wherein the first and second control sources are in communication

with the same tensioning cylinder.
18.  The tensioner of claim 12, further comprising at least one hang-off donut.

19. The tensioner of claim 12, wherein the at least one manifold includes at least two radial fluid

bands.

20. The tensioner of claim 19, wherein at least one of the at least two radial fluid bands is in
communication with the blind end and at least one of the at least two radial fluid bands is in

communication with the rod end.

21. A tensioner comprising:

at least one mandrel, at least one upper flexjoint swivel assembly, at least one manifold, at
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one fensioning cylinder, an at least one tensioning cylinder inclu ind end in
communication with the at least one manifold and a rod end in communication with the base;

wherein the at least one mandrel, the at least one upper flexjoint swivel assembly, the

at least one manifold, the at least one tensioning cylinder, and the base are assembled to form a

unitary, co-linear tensioner.
22.  The tensioner of claim 21, further comprising at least one lower flexjoint swivel assembly.

23. The tensioner of claim 22, wherein the at least one mandrel is connected to the at least one
upper flexjoint swivel assembly, the at least one upper flexjoint swivel assembly is connected to the
at least one manifold, the at least one manifold is connected to the at least one tensioning cylinder,
the at least one tensioning cylinder is connected to the at least one lower flexjoint swivel assembly,

and the at least one lower flexjoint swivel assembly is connected to the base.

24. A method for assembling a riser having a plurality of tubulars comprising the steps of:

(a) providing a tensioner having a first tensioner end, a second tensioner end, a retracted
position, an extended position, at least one mandrel, at least one upper flexjoint
swivel assembly in communication with the at least one mandrel, at least one
manifold in communication with the at least one upper flexjoint swivel assembly, the
at least one manifold having a first radial fluid band and a second radial fluid band,
at least one tensioning cylinder having a blind end, arod end, and at least one transfer

tubing, the blind end being in communication with the first radial fluid band, the
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in communication with the rod end of each of the at least one tensioning cylinder;

(b)  providing adrilling or production facility having a rig floor and a moonpool disposed
below the rig floor, the rig floor including at least one rig floor slip having a rig floor
slip opened position and a rig floor slip closed position;

(c) inserting the tensioner through the at least one rig floor slip, through the rig floor, and
into the moonpool;

(d)  connecting the tensioner to the rig floor;

(e) inserting a first tubular through the at least one rig floor slip, through the rig floor,
through the tensioner, and into the moonpool;

® disposing the at least one rig floor slip around the first tubular and moving the at least
one rig floor slip from the rig floor slip opened position to the rig floor slip closed
position, whereby the first tubular is maintained in place by the at least one rig floor
slip;

(® connecting a second tubular to the first tubular thereby forming a riser having a
plurality of tubulars;

(h)  moving the at least one rig floor slip from the rig floor closed position to the rig floor
opened position;

(i) inserting the second tubular through the at least one rig floor slip, through the rig
floor, through the tensioner, and into the moonpool;

0)) moving the at least one rig floor slip from the rig floor slip opened position to the rig

floor slip closed position, whereby the riser is maintained in place by the at least one
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rig floor slip;

k) releasably securing the base of the tensioner to the first tubular;

()] connecting a third tubular to the second tubular;

(m)  moving the at least one rig floor slip from the rig floor closed position to the rig floor
opened position;

(n) inserting the third tubular through the at least one rig floor slip, through the rig floor,
through the tensioner, and into the moonpool, thereby moving the tensioner from the
retracted position to the extended position;

(0)  moving the at least one rig floor slip from the rig floor slip opened position to the rig
floor slip closed position;

(9] releasing the base of the tensioner from the first tubular, whereby the riser is
maintained in place by the at least one rig floor slip;

(¢)) moving the tensioner from the extended position to the retracted position;

)] releasably securing the base of the tensioner to the second tubular;

(s) connecting a fourth tubular to the third tubular;

Q) moving the at least one rig floor slip from the rig floor closed position to the rig floor
opened position;

(w inserting the fourth tubular through the at least one rig floor slip, through the rig
floor, through the tensioner, and into the moonpool, thereby moving the tensioner
from the retracted position to the extended position;

(v)  moving the at least one rig floor slip from the rig floor slip opened position to the rig

floor slip closed position;
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(w)  releasing the base of the tensioner from the second tubular, whereby the nser is
maintained in place by the at least one rig floor slip;
(x)  moving the tensioner from the extended position to the retracted position; and

(y)  releasably securing the base of the tensioner to the third tubular.

25.  The method of claim 24, further comprising the step of:
(2) repeating steps (s) through (y) with at least one additional tubular until the riser has

a predetermined length.

26.  The method of claim 24, further comprising the steps of:
connecting a final tubular to the riser; and
inserting the final tubular through the at least one rig floor slip, through the rig floor

and the tensioner, and into the moonpool.

27.  The method of claim 24, wherein the tensioner is moved from the extended position to the

retracted position, by activating at least one control source in communication with the tensioner.
28. The method of claim 24, wherein the tensioner and each of the plurality of tubulars are
inserted through the rig floor and into the moonpool by lifting and positioning the tensioner and each

of the plurality of tubulars with a crane.

29.  The method of claim 24, wherein the tensioner and each of the plurality of tubulars are
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mnserted the ng oor and into the moonpool(by l1ftmg and positioning the tensioner and each

of the plurality of tubulars with a jack knife hoisting rig.

30.  The method of claim 24, wherein the tensioner is connected to the rig floor by removing the

at least one rig floor slip and resting the tensioner on the rig floor.

31. The method of claim 24, wherein the tensioner is connected to the rig floor by placing the

tensioner in communication with a rotating bearing disposed on the rig floor.

32.  The method of claim 24, wherein at least one spider beam is inserted and at least one subsea
appliance is disposed on the at least one spider beam and connected to the first tubular prior to the

connection of the second tubular to the first tubular.

33.  Themethod of claim 32, wherein the at least one spider beam is removed after the connection

of the at least one subsea appliance is connected to the first tubular.

34. A method for assembling a riser having a plurality of tubulars comprising the steps of:

(a) providing a tensioner having a first tensioner end, a second tensioner end, a retracted
position, an extended position, at least one mandrel, at least one upper flexjoint
swivel assembly in communication with the at least one mandrel, at least one
manifold in communication with the at least one upper flexjoint swivel assembly, the

at least one manifold having a first radial fluid band and a second radial fluid band,
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tl}lgs(t one tensioning cylinder having a blind end, a rod end, and at least one transfer
tubing, the blind end being in communication with the first radial fluid band, the
transfer tubing being in communication with the second radial fluid band, and a base
in communication with the rod end of each of the at least one tensioning cylinder;

(b)  providing adrilling or production facility having a rig floor and a moonpool disposed
below the rig floor, the rig floor having at least one rig floor slip having a rig floor
slip opened position and a rig floor slip closed position;

(c) inserting a first tubular through the at least one rig floor slip, through the rig floor,
and into the moonpool;

(d moving the at least one rig floor slip from the rig floor slip opened position to the rig
floor slip closed position, whereby the first tubular is maintained in place by the at
least one rig floor slip;

(e) connecting a second tubular to the first tubular thereby forming a riser having a
plurality of tubulars;

® moving the at least one rig floor slip from the rig floor closed position to the rig floor
opened position;

(g) inserting the second tubular through the at least one rig floor slip, through the rig
floor, and into the moonpool;

(h)  moving the at least one rig floor slip from the rig floor slip opened position to the rig
floor slip closed position, whereby the riser is maintained in place by the at least one
rig floor slip;

(i) providing at least one spider beam, the at least one spider beam having at least one
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35.

36.

spider beam slip having a spider beam slip opened position and a spider beam slip
closed position;

()] disposing the at least one spider beam slip around the riser and moving the at least
one spider beam slip from the spider beam slip opened position to the spider beam
slip closed position;

(k)  moving the at least one rig floor slip from the rig floor slip closed position to the rig
floor slip opened position, whereby the riser is maintained in place by the at least one
spider beam slip;

) lowering the tensioner over the riser, through the rig floor, and into the moonpool,
whereby the riser passes through the tensioner;

(m)  connecting the tensioner to the rig floor;

(n) releasably securing the base of the tensioner to the riser; and

(o)  moving the at least one spider beam slip from the spider beam slip opened position
to the spider beam slip closed position, whereby the riser is maintained in place by

the tenstoner.
The method of claim 34, further comprising the step of:
(p)  after step (h) repeating steps () through (h) with at least one additional tubular until

the production riser has a predetermined length.

The method of claim 35, wherein the riser includes at least 10 tubulars.
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37. The method of claim 35, wherein the riser includes at least 50 tubulars.

38.  The method of claim 34, wherein the tensioner and each of the plurality of tubulars are
inserted through the rig floor and into the moonpool by lifting and positioning the tensioner and each

of the plurality of tubulars with a crane.

39.  The method of claim 34, wherein the tensioner and each of the plurality of tubulars are
inserted through the rig floor and into the moonpool by lifting and positioning the tensioner and each

of the plurality of tubulars with a jack knife hoisting rig.

40.  The method of claim 34, wherein the tensioner is connected to the rig floor by resting the

tensioner on the rig floor.

41.  The method of claim 34, wherein the tensioner is connected to the rig floor by placing the

tensioner in communication with a rotating bearing disposed on the rig floor.

42. A method for assembling a riser having a plurality of tubulars comprising the steps of:

(a) providing a tensioner having a first tensioner end, a second tensioner end, a retracted
position, an extended position, at least one mandrel, at least one upper flexjoint
swivel assembly in communication with the at least one mandrel, at least one
manifold in communication with the at least one upper flexjoint swivel assembly, the

at least one manifold having a first radial fluid band and a second radial fluid band,
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tubing, the blind end being in communication with the first radial fluid band, the
transfer tubing being in communication with the second radial fluid band, and a base
in communication with the rod end of each of the at least one tensioning cylinder;

(b)  providing a drilling or production facility having arig floor and 2 moonpool disposed
below the rig floor, the rig floor having at least one rig floor slip having a rig floor
slip opened position and a rig floor slip closed position;

(c) inserting a first tubular through the at least one rig floor slip, through the rig floor,
and into the moonpool;

(d)  moving the at least one rig floor slip from the rig floor slip opened position to the rig
floor slip closed position, whereby the first tubular is maintained in place by the at
least one rig floor slip;

(e) providing at least one spider beam, the at least one spider beam having at least one
spider beam slip having a spider beam slip opened position and a spider beam slip
closed position;

) disposing the at least one spider beam slip around the first tubular and moving the at
least one spider beam slip from the spider beam slip opened position to the spider
beam slip closed position;

(g2)  moving the at least one rig floor slip from the rig floor slip closed position to the rig
floor slip opened position, whereby the first tubular is maintained in place by the at
least one spider beam slip;

(h)  lowering the tensioner over the first tubular, through the rig floor, and into the
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moonpool, whereby the first tubular passes through the tensioner;

) connecting the tensioner to the rig floor;

()] releasably securing the base of the tensioner to the first tubular;

(k)  moving the at least one spider beam slip from the spider beam slip closed position
to the spider beam slip opened position, whereby the first tubular is maintained in
place by the tensioner.

)] connecting a second tubular to the first tubular thereby forming a riser having a
plurality of tubulars;

(m)  moving the at least one rig floor slip from the rig floor closed position to the rig floor
opened position;

(n)  inserting the second tubular through the at least one rig floor slip, through the rig
floor, through the tensioner, and into the moonpool, thereby moving the tensioner
from the retracted position to the extended position;

(0)  moving the at least one rig floor slip from the rig floor slip opened position to the rig
floor slip closed position;

) releasing the base of the tensioner from the riser, whereby the riser is maintained in
place by the at least one rig floor slip;

(@ moving the tensioner from the extended position to the retracted position; and

® releasably securing the base of the tensioner to the riser.

43.  The method of claim 42, further comprising the step of:

(s)  repeating steps (1) through (r) with at least one additional tubular until the riser has
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a predetermined length.

44, The method of claim 42, wherein the second tubular is connected to the first tubular to form

the riser having a plurality of tubulars prior to step (h).

45, The method of claim 42, wherein at least two additional tubulars are connected to the riser
prior to step (h) by:

moving the at least one rig floor slip from the rig floor closed position to the rig floor opened
position;

connecting the at least one additional tubular to the riser;

inserting the at least one additional tubular through the at least one rig floor slip, through the
rig floor, and into the moonpool;

moving the at least one rig floor slip from the rig floor slip opened position to the rig floor
slip closed position, whereby the riser is maintained in place by the at least one rig floor slip;

repeating the above steps with at least one additional tubular until the production riser has

a predetermined length.

46.  The method of claim 42, further comprising the step of:

removing the at least one spider beam after step (k).

47.  The method of claim 42 further comprising the steps of:

connecting a final tubular to the production riser; and
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