08 OCTOBER 2003 CO LI NEAR TENSI ONER AND METHODS FOR ASSEMBLI NG PRODUCTI ON
AND DRI LLI NG RI SERS USI NG SAME . This application is a 08 OCTOBER 2003
continuation-in-part of U S. Patent Application Serial No. 09/881, 139

filed 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 reCetEINEAROTENSPONER AND MEFHFODSCFOR ASSEAPEL Al 0ns and i's
specifically direct pRODUSTION AU HRITING RISERSIFIRECERpIU T ! Sers

assenbl ed using the tensioners.” Z  Descriptron O Refated Art A marine
riser systemis enployed to provide a conduit froma floating vessel at the
water 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 meibiyApphcation/is kicaklin@att NS e of O.St Pienk Aﬁﬁrca&nrseﬂﬂr\%l be¥d1abNg
the potential for conpression and in turn buckling or failure.

Hi st ori cafiled JjurfeQ@YRIDY 2B @titled sesslénempo ﬁﬁ ,e%/l Qg&@ﬁgg&&%ﬁémfe’fs bot h

singl e and dual cylinder assenblies Wit e sheave at one end
of the cyplPdBha@2enaPRYABhL Sefs: &HA the rod end of the
cylinder. The assen% ﬁlﬁ heﬁ E?rgul?n ed i’aérégaﬁlg%}g?%%%o%d; the vessel to

al | ow conveni ent routing of WI re rope which is connected to a point at the
fixed end and strung over p %ﬁ?ﬁ ro/ pneumati c system
consi sting of high pressure alr-ove ?ﬁéﬁwgﬁd applied to the
cylinder forces the rod and in turn the rod end sheave to stroke out

t her eby tlen5| «i:ki Qz vgiée rope and in turn the riser. The nunber of
t ensi oner~"uni %I WPr8%%hased on the tension necessary to maintain

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 apd 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 eed and strung over
the movable sheaves. A hydro/pneumatic eystem consisting of high pressure air ox-rer hydraulic fluid
applied to the cylinder forces the rod and in turn 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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1 08 OCTOBER 2003 support of the riser and a percentage of overpull which
is dictated by net-ocean conditions i.e., current and i

parameters including variable nmud wei ght, etc. Normal og)géﬁfcgﬁgghgqpése
conventional type tensioning systens have required high maintenance due to
t he constant notion produci ng wear and degradati on of the wire rope
qembers. - RepbmolinGU herant 1 yeedtbpkbf WefR WhRRS diadd s it h&al OGN
slipping and cutting raises safety concerns for pers Anel . an as st

proven cost efifexcind\wperational pathinétk e ivh@Bleg RAGH: HiOr instal lation and,
the structure necessary to support the units i1 ncluding weight and -1 oads

i mposed, parti cul Myl bparadl@EPr Ve B8nvaRBhdl g&;@gﬁ@?%{ﬁ%{&s%é gﬁr@%gf high

necessary requires additional tensioners p pro

syst em conf i guinahieasuchothe daith RSMMESHEh: §E5] upgradi ng existing
vessel designs. Recent deepwat er dn\gel op%g'%?&%ggﬁ%%?t?%ﬁ?@e IRSPLPEEd a

need for newRgeamtpalidative dbikldgis&t@ons\E/E RS lLen, facilifties
requiring a plethora of new technol ogi es gﬁ%ﬁg@?’g%&%&%ﬁ‘l@?g#@wconcems

ef fectivel y fonpaenpel waithed nodptevedlchRBFRATS h ARY:bd QAR S1ce ANESE REW

technol ogi es include riser tensioner devel opl!r)%nt w&:es a(aC'c;rl lrn(%c%au%rb‘inldﬁﬁc

cyl i nders ar grudtutel deze8dry tEWMph&HNthe SHB BB d; y ralift enploy
i ndi vidual cylinders arranged to conneé@%%ﬁg&%{éﬁgﬁg’ pl?ﬁ%gl?ri’f‘& ‘Bt the
vessel sub- swatCipplietiaRARRCHE MhsioR deblSsaly SETireS bLidi hese. direct acting:
cylinders are equipped with ball joint %@s%ﬁ%ﬁ‘:?té”gdltlﬂ’(ralalb%?shonfrﬁé’osreédh%ﬁ‘gt and
cyl i nder endprolensRFPLRMARIJB iohd BEbotB R of f.set .. Al t hough
this arrangenent is an inpr oé\;&émnlloent over gﬁgﬁs\%ﬁgs}fg@ggﬁ% l\’/ﬁgfagmgg’ﬁg"?yv§fs§1rrs,

t here are baodeligaper ati onal and configuration problens associated wth the
application and vessel interface. For exanple, one problemis the

occurrence of rolte@RdiedRatr defre?&ﬂn&éhﬁ:o%?m}refé}f lltlabgcﬁ%%g Igl,%egﬁfo} MLeLTTel-To e (ti)l}/dnllll?neg qual

and non-1linear |oading caused by vesse
vessels and production facilities requiring a plethora of new technologies and systems to operate

 effectively in deep water and alien/harsh environments. These new technologies include riser
tensioner development where direct acting cylinders are utilized.

Current systems as manufactured by Hydralift employ individual cylinders arranged to
connect one end to the underside of the vessel sub-structure and one end to the riser string. These
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 centetline to allow access to the well.



Additionally, these systens cannot slide off of the wellbore centerline to

all ow access to the well. 2 08 OCTOBER 2003 For exanpl e, (o) he
oil drilling vessel is not able to access equi pnent on tqgeaggﬁﬁhf#b&

wi t hout having to renove and breakdown the riser string. The tensioner

syst em of theF pr eselnt invention is an inprovenent over existing

convent i onal Fearxrmpler betrewon ihrgil danisg MRiNE nSYSE B .ond, Lhg . no
operational application to provide a meansn to appﬁcisl%géﬁ?g% %&Féﬁgelré?ﬂo’to
the riser, thethoysaeny prenddesd BreakdbRiehe R §Ajancenents and options

i ncludi ng vessel configuration and its operational criteria. The tensioner
system has a di r e€he temsidn@residni ofehel pFIGE inv@flonV: | i cation and operating
parameters by extending the depth of the W%I}tlgarﬁﬁ[lﬂﬁm%gwy“teﬁ’é&kgfg‘fvé %y be
used and operaad dicoattingtmpiaking dybtyms. [B3yRa e hGH he systemis adaptable to
exi sting medium cl ass vessel s consi der ed ?or m&%%tﬁog%gp%@atpg&)@&vhcgag-ﬁ@s
structure, spaply vogplastanwethg biseratesysRARRNL VouhBe MrL 6, Ope routing and
mai nt enance, while at the same tine i nﬁérggsoi ng a)tllhlﬁen%‘F’lruorfrﬁlghrancétg‘erbtf)%'IL"Jiai’(Pf“%‘ﬁs

whi ch can be ipbdingvessd cortfiguatigi e Rs ¥ReSi6ta &R, PPEd With the tensioner
system Additionally, the present invention extends operational
capabilities to diepmsionsmtydten HabaBirecEHAWEHE & oners.by permitting .
i ncreased tension while reducing the si \zf)e ar?glqlﬁﬁdgl ge‘{g%eolfapﬁhcgtm%@gg%‘?mmg
structure, redeuitargby dxendinihddesdh odEKaSNAGRicH BIW 4. QL the tensioner
system reducing the top-side wei ght,aandgv?ﬁ{i:?lg gl{eﬁlgmﬁy%(%u%ﬁgla" PREFAIPIRG

vessel ' s st abiphbility. ypattioulat, iHRGydtdns is GBS tPlxi Lk bR EQuer . the
t ensi oner of the present invention is co-el(lpri%sg{1 yé&é%nn%}e rvfséfach‘fL‘ﬂedfm

tensioning upgidathereducinbhies setievire, spidd QoS Rih ' r.elimnates offset
and the resulting unequal | oadi ngpt ha(t)lplcauseg&ggépiilpg&?%w“é’ﬁea"’%eerﬁ‘l‘tm\gé'i‘ ure

in some previngosnanges whibeat théBnd @ASHARRENE B nldRr Hopaiilhs WEVELLQN. LS al so
radially arranged and may be affi xed tootha orore Qhwgcgcmbepe&"mgj]
by a given vessel equipped with the tensioner system.

Additionally, the present invention extends operational capabilities to deeper waters than

conventional tensioners by permitting increased tension while reducing the size and height of the
vessel structure, reducing the amount of deck space required for the tensioner system, reducing the
- top-side weight, and increasing the oil drilling vessel’s stability by lowering its center of gravity.
Moreover, the tensioner of the present invention is co-linearly symmetrical with tensioning
cylinders. Therefore, the present tensioner eliminates offset and the resulting unequal loading that
causes rapid rod and seal failure in some previous systems.

The tensioner of the present invenﬁon is also radially arranged and may be affixed to the

vessel at a single point. Therefore, the tensioner may be conveniently installed or removed as a

single unit through a rotary table opening, or disconnected and moved horizontally while still under



vessel at a single point. Therefore, the tensioner may be conveniently
installed or renoved as a single unit through a rotary @BE«%%l% or
di sconnected and noved horizontally while still under 3 33 the
vessel . The tensioner of the present invention further offers operational

advant ages over conventional nethodol ogi es by providing options in riser
managenent aflf etk ent wel | construction techni ques. Applications of the

basic modul e design are not limted to drilling risers and floating
drilling vessels. Thehtensignst efinthaipteber iNe@indRShG Ostler @Bk OREN AdvQRALs over
effective solutions in well servicing/workover, Intervention and

production r F%PmbzpqéMCdzaddlagiwbypTd%cﬁ@g@B&Hsirﬁﬁérhﬁﬂa%}g&&ﬁ&&&qﬁc{_&k&ﬂcg)llls ating

production facilities including, tension |leg platform - G5 ng

product i on f Eebriquey AgphcdtioRs.of tamekiheRUCdebigNarSRA limKal b aRhs; G YSLem when
instal | ed provides an effective solution to tensioning reqguirenents and

operating paffdiies erssels nBieugiiten fitir puiing Bafal %p@%tioﬁ%illi JHARE DG d08 g ed
for personnel to slip and cut tensioner wires with the riser suspe“n‘d in

the vessel nisofiiegsiorkovan itarteagsreind GRBEOH nRp s 2PAL BlilR SYREEN
provi des operating parameters to a central processor system which ptovides

super vi sory ‘esting poducitrefapitites éntudingVemidnQy flsfofth gﬁLgi)rfgg&n gr(;[ BetBn rf'ratg@ihod of
assenbling a string of production riser, or production riser, PO 1

stem t est i ngFvi-) aad produdtion sper vasiuid: e fsteivieh nbidiinsSides LefLLed to herein:
as the drilling riser, is still suspended freom t hepvesd’gse{n,e%g{r?&e%’rlué‘f"éf'oabl'y,

still connederstpning regnizemntslahd aytrating PRLRHRY Beludiflf LBy, 80g L hus
noney, required to prepare for the drill stcelﬁ]%kgg?@g@tsgtg%ggg%%ﬂnﬁ ¢

reduced. \Witeed fohrerdoanckgrsiipand corftensihd Qﬂeﬁ&iﬁﬁﬁéﬁ%&féﬁieﬁ uﬂfxé)\%y %{{{x Oodol Ser

w |l be discussed in greater detail, it is to be understoo That P

met hods of  tAnentegralsentiol anddamddqaisitibniguetiifroviad S5k Parferdll bl bl L 881
system which provides supervisory control.

The present invention is also directed to a method of assembling a string of production riser,
or production riser, for drill stem testing while the larger string of drilling riser, referred to herein
as the drilling riser, is still suspended from the vessel, and preferably, still connected to the wellhead.
Therefore, the amount of time, and thus money, required to prepare for the drill stem test is
substantially reduced. While the background of method of assembling a production riser will be

discussed in greater detail, it is to Se understood that the methods of the present invention include
assembling a drilling riser.
Generally, a well is first drilled from a drilling vessel or drilling platform having one or more

derricks for supporting the drilling riser and other drilling equipment. After drilling is completed,

the well is “closed off” using valves or other equipment. The drilling riser is then disassembled.



Generally, a well is first drilled froma drilling vessel or drilling

pl at f orm having one or nore derricks for supporting the dgrill]1 riser and
other drilling equipnment. After drilling is conpleted, Q%éq;déﬁgﬁsé osed
of f* using valves or other equipnent. The drilling riser is then

di sassenbl ed. .4 08 OCTOBER 2003 The production riser is then assenbl ed,
usual ly utili Ef“ﬁ@m‘[“’r‘fé"%‘ﬁﬁ@s@ew&hmlblﬁnwkuﬂq/uhinm@ﬂw sahldidSribiSand € LAl ¥ Lrue
in vessels having only one full size derrick that can support 't he wel g‘ﬁt of
the riser. BEPRIRllydrug i vepseln avingsmly cmn cult she daﬁ@:dmgttchpgﬁgﬂoin rweqzn%%pﬁtitﬁctd of
tubulars, e.g., casing, attached end to end and extended fronithe wel I head
to the drilli Rghde dHoeet muithd moduciidnyiseitoogsist oMBSHEL, ¢. 0! calth@bd 2 Mend to end
Alternatively, in drilling vessels having two derricks, theé second 4derfick
may be util i z&H eknded Somithy veellhéad tptho diilithg @pridusiBh facifibyl €8 Je QIOQF)QQ tion
riser is assenbled, it is attached to the wellhead and a drill stemtest

i s performed. The /dieimptivelyt ignrillies tesicts having@wal dédick Othe RhodRESSE Ll Alkeqlifl oW of
hydr ocar bon, e-éq%'i’h,lqﬂ?il Ctour gas, fromthe well and into shipboard tanks to
facilitate deteampathepgodubteon risey difee e bRBUCSS BeY RhdseSISH ; ity to
flow, e.g., the pressure differential between theseﬁ%?ifﬁggn %d2%8€§§%§ady

capturing t heanflagiiillgienheetrio parfoboet. 'Rfe&ﬁiﬂ%ienf@_&h?ﬂ%ﬁﬁﬂhoﬂ%pL%g%ﬁc%tegrr}fo\)vgéf this

process requiltryg eiéﬂger two derricks on the drilling or pro sel
or platform MWHopasepni ¢-&, Gliygesafidm attel WellafiBiHAG Shiphdrl tEs 1o Mkt D&Y 1O
detach and disassenble the drilling riser fropm t he m??ﬁegﬁgﬁﬁnﬁéﬁ

assenbl e and tadreeasionrdservpr pdasend mopensify3efiow,@.gf, B ekl RBRAMS b DY, 2 4si ngl €
derrick. The nmethods of the present invention ’ovgr cor?e t'hlngaﬂﬁér}g%elnmﬁ egcause

a derrick is 2pdthe tanlspaptnrng thedloméipdiytioeubdae ri ser. Instead, a crane,
j ackkni fe hoisting rig, or other lifting device smaller than a full size

derrick may be uskresentiadiods o appliyationd e tieDQESreQlire bR o QSRR 0'*1 ﬂx‘é%ﬁ[ﬂnon
provi de the advantages of providing a neans to run the riser from e
unused rig f PoRPdustinnaesiclar datfotth,iongquire substantially amounts of time, and thus money, to detach

and disassemble the drilling riser from the wellhead, and then assemble and attach the production
riser to the wellhead using a single derrick.

The methods of the present invention overcome this problem because a derrick is not
required to assemble the riser. Instead, a crane, jack knife hoisting rig, or other lifting device smaller
than a full size derrick may be used. Additionally, the methods of the present invention provide the
advantages of: providing a means to run the riser from the unused rig floor aboard a drilling or
production facility, without the use of a standard capacity derrick; includes a system that is modular
in construction, transportation, and assembly; providing interchangeability with other drilling or
production facilities; permitting assembly of the production riser while the drilling riser is still in use

and vice versa; reducing the amount of time that the wellhead is “idle,” i.e., that either a drilling riser



production facility, wi thout the use of a standard capacity derri ck;

i ncludes a systemthat is nodular in construction, tran i

assenbly; providing interchangeability with other drill f“%gbﬁdggm on
facilities; permtting assenbly of the production riser while the drilling
riser is still in use and vice versa; reducing the anount of tine that the
wel | head is bimbdactioniriser.is intudg red@EihdMBE arfouf be ekdNQ, 1i Ser 5 08 OBER 2003 or
production riser is in use; reducing the angl%!r]f?eg%' meeng?\a S B AT b fasibipg i s
needed by t hia thakgiglthe yg floon raa@Kiongse! 136vidik ready. for use; providing
sufficient tension to the |ong striﬁggléfg% ec(?e(ral{tgnesfon?ynthc@%ﬁﬂ%%ﬁhedv‘é‘rm
extended per deopisatarbrdr aendpd RRYibdbioNen @ p/36RN intain the.riser in,
constant tension, with, if necessar’lfl, oV ?%gﬁnff)m %nghftlﬁgquoggﬁmqegsann
service; prowvitldifingcesdagy, 6apadl WhileY¥he Re36 HQU late..an qul ar. of f set between
the riser and the vessel induced by Sessem%g’tpfogﬁdfng%%aqu‘é’@itaﬁﬁﬁmﬂﬁ@‘e
capabi | ity tagaecetmshaien and der bl BUGed0d i n Lhe riser string in the
event the drilling or production vessel rg%%gde{%y‘gcs’c?ﬁﬁ‘a"‘f’hén‘s\/@ﬁol"ﬂé‘édh"due to
weat her - and @philitp rdaccominsdateRikial Redue hdd€ed BiAOLS of assembling a riser

usi ng the tensioner of the pr esent(5uier§ven%dlwljglndl]eprésrcr %Emglf' ¢ QEUIRpgilipg o he
product i on rar@RetioniveReubtatbenbund te QefliS§ or disassenble the drilling
riser fromthe well head, and vice ever sg&r{%ﬁ’édrﬂ'eef%nrd&“?ﬁ O 1 1 ng tubul ars

and riser can subs@eyBBinkbHoddefasshhBg rom+the wel | head and the :
vessel moved to position the parse- assEe%F‘g’gﬂﬁé}%tﬁlﬁséof‘?r%&%r?é‘?t‘“VF’i‘ftOBP?fB"tpl ace

and secur ed themsdehbly\wethk pRashioRRr VinkS: 14 Jhereby resulting in time, and
thus, cost savings. SUWARY OF 1 NVENH] g@%désc?%lﬁgﬁgﬁhf‘?@seﬁ%{?é?ﬁ%%%ve

been obt ai ndidmtths wellhbad, B VRSB THRRSE . rising. at |east one
mandrel ; at |east one upper flexjoint si\?\tn{%\eli{gﬂl&gg%‘él?fﬁ SFF @B MhsTAveEbiben wi t h

the at | eastliscaanetemomititiwellRdad ARt e FroVBI fcdiith L SQUIIYRI cati on with the
i vel

re-assembled production riser

at | east one upper flexjoint swv
into to place and secured to the wellhead, and vice versa, thereby resulting in time, and thus, cost

savings.

SUMMARY OF INVENTION
The foregoing advantages have been obtained through the present tensioner comprising: 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 fliid 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



assenbly, the at |east one manifold having a first radial fluid band and a
second radial fluid band; at |east one tensioning cyli i lind
end, a rod end, and at |east one transfer tubing, the Bﬂfﬁ&ﬁgﬁégg in
communi cation with the first radial fluid band, the transfer tubing being
in comunication with the second radial fluid band and the rod end being

in communi catk@honmﬂtkjoiatbe&t(gSmﬁqm&&ﬂQlﬁﬁéaﬁ&f ’mclﬂceatqe{aﬁ?éjéegd nt. bearing; and

a base in conmunication with the at | east one exjoln e’f‘#‘?ﬁ‘fbea%{‘&-urt her
feature of the teAditrefeatiu® of hatentihe: FRR i inchude a third radial
fluid band, the third radial fluid band b%?ﬁg‘“fsﬁ‘y%%m HeF & Qe Bt yidibasis her
the blind endheothird heiabfluill @&l be@Ban cdhARSE L.Ag. .Another feature of the
tensioner is that the first ang@t?ﬂcrd raéﬁé’fw‘lt‘jﬁ‘?’gf%ﬁ@f%w@%awst one

comuni cat i onrawifériubinge Aasthdr @agke G i i nd the second radial
fluid band may be in communi cation Wi hﬂ‘? sgﬁ%fhlgﬁﬁp%‘ﬂg’"gfadfaﬁg““g?a“fi%a@tbeone
t ensi oni ng cyd ¢anch@micaksm veithcthd it ®aglont 821k ' he tensioner is that the

tensi oner may include six tensi onioﬁg cyﬁﬁbg%?, tthmécrog?ﬁd‘ﬁ{]ﬁq‘%@ﬁ? mgpke in

t ensi oni ng cybrmatecatiomyitb@e bihdcRNBRIR £ fibd g finst control source and
at | east one tensioning cylinder nmay bet?fr;l%t%’r?ﬁ‘ﬁﬁfyélﬁﬁr‘oﬁnedat“ﬂ"aéfeé‘@@d’rﬁd

controf - gour . tunk anouaanleaat st ool B cpl Y Sl Sulll 108 e
sare, enet om0l oG L TSLPIEL, LS AEL LT

|31t e ina-aby wdonkiniistale, 805 Qe 0,y Sl Shong N
shlch, cap! Uemmes ke ook SaAN B CHIOHET A0 QIS LOL NS )

and then di ridesame tdnsiofifiecylihdbr, SA RidhbUtLur jtional feature of the
tensioner is that the blind end may be ec%%%?’é’ﬂ“tl%ﬂ?ﬁg% A7 BRyinpden

| east one subngefionublarother Bt Bthe At iR le LEASLONEN 1S Lhat each of
the at |east one tensioning cylinder may inclyds ga?ﬁonutmaybed‘s*’osedm’the
‘ mandrel or along the tensioning cylinders, e.g., below the blind end of the tensioning cylinders which

captux;es each of the tensioning cylinders and allows for the transference of axial tension load from
the cylinder casing to the mandrel and then directly to the rig structure. An additional feature of the
tensioner is that the blind end may be connected to the manifold by at least one sub seal. Still
another feature of the tensioner is that each of the at least one tensioning cylinder may include at
least one cylinder head. Yet another feature of the tensioner is that the first, second, and third radial
fluid bands may each be in communication with atransducer. A further feature of the tensioner is
that the tensioner may include at least two tensioning cylinders. Another feature of the tensioner is
that the tensioner may include two radial fluid bands in communication with at least one transfer

tubing and one radial fluid band in communication with the blind end of each of the at least one



| east one cylinder head. Yet another feature of the tensioner is that the
first, second, and third radial fluid bands may each beJ i i on
with a transducer. A further feature of the tensioner I?é@ﬁ%@éﬁ%&
tensi oner may include at | east two tensioning cylinders. Another feature of
the tensioner is that the tensioner may include two radial fluid bands in
communi cat i ontemidnimgaylinden An Q0Mokd] RIS me 1B NG, and ope radial fluid band
in communication with the blind end of eag%e olneglﬁg‘a%ﬁm -BgrifoldyRzy by igBided

OCTOBER 2003 betwesh dieitiigd end ¢fMBefensid¥, itional fe re of the tensioner is
that a sub-nanifold may be included g%ggﬁw%’eaﬁ’gt e“’%‘l‘af%’ﬁd‘h%fﬁhmsmwn&remotely

t ensi oni ng cydpemae valads ¢b BeldRpsad, fiR! .eb ermtting renotel oper at ed
val ves to be disposed in thg commﬁ?’cug{u?%ﬁonc‘%ﬂﬁﬂéP@Wﬁéf}iﬁé’éﬁowm}’%@ﬁsmi ng
cyl i nders andhe mhefordmikig it pdtaikie 9ish sible to isolate any single or
conbi nati on of tensioning cl))ll i nder s l%tgr%;scl)n F A CPIARAteR OhteaT e €Y linders Rirs er

Di sconnect Mupeag@membin@iake iR KiRPYR) dures. Still another feature of
the tensioner is that a sw vel feat J?xg{eﬁaqgmf‘%e’qeﬁt P55t hIEYSIarecadureswiStili n or

in the ar ea aodthdr farredTitietddiond: i URRE! l.oint sw vel assenmbly, thereby
providing a neans to remotely turn -t é’ng‘)F(\Jt“ﬁ’@a’ibéﬁ%‘ioﬁ’ﬂ’@FdF’S‘efm@lnthe

torsional stmessfbe hahifbld@r ippsSlexSinf itk fhat, result from the vessel changing
headi ng. A further featureﬂgf te)r?g t'ensi Losﬁcen}bbi’ ¢ %’?’dim‘i‘ch’égat"éfﬁgﬁtwaiptemn

further conptliessireensidans reRB6: toli Q)M xj.0i.nt. swi.vel assenbly in ,
comuni cation with the at |east lonegt{egegﬁsglf‘%ﬁf’??ﬁs“é’iﬂt?%ﬁ%’r“f‘&ﬁ’dhet"h%elC'ltﬂasieg The

f or egoi ng adt@adingg. FurhRYRatile S0P i,eyed through the present tensioner
conprising: at [east one mandr el?egﬂ%r\%?géhag&ffef’sﬂ?“e Aiefreher gomepriser leastoae ond

mandr el end; loskr fleRfpfik sviRa aBREY ; EJgﬁﬁSLi It .swvel assermbly having a first
upper flexjoint swvel assenbl glmé:n angd“a“%“Z‘t%ﬁﬁl‘ﬁﬁﬁﬁ%%mmammmmw

assenbl y endbasat | east one mani fold having a first mani fold surface and a
second nmanifold surface; at |east one tensioning cylinder having a blind

end, a rod e nd, ahﬁoa&om@%ﬁﬂ“@@ﬁ)ﬂe also been achieved through the present tensioner comprising;:

at least one mandrel having a first mandrel end and a second mandrel end; at least one upper
flexjoint swivel assembly having a first upper flexjoint swivel assembly 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 beaﬁng in communication with the rod end; and a base, wherein the second mandrel en&
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



fl exjoint bearing in communication with the rod end; and a base, wherein
the second nmandrel end is connected to the first upper O L ALl
assenbly end, the second upper flexjoint sw vel assen‘ol‘{;i %ﬂgém@gt ed
to the first manifold surface, the second nmanifold surface is connected to
the blind end, and the rod end and the at |east one flexjoint bearing are
connect ed to fdupidvasieel adsehbly leh€RhECRILNSq Qs at. tensioner
may further include at |east one |ower fnei%%lg’ﬁ: teg&nl@eg%t %“éeéhﬁﬂ‘}}mﬁ&"\wehg a
first |ower fdsexblyiend and\tietedon@s®&HLYinEM second | ower 8 08 OCTOBER
2003 flexjoint swivel assenbly end, wher eleﬁQ %lyfﬁ S eqhpected ot b duthero ¢ he

first |ower ffeamep oﬁﬂﬁteﬁsvun\»!ﬁkthaﬁﬁéﬁ'i@é ¥ secon r flexjoint
swivel assembly end is connected to tthréeetglgm%gihf’g?f’ﬁ%?m“‘fleé’ér%?@“"d%'anifﬁe

tensioner is tatiay the Bideadt onk @@Ster RBRg b& ' in include at |east
one transfer tubing, the at |east onﬁe}fﬂt}?%lﬁm g‘ﬁ*&f%&ﬂ&‘“ﬁ‘? ther feature
communi cat i owf i tehsibrieeis MANILE Bkt folAR he tensioner is that
the manifold may include two radi al %ll Ui d t\ﬁarwal%md% PERRCHINn With et he

at |east one atleaansk @nnsfdiRibiig add\she 20 AAGLAL if L ui d_band [uni cat i on
with the blind end of the at Iegst one t%ﬁéx}cc()”ﬁ’imn ”’H‘gg‘reg"}ﬂrfnﬁﬂﬁh%"}‘onal

feature of t kestbenaisBiag cyimddNAL adiitnd ﬁ&ﬁx‘egﬂgﬁeﬂsxé)xcg ﬁ%ﬁﬁﬁ‘g?gﬂg x_tensioning

cylinders, wherein at |east one of the tensionin ngT gy include

conmuni cat i osix vntibningcyfihdess, wh@@h hal i st..one tensionin
cylinder is in communicati on Wi th aas@gg%ﬁﬁ %‘5’5\’?’?‘%?3’1‘@65}?’(?&0’“@?‘9}“% her

feature of tifirstodsil Q6ede ahGatldd@bad e ontrol source and the second
control source may be in com’runlllcatllooné%{htn er{shrbcogjﬁ‘r‘?ﬁlcﬂ’Qﬂgftgﬁfeﬁ@‘d(??‘ﬁohder.

A further festssseSslf abihr k@85 SRS nsioner mmy i ncl ude a
hang- of f donut. Another feature of I%le“%gﬁéql%ﬁr%gtrw“ f%ﬁfmﬁ%se&ct“dlc%@ one

mani f ol d maysoiuee kgl ®e & corraSticativydwi bands, i onal_ feature
of the tensioner i set h;t at l‘I:aelast ﬂgg{gasgo!flé {eH;“gm'fg ides. ’t"v@%feégﬁa%ffe?l

bands may beteisionedntatitictetsiond? mb) tnBiuddiGiandd) n ast .one of the
at least two radial fluid bang*g&rra; ea?érjl ftac])%?um c@rge e\/‘3if tepfjgner is that

the at least one manifold may include at least two radial fluid bands. An additional feature of the

tensioner is that at least one of the at least two radial fluid bands may be in communication with the
- blind end and »at least one of the at least two radial fluid bands may be in communication with the
rod end. |

The foregoing advantages have also been achieved through the present tensioner comprising:

at least one mandrel, at least one upper flexjoint swivel assembly, at least one manifold, at least one
tensioning cylinder, and-a base, the at least one tensioning cylinder includes a blind 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



rod end. The foregoi ng advant ages have al so been achi eved through the
present tensioner conprising: at |east one mandrel, at dsqe ?rT

flexjoint swivel assenbly, at |east one manifold, at |ea 8 ﬁ?@?@i’gu ng
cylinder, and - a base, the at | east one tensioning cylinder includes a
blind end in conmmunication with the at | east one manifold and a rod end in
conmmuni cat i otengiondn. t he base; wherein the at |east one nandrel, the at

| east one upper flexjoint swivel assenbly, the at | east one nmanifold, the

at | east one tenshbmherdeanyd dfe@@msioRnd 1hLNE senbl ed to forma
unitary, co-linear 9 08 OCTOBER 2003 tens?tgr%%rﬁcr% ﬁﬁ’%ﬁe”%r%?"s?ﬁ PHP¥IgTert he

t ensi oner i sfledjeint sivhvel dsemsiy0 AR hddiRYiallfaab: gast one | ower
flexjoint swivel assenbly. An additional {ehgt&ggr}%erolf&?ﬁ]é af@?fé‘i’”&ﬁ“é?d'?lg‘ai’ hat

the at | east boeensrdds db arfesst olRupsQMRECHED b b oone U
flexjoint swivel assenbly, the atpE eagt oﬁg egﬁstﬁ%r&l ﬁ?g 5P OnC WRRP Kioint

assenbl y bei sgve assembly &eing QortnB&edio thé?é’csiéasto&g I?olci %e at d%ag&n%t%gaﬁ tb?lgg eat

mani fol d being connected to the at | east one tensioni

| east one t emBn@ndRghayleistetR tenkBkiRgL, BRINRE LS the at | east one | ower
f1exjoint swivel assenbly, and the: at I eastteq%ﬁ%cq ncs)l\%flg?)il'@% IR CORRFIGHD |

assenbl y bei wghcarieusiodne dovied flekiBinD &%i%el 2alBEb] i dvant ages .have, al so
been achi eved t hrough the present et hod p%gglgsag%ﬁqom %éi"c?ﬁ?‘é?mtﬁmhg a
plurality ofassetnbiytemg Somednglth Hedgsel N steps of . (a) providing a tensioner

having a first tensioner end, a second tensioner end, a retracted position,

an extended posi Thoforegding dde;ﬁq&tgesoﬁﬁle%dﬁe@ﬂ achl"?enzed ﬁ,@ggghq e qu%glrme%?%rm nt
e hll

swi vel assenbly in conmunication with the at Teas east

f ol chssembl f. t |
accenbly, the at Teast one nanctorapag: Spekifiibe fAF ol B roidied Geerand o

assenbly, the at |east one manifold having adl
second radi dlvihg aifist thafder 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, 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 a drilling or production facility having a
1ig floor and a moonpool disposed below the rig floor, the rig floor including at leasf 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, throu‘gh 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
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at | east one tensioning cylinder having a blind end, a rod end, and at

| east one transfer tubing, the blind end being in co j i i t he
first radial fluid band, the transfer tubing being in%@%#ﬁb\ﬁth
t he second radial fluid band, and a base in communication with the rod end
of each of tlhegg | east one tensioning cylinder, (b) providing a drilling
or product i orlif, dedugh thyripBadrnigrodh teit@sibhed Ahd @3 thedoIRROPAN: < Ji: SRS el ow
the rig floor, the rig floor including at Ieaste O()Wril?gpdﬁpggo"?g%esa??aﬁp%%i ng
arig floor skilporshpneddteditonlanhd mdvig the 199 onSk osidion (c)
inserting the tensioner through the at Teast oné r%fgooﬁl%c?r%gs%nﬁéoﬂfﬂgugh
the rig fl ooopenetymbsitini © el ATOQMPOIRLed pbihlon CAHRRECHL ensioner to the
rig floor; (e) inserting a first tubuFar 0tn‘hr oug%&tﬁrgt%qh%lr%énsafm%nﬁemrpﬁa@ef | oor

10 08 OCTOBERy @6&3castlon@rig fldvi 61 tdMBectihgh &b ensi pner, and
into the noonpool ; (f) di spcr)s%tgg)t heeca:t%iaogt@&gﬁgs?’?ggﬁglg‘g?rtms? ﬁ%’b °HPB%ind

the first tububmhavipch sroviRes belad! (h] §88L: A0S 1L oor skip fromthe rig
floor slip opened position to the (Hg flgoor slfa;s%ngkgggo sé)‘%grf"f‘iﬂgrﬂg Breby
the first tublodedposition REtheWigfldveBpdnd JOSAGE (i) Y. ne ri.g floor

slip; (g) connecting a second t:dlfjbung)r1 to(lg heeﬁl{g?gggﬁoh(ﬁ@?%?r%ﬂ@g%ﬂt1?"8?rri ng

a riser havi ogrig flprishig tirdugh 0 ri; 1864 tBb8gh theldnsIRY A@info i n?t;[on]lﬁ%ggi mg"ge g

floor slip fromthe rig floor «closed positionto the rig d

posi tion; (i3tldasiesyrig M@r :iliﬂ@mﬁﬁﬁ&ﬁ'gjﬂciopbfﬂloﬁéne& SRHS0 tﬂeb% efrggr slliyf?1 ?(S)Eeﬂp%ﬂt%ﬁ;i 9
, |

floor slip, through the rig floor, through the tensio a
moonpool ; (] whemaby the gisdr Benairddindd8@Shce P e hi 16hsf dn® Lh.fromthe rig floor
slip opened position to the ri gﬁ?lcgo? siip cdrogé%&%gg’i@;%ﬁ?sa%e&‘%ﬁy‘et he

riser is muibaseofmiedersiongta6 Y ndbligr; ) cdnBaral fib 89T S]d BrulK
rel easably securing the base of the ta;e%si onegré)@gd{uhlgarft??’setse Oﬁ%ﬁ‘f"é{% 2"[()1)

connecting andvigrtte itudisd @k rigobNQipSRmPRE ril YIBHY @dsed éJsRi)o i Viﬂrglgﬂogrhe at, | east
one rig floor slip fromthe rig floor closed position to e°rig ?plelbgr

opened  pOSipokitior; (o insertiMSRe thirdGibhikahbRIn 6E 4 oY l)x?errigtd%xosll'igf}h}oﬂgh 4 st one
rig floor slip, through the rig floor, through the tensioner, armd 11nto the
nmoonpool , t hieweghythamensiongr, biintoeié i BPboll eyt H@vir{ge&lé %ﬁ;]&’gr from the retracted

position to the extended position; (0) moving thé at least one rig floor slip from the rig floor slip

opened position to the rig floor slip closed position; (p) 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; (q) moving the

tensioner from the extended position to the retracted position; (r) releasably securing the base of the

tensioner to the second tubular; (s) connecting a fourth tubular to the third tubular; (t) moving the

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

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
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position to the extended position; (o) noving the at |east one rig floor
slip fromthe rig floor slip opened position to the ri sed
position; (p) releasing the base of the tensioner from %éch?%th%@
whereby the riser is maintained in place by the at |east one rig floor
slip; (g) nmoving the tensioner fromthe extended position to the retracted
posi tion; (rothedgmaliipytleaniositiog (b)elela ehePhse LG j the second
tubul ar; (s) connecting a fourth tubul a%gtg tﬁe t%teﬁgﬂaj pﬁ estego(nfj)m%f‘\%h ng
the at | easwhaely thd risefik O@intasiled b 408 1HOG: bdsChok i t| on to the
rig floor opened position; (u) msefg%l ng thentf’ (ﬁgﬂtlp’ ?ﬂ m? Féeﬂaﬂ‘efhe at
| east one ri fyorh |tl®03xteﬁdlddﬂ),osﬁlm PUBretteed Hobitidd: nsi

and into the noonpool, thereby noving tﬂr?e lt e%g{ ‘tems?&gmi‘wl@ %’g%ﬁ{)‘gﬁ

position to teim)neﬁummdﬁﬁummltl on; (v) noving the at |east one rig floor
slip fromthe rig floor slip opened position 11 08 OCTOBER 2003 to the rig

floor slip closea fRadr fdatify of (W) mdtiRd eGSR @bl earg&%gw()fz};%ura teﬂs%@argsﬁrﬁgfar om

t he second tubular, whereby the riser is i ntai ne
| east one rlgepfsl(s)mlﬁrmsghl(mméy(ﬂ.e {Epééteagmﬁﬂﬁl the exten
position to the retracted position; and (y Q)%L eagoét1 I“;'/busq%élf’ﬁltﬁe "¥h astf’ase of

t he tensi onegedetemmihdiderghh. l’ﬁloﬁiépféhtﬁi"e of fhe fxﬂé?lhgfoﬁ a.is&x?blﬂé ?chftr hzgvt'rteg a&iur{l]g)j 0

assenbling a riser having a plurality of ars 1s

through (y) taayardietheapenéRsl ddytitidt inb18&he Qe;ﬁgoiaqgrlngétonatnatl ang\ki?{gat}# ggelr | the

riser has a predeterm ned |ength. Another feature

assenbl i Ng and is&find By fifd nduld) #foabt &Y aQlast &?Bﬁhﬁ&r%h% %ﬁ% d may

further include the steps of: connecting a ; and

inserting t héhsfohd’i,aihd intoakd rddonpddl. OA&QJadituU&l ﬁLtuxleg T&H%%ﬁ%rla%ﬁm!)lglg 8 psser ilﬁ{ing

through the rig floor and the tensioner

addi ti onal fa@ﬂiﬁ%fﬁfbu&ﬂ@&tﬁ&&n@&ﬁsx&ﬁfm@ﬁﬁﬂmé (?Q’P]r ﬁc?edg 3&86 6‘6‘& #r ality

oftubulars is that the tensioner nove ion to
the retract @dSIth&a@Iabﬁ\@ﬂng abbéasa&{embﬁitol s'agrc@'xtn c&rﬁxﬁéﬁca@&%&x%tténgoner A1GSothd?
communi cation with the tensioner. Still anot

feature of the method for assembling a riser havmg a plurality of tubulars is that the tensioner and
each of the plurality of tubulars may be 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. A further
feature of the method for assembling a riser having a plurality of tubulars is that the tensioner and
each of the plurality of tubulars may be 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. Another feature of the method for assembling a riser having a plurality of tubulars is that the
tensioner may be connected to the rig floor by removing the at least one rig floor slip and resting the
tensioner on me rig floor. An additional feature of the method for assembling a riser having a

plurality of tubulars is that the tensioner may be connected to the rig floor by placing the tensioner
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feature of the nethod for assenbling a riser having a plurality of tubulars

is that the tensioner and each of the plurality of t”b”dffpﬁﬁ%EB%DO?»

inserted through the rig floor and into the noonpool by

positioning the tensioner and each of the plurality of tubulars with a
crane. A further feature of the nethod for assenbling a riser having a
plurality of it ohuhatiGtbswithatodiis btEnsi nd, .each of the plurality of
tubul ars may be inserted thr ouglhgt he ?i fggﬂ%%do%lrtg%ﬂ% PHt 8“’9 AR TTHEABEAL tisy

lifting and pesiotif@mniegblidae it MY ch of the plurality of
tubulars with a jack kni fdg hoi st i g "Frug’gg°’2‘r‘16’aﬁsé?“‘?té‘&€%?%‘ea&ld°{ @mepthed f or

assembl i ng a idserSe@dfand i Veafl OneubeadpBlidntyis 8k dupulars is that the tensioner
may be connected to the rig flogrglig‘yéllfsgls Wi nogr’ﬂfeﬁﬁeaéfonfé“ééff}’eﬁﬁé“‘??oﬁnqqeéor

slip and restd hefifshigbuld &H&&&wom%%énfb?mékegoﬁéﬁ%@[aﬁoﬁ{g ﬁsggllnﬁl%gg%%gé satur ﬁa;)f

the method for assenbling a riser havin

t he tensi onebftheeth®l 6:38RA6EEY 1o rig flqor by.placing the tensioner 12
08 CCTOBER 2003 1 ommun onge o 5’\#{?‘%aé’l‘g%li‘%‘%ﬁa'a%&é‘?‘*f‘ﬁaﬁtgﬁa%ﬁﬁfs*e'éer&ﬁar@ he

rig f100r. Shiaybe @MOVARReT AL of thod for assenbling a riser
having a plurality of tubulars i tohg{%%ét{cn?%'éessll SHHEPESr e Forpeckeshioiy fipse

i nserted andwbiilal east one subsea appliance is disposed on the at |east one
spi der beam and connected to the first tubular prior to the connection of

t he second t ubul &mhe topepbi€advid i r. A further feature of the nethod
for assenbling a ri ser hgsivng@gs SP%?%’%F? ?m%'F&j[h? thepreserd metfod fog asgempling east

one spi der beqaswt iRg BBluf8HBFE6LIA t.he. connection of the at |east one
subsea appliance i sgcgnr?e‘g?ed tog {’Oﬁ{ H%IP%?ge‘{sﬁggj’}gf".’g%%m’f‘s&“érd’éY‘H@aﬁrs‘

advant ages hawstondd &, 8ecasdeRYR r e present hod.for assenbling
ariser having a plurality of tgrb%ﬁlah?ge%jéggﬁg??@%gmteﬁ%@%é’B%t“’&f at leagh one

e o 18 atren poerren A s SRBAP i Bl R WAL
: g::'{ gzg UpRref, |26 ehfiohé maMfo¥ein SRR Mon WinGRIMTMYDIC & u%?er‘%e}cjging ?v?ivg '
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 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 a
rig floor and a moonpool disposed below the rig floor, the rig floor having at least one rig ﬂoér 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 rié 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; (¢) connecting a
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mandrel, at least one nmanifold in comunication with the at |east one upper
fluid band and a second radial fiuid band, at |east ondd OEIORERZ0IFE
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
and 2 base 1N ommn oot an w R FReh Bl i T e Pt (aeynbne
2 Ti0 1o ana & monboar o Spndededbbi b Rhe Do Mo Re S Py
o 00,25 1P amberam and b0k b WAL B8 A Pe B 0"
{frough (e, ShokRBS AR o KBRSy DU B L9801 200 01 ©
(1007 511, OPRRPSRasLioRind Aok e A0 BLIRBLS50 PRI LLO e o0

the first tubular is naintaine place by

slip; (e) co vidG afledsd . second.tubul ar to the fijrst
t ubul ar t her gg?ﬂ odrﬁ% ng am??%%rrg a\/’?ﬁeéaqggﬁfrt’frsﬁ‘ﬁ?rtbﬁmb AViRG Fafasoge spidey beagy i ng

the at | east Qpgavid i : rig f.loor closed position to the
rig floor opengda pogg is{nihéo}ﬁgan%él})gp é;n%a; rsﬁaﬁan ta% ld%rg?:ag}fﬁp Fa% P‘%’““Pirﬂ)d‘lfg?f"‘ghe at

| east one ri gnddi R4 o s'F@er bbd Qiél%ﬁuhé‘%e {'iifegia)r];d:cn?ogn[ﬁngl}a?gﬂfé{sg(}ng F%‘?ﬁ? begprﬁ"sgé‘ §§'n;ed

(h) noving the at |east one ri oor sTi

position to ttﬁ@sfrdk&earﬁ §13Qpersd fﬁéiuﬁh G g{%‘é’?&e%f g)g}o‘é‘%ﬁ,{)sgt?&{l; é(g‘,)‘%o‘%,'ﬂ%g{ ‘ﬂliezﬁ At

mai ntai ned in place by the at” | eas rg

i der Doant oyt ey So e R B Bl R OGH etk Pt

spi der beam slip having a s eam

beam slip cl @g8HeOShilihiRd in 6 i I the at | east one i der beamslip
around the riser and movi Hagita%eeﬂ}é?eaﬁ?geggs?? LA TROT @é&‘?ﬁ”&’ﬁ 1905187 O¥he

spider beam il eone0Rl w08 hbNuktabFe SRLASE BRSS! e osed pos! 1o

(k) moving the at least one rig floor slip™rr f osed
position to tdSoder;qmh kRESE R (IRBAETo Bl%%’lgtﬁo%p;’(n)m!glggsgbtfy securing the base of the .

tensioner to the riser; and (0) 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 tensioner.

A further feature of the method for assembling a riser having a plurality of tubulars is that
after step (h), steps (e) through (h) may be repeated with at least one additional tubular until the
production riser has a predetermined length. Another feature of the method for assembling a riser
having a plurality of tubulars is that the riser may include at least 10 tubulars. An additional feature
of the method for assembling a riser having a plurality of tubulars is that the riser may include at

least 50 tubulars. Still another feature of the method for assembling a riser having a plurality of
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the riser is maintained in place by the at | east one spider beamslip; (1)
| onering the tensioner over the riser, through the rig ' 'dbtaothe
noonpool , whereby the riser passes through the tensi one6ré; Bgr;[)o%g%néec I ng
the tensioner to the rig floor; (n) releasably securing the base of the
tensioner to the riser; and (o) noving the at |east one spider beamslip

from the spi debuldseihasthe pensiofe aedeaplOss the &!ﬂaﬁt?ofttmﬁllésgfh%e ixﬂ@ﬁéﬁ‘tﬁk‘%ﬁ %! rPgZ ed
y er.

position, whereby the riser is nmaintained in place t he tensi

further feat ufleer arfd inth eherreodmpebl be liftRg SEIIsHiBHnAnE | i | wrality of
tubulars is that after step (h), steps (Sel) It1 roﬁg‘ﬁgn(cﬂ?&ﬁr?g%l ?ggrpguﬁ%@f%fd

ith | tulpntess wittch ¢riren &l fuithid inle . I J. h
with at |east ¢rinen Waife dfeinlethol o ?ﬁ%@%gg HOD bvigk ity &

predeterm ned | ength. Another feature of the ne r asse 0

having a pl urtabuldryis dfat thelbeubiees ardSeatt@hetp aify Mbuﬁ&%@@%&‘é?ﬁa ?}{[éoulglﬁﬁlSL 10

tubul ars. An additional feature of the method for as SEfre

havi ng a pl urflebi ang b theuhadnpsd by St atd ﬂo!élﬁ%l{ixg%?é' tefSbher %'e%ﬁ%f At Iplulra%S'S >0

tubulars. Still another feature of the netho or assenpling a rise avi ng

a plurality ofbuled 0B aRCECRER0RA03E Wbha tSd:SofitRatedl, B LRpeL.And, each
of the plurality of tubulars may be inserted throug ?ﬁ%ggﬁéﬁggfl%ghrawgﬁd

into the moommboilithyf dibldr BghABEp RY Siay bORNRYAHE HhERAT : ach of the
plurality of tubulars with a crane. A furt herd}f eat ur eaggﬁgsftﬂogglﬁe “Hot “% or

assenbl i ng a tubhesboveetiid fivst tabubir bifdRkohreMtin@fhe stdRILBS tge ér%?%b&%aﬁ eﬁ%gfr%:o % per

and each of the plurality of tubulars nmay be inserte

floor and i nfwuitdvd tenwiod @r altymblids b g hAR PRSI FR - nsi.oner and
each of the plurality of tubulars with a jagck l‘k“)n(?\?ugﬂ g?gslﬁ?tﬁlgtﬁnflalf T RAGt her

feature of t hecondcted e thenig AsS ByHAbIIRhSat das BF rigﬁﬂ{,b' : rality of
tubulars is that step (e) may be achieved by oiggt;liprjligmg#f&' aﬂc?gf PSRERY t he

Co the first rubular. an add clona Fearuroroief it btk hOROErAtbeliE' ng o
ri ser havi ngriger leving alplutajityadf aibulatslion g tHe Senbibt mg)h‘fé chERGLLAD Al r§Bbor by resting
the tensioner on the rig floor. A further feature of the method for assembling a riser having a
plurality of tubulars is that the tensioner may be connected to the rig floor by placing the tensioner
in communication with a rotating bearing disposed on the rig floor.
The foregoing advantages have also been achieved through the present 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 léast one upper flexjoint swivel

gsscmbly, 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
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be connected to the rig floor by noving the at |east one rig floor slip

fromthe rig floor slip opened positionto the rig flo i m
position. Still another feature of the method for assenbslgjggbﬁlrsl ser 3

having a plurality of tubulars is that the tensioner may be connected to
the rig floor by resting the tensioner on the rig floor. A further feature
of the net hoobl‘l‘% F“da%féf@n*mcm@u@icaﬁbs aith aVirstgadial fRldUWaad, i theytr@bfed ik Bdiy ihS

that the tensioner nmay be connected to the rig floor by placing the

tensi oner i rFORBNRHGHICR #1th B serprdradial floidatidngid @& in@meiusBaBE Hitdie foll End ded
floor. The foregoi ng advant ages have al so been achi eved through the present
met hod for &8dEHtHiciahigastoneitepsioningesilindgr;qb)pravidalg atayillpf of B SRR S L NY
the steps of (a) providing a tensioner having a first tensioner end, a
second tensi o] 2 mgonpeeldispesedibgiysthé fiior, @e ri@)ﬂb&mdﬂﬂﬁ Q8 bheQiy flodlslip | €ast
one nmandrel, at |east one upper flexjoint swvel assenbly in conmunication
with the at Ihayagariedieer S¥nprined position dndasg flepipdBEidipdifkbni ©) iSRARPTSAGLRR W th
the at | east one upper flexjoint swivel assenbly, the at |east one

mani f ol d havitHepel thejat lsast engdigdloor dlip,itistolo migk rzMBoRaiame 6d nroaﬁioaﬁ (dh lnbHigk hand,

at | east one tensioning cylinder having a blind end, a rod end, and at

| east one t r &hemkane rigBpaglip frdmethe g 06br OFTERERPAANA tdrhé AENRAipRRERGodithn
communi cation with the first radial fluid band, the transfer tubing being
in  comuni c&hrreby t firsi tubhler iswaiotaied ia diagl by fhe bl éhstdaseh floRPdlip Ae) PR Rlidgt least
communi cation with the rod end of each of the at |east one tensioning
cylinder; (bpnqspigenbetrnghenat trit ohd spilercticarp hogat ke@Noreagidribban Q?\ﬁhﬁ& #spidkd 9
floor and a noonpool disposed below the rig floor, the rig floor having at

| east one ri §eamstipependdippsitidnand angider bedngslip ot pesition; (9 RBARGE RRSIdkiOR Hiagk a i g
floor slip closed position; (c) inserting a first tubular through the at

| east one ri beamisbipgrowsd s first tubdarghd hinéngthegst kehsode spided Seatd Mi b e RRPRAR! ;  (d)
moving the at least one rig floor slip fromthe rig floor slip opened
position to tRererpositionto thsispigerbbausdiplcipes pisiton; (g) Vel eyt kAot ig Sor fiigbul ar
is maintained in place by the at |l east one rig floor slip; (e) providing at
| east 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 moonpool, whereby the first tubular passes through the
tensioner; (i) connecting the tensioner to the rig floor; (j) 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; (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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one spider beam the at |east one spider beam having at | east one spider

beam slip having a spider beamslip opened position antggoSTEBERCRRYY Sl i p
cl osed position; (f) disposing the at | east one spider beamslip around

the first tubular and noving the at | east one spider beamslip fromthe
spi der beam slip opened p_osi tion to the spider beamslip closed position;
(g) noving t Heonathe reraged rosigor th thefek@fled Hhdition; (of AMidetfe of let %Ileq-%rﬂo&l 4iB g5l osed
position to the rig floor slip opened position, whereby the Tirst apul ar
I's mai nt ai nedhé mg fdoasléep dpyneti Pesitivhn tb @B $ik ARG 1S PbAE hoskB LR l.ower.i ng
t he tensioner ‘over the first tubular, thrciggh th%s r%&))?{:%%rn,gﬁlg)r? “iMtS the

moonpool , wheembyertfiom the ris&t wilekHditha Fisdd B3SER 'ﬁéﬁ'irﬂh’s{l@b L st
connecting the tensioner to the rig roor;mO) re e;st%btg/:&sggeh%bglﬁﬁ%ﬂtlé@base

of the tensi omsingtle tdnkienc frors the Exttdidbdositibkeh tHIRYhd &_pBJ&%n?aBg {{fr@igsab S%C%Pi der
p1 ae

beam slip fromthe spider beamslip closed position to e spi der beam
slip opened piadiate odkhe tombsiofegthd dper. f i rst tubul ar is maintained in place by
the tensioner; (1) connecting a second tubular to the first tubular thereby

forming a riser hairhe featurPbfificthéthod fof asEe‘r!ri%még?‘{ rier h(aml%zf@x‘ér’alﬂ? ﬂ%rﬂﬁnﬁé is Ifhgagst

one rig floor slip fromthe rig floor closed positio erig r

opened posi t itemethon furthers@hidéstig: steh 6f: $6 eQeding MK h?t%;xﬁe&[(xg Wi G oﬁléadlgi%?%é one

rig floor slip, through the rig floor, throug nsioner, an o the

nmoonpool ,  t hesbelyuntibthe Ag: ke ple@ASTHARE lendf. Qﬁot%%@f&gx%tﬁg fg mas%erﬁl%li

retracted position to the extended position; (0) noving t easte dne

rig floor sl kigrhavimpatphealityi o nbhiRS s tdt ihe sQRBENGSIPRS telcQRedid o) Jﬂ?ﬁ{s@ Sodidr 20"
slip closed position; (p) releasing the base of the tensioner Fom t he

riser,. wher efymiiraisedang 4 Sludiy 6t t@i)lﬂﬁg?ﬁ& PUSR). W% o g@ltfealuﬁ?&t the ”%th%g

floor slip; (g) noving the tensioner fromthe ‘extended position

retract ed poBrtisonblinga éiser hyvinge RafaPbuSBesHs kHAlat 1eb0 6o R Si oner
to the riser. A further feature of the net hgd for assoengﬁ?ﬁg&%‘hir}??éf avi ng

a plurality ohntctedul he et fridr Rastep B)1S: FRMAE thelatibds\GE ril; RS VEPSorh BE 3 R OF -
(s) repeating steps (1) through (r) with at |east one additiona
closed position to the rig floor opened position; connecting the at least one additional tubular to the
niser; 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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tubular until the riser has a predeternmined |ength. Another feature of the
nmet hod for assenbling a riser having a plurality of tLﬂ64 ERQﬁb3the
second tubul ar may be connected to the first tubular to orn1 e riser
having a plurality of tubulars prior to step (h). An additional feature of
the nethod for assenbling a riser having a plurality of tubulars is that
at | east two fd¢diahd RAAhe hbwb@rs may be connected to the riser prior to
step (h) by: noving the at [east one rig floor slip fromthe rig fl oor

cl osed position to the rig floor opened position; connecting the at |east
one additional tubular to the riser; inserting the at |east one additional

tubul ar through the at |east ﬁﬁ&({ﬂﬁ? Oﬁh’g%ﬁ%{)}rﬁg&gh the rig floor,

and into the noonpool; novi ng e at Teas r slip fromthe rig

floor slip OpenedFICpqsié Y b%eftg/ctvn:% dtlo ﬁe s]‘:ple qpci %Iég?lgleﬁ}ﬁgﬁg ng%gclffotgq Pr‘éﬁﬁtf eby

the riser is maintained I ace
repeating thegpph@ye steps wnth at Ieast one additional tubular until the
production riser has a predeterm ned Iength Still another feature of the

met hod for assenbj of tubulats is that the
net hod may furtherjdggmngrc{oészsgétﬁgé\éleg%f%? menéf;’?%da %@éé PrEe °‘I"’é‘&§f 6r‘f’é‘en"§,‘fﬂgder

beam after stgpabk). A further feature of the nethod for assenmbling a riser
having a plurality of tubulars is that the nmet hod may further conprise the

steps of. connect f roducti o i S and
i nsgrtl ng the fi ngl@g% %t?ﬁdgggctcﬁr oug fttge Plgglét {gG ?81“?"1%"8? ligg $-3,
through the rig 1I7IG0§1s%§§ i&ﬂ?{ev&mﬁemm%g i nt F)“e’%/{/e'o%gg Oggb{ﬁ BRI EF

DESCRI PTI ON OF DRAW NGS F 1S a perspec |
enbodi ment of t heprbedRiRRELc@natl IS a
cross-sectional view of thgcnﬁlﬁl‘)ﬁ%{ogéfs eracl'agﬁgl%ﬂ’gfs@ \'r%FIfZ’n3'F| G 1 taken

along line 2-2. F[G. 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 dnilling 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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FIG 3 is a cross-sectional view of the manifold shown in FIG 2 taken

along line 3-3. FIG 4 is a cross-sectional view of theygrtfOBERSISYS i N
FIG 2 taken along line 4-4. FIG 5 is cross-sectional view of one of the

radial fluid bands shown in FIG 3. FIG 6 is a side view of another

speci fic enbodi nent of the tensioner of the present invention. FIG 7 is a
si de view of isin@ndel td el aRERANES IO daAGs) dnbi Yo RN ensl pper, of the
present invention inits retracted péggﬁkbn,xinse?%g%nﬁﬁgﬁﬂ%m%?ﬁvvpﬂﬁ or

producti on f agifil dndl¥copa BELEAVEEN & dektRibRfhe 2RRASE] B LT OUgh the tensioner.
FIG 8 is a side viewof a drilling or production tTacility show ng a
tensi oner of the present invention in its extended position, inserted in
the drilling or production facility, and having riser including a

plurality of tubulars pasemErIFtAINDrSPRCIACIMBERIMENFs O |9 a side view
h

of a drilling or production facility showmng a riser having a plurality of

tubul ars i nsert ecnb abRer ¢ ihbdnliioRprisa! RAES MR ol B o

invention will be described in connection wt ne preferred e

I et LS R R
al t er nat i vestendidifigf 4ys@inb. OPSrtheANA QI ¥ 857 L,nc d.wthin the
spirit and scope of the invention as J@%?ﬁ%§°°§“?ﬂ§¥£§%§ﬁd%§&gﬁgﬂﬂ%F“J

DESCRI PTI ON 6dusiREGlidet &ppEMBGI MENTS I n one aspect; the invention conprises
el ements that when assenbled forma unitary, integral, co-linear

i roct acting. toner o e e R S S e B Ber rmy
be utilized loitsBfd fsefketdilipifol&ithe 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. I, 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.., vessel

position in relationship to the well bore center and riser angle.
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production riser applications. Continuous nonitoring and system nmanagenent
provides control of the large instantaneous |oads and regecTEBER 2003
p-stroke in the event of an unplanned or energency disconnect. Further, the
systemis designed to operate at a 100% | evel with two tension cylinders
isolated which is normal practice in tensioning system operations.

Ref erring now to K £spetific RmBaiHhht, tﬁxﬁ%n&r%er L Ayant i ?cgstio%e golw% ﬁgt ed to

tensioner 30 having a first tensioner en , a second tensi PIWHAC32, a

retracted posiebimnswivel Gserfdly SEUMISuAR Bk ition (FIG 8).
Preferably, tensioner 30 includes the fo %ge\%tlern%?a?im- assenblies: at |east

owi vel asserbl y 50 at | eaer oneraael A8 YO ROk b vy B basgortay
oSt jone eSO 00 s g 91 S ke RO B SO L D28 ©
addlonal e R, i SRS EL B L Sin SR B Lo
57 0 Scussed s beuheddAmh STk B RS AL e SUE L OSIRNY O
1705 CCTCBER 2005 1 & apeer et it Al ngk &7 KX8hhe ™o detdf oihet udes
at | east one treusk thefukeofibOlksiiop. Or bearing, swi vel -assenbly 80 di scussed

below in greater detail. Mandrel 40 includes first mandrel end 41, second
mandrel end 42, meRglosldoRRIY ishded ) . 1pint .44 and. at. | east one
hang- of f donut 45. Mandr el 40 Ry eg%g{l%éhc %&'ﬁulocs PRATRIErffams S0t sHOPD)  ( not

Fl'ange’ 47 whi oh ey b Senaaraat € e K b Gl i iy Wdtnod

known t o per emipfetibnsiphéts O,QiEcYudﬁé ke isdr Qldtbﬂ)%v-out preventer (B.O.P.) stack, to be disconnected
from the wellhead and “hard hung-off” and supported within the spider frame and beams when
disconnected from the diverter or riser assembly. This arrangement allows for the complete
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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art. As showmn in FIG 1, mandrel |ower connection flange 47 is connected to
hand-of f joint 44 through the use of bolts 100. Hang- ofd émBéEi(ﬁ)ysed
to interface with a hydraulic support spider franme (not sahovvn) ichis
general ly supported under the sub-structure of the vessel or platform This
allows for the conplete tensioner 30, including the riser and bl ow out
prevent er (B(fotfoynstack, to be di sconnected fromthe well head and "hard
hung-of f' and supported within the spider frame and beans when

di sconnect ed fr orBetdn@ ndhM&lch®42 i9% chhS ek Sl I; ngenent al | ows
for the conplete tensioner 30 tocglgﬁaﬁ?ga?gﬁnectpé%ﬂg’péé?ﬁsﬁéﬁéﬁ%lgl@toé?‘ppﬁﬁd

d hor i ZoBéagihg 3hiv ' Lyt L8 L Beiai
nove Or i ZoBéagihgd $tvive St S(V.'@pﬂayﬂ&ﬁ% vﬁvel%%ér%l{fyﬁjg)ru‘?c’ludgsr}gs%ql er ﬁedgotuﬁénd

sub-structure away fromthe well bore, ere W ng access

And Che i net al’l oty onT ARG T behded, Glo P B2l 08 PR FRARRT <2l ar
L e ) g

t ensi oni ng c?ﬁli ndern;mﬁozﬁ{lﬁer%ggl ?g%{e&rlittr?g&. "(‘aﬁd%?’ééﬁ%?ng?ﬁ c&gmgeilsl'i?’r?ﬂé;g‘éverm o)
s T
T o Db a4t ) O 0 SR OO TS
CETCO 200t bGP 0 ST B0
Sbond Upper T an o n e B ckbd sk BRI S A S UBRSne B YRR BT oy

menber, e. g.flexjoR@wingss 0Gd 16:e5) i . Wit hi ina B3 as.shown
in FIG 3. Swivel nenbgerr%m%uf uﬁgg“\r@ﬂe)g!jj %ﬁgﬂ?%_“w“wﬁseg‘%%bpgvéesangular

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. Asshownin 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

21



swi vel assenbly 50 permt rotational novenent of manifold 60, tensioning
cylinders 70, and lower swi vel assenbly 80 in the diregq réq@ 58,
59 and arrows 10, 12. This arrangenent allows for mand(r:de © (}Q%Boéﬁe ocked
into a connector (not shown) or rig floor 91 (FIGS. 7 and 8) supported

under the diverter housing (not shown) which maintains the upper flexjoint
sw vel assenmthyiod), cyBiidrs 761 ser 92 (FIGS. 8 and 9) in a locked, static

position, while allow ng tensioning cylinder 70 and |lower flexjoint swvel

assenbly 80 to roy@leandnkihiF60 flexj oi swi vel assenbly 50 provides
angul ar  novenent of at appr @(aiyr?g?%ﬁéatefg%BJeagﬁ"g‘ig‘e%?\P&ma‘féﬁl’ e gtiapess steel,

conpensat i ngpkRfabkirsdifoanglie se of fset. Upper flexjoint swvel
assenbly 50 Ir)nay bg anyoshaﬁefagﬁgdéﬁ:éggor%évsﬁ PR OPEHE B SELPYS: 06 M3iErish wpper

novenent of mERfololedis Vi ,fensi oni ng cylinder 70, and | ower
flexjoint sw veIo assenb%ﬁ%lg 10?% ’g&grrfé%i S%W%Pb'lg)‘aﬁ‘g‘a? S8 Imay Al b5r2 vreldednent

in any directbRidehlaePnied shown in FIG 1, upper flexjoint
swi vel assenbly %o i gacyl iandrfegglﬁpyﬁgﬂra%oé%@@éiond upper flexjoint end 52

T b L 0 L 1 S L

t hrough any net hod or device known per

e.g., me ¢ haRdneld b&%@,%ﬁé &Emngqgndglg r't}l%%c !1)‘9 q‘oé\flzlu(f%iceﬁi%g?agﬁg];i %é%te)}e%blﬁ glglgc?cg

flexjoint swivel assenbly 50 7's gr al
t he . nounted

[Lexioint otk kel oassanbinkAATB) oG fosd, PO AMLL Sy e, Ut 00
| posi ng. bergh g o nk s 16 sk FdhoS ot ik roise s Dae £ SHaPBHITISe
T erial . ooyt IR Rl Ao oo TR R B R0 el iaed 1 om
and | over Mol e pe b ey ihed B htsPress PRRGE. pEBRcp

vessels (A.P.V.), and hoses for connecting the gooseneék 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. |

Control interface 64 permits pressure, . 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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fabrication of plate or fabricated fromone or nore castings. As

illustrated in detail in FIGS. 2-3, manifold 60 includes ,
bottom surface 62, nanifold body 63, and bearing | andi n%égba-ﬁggtg.fm%p

surface 61 of manifold 60 preferably includes at |east one control
interface 64 (FIG 1). Control interface 64 is preferably in conmunication

wWth at |east ongoi@p&iRREHodiNibdt LF . nd. at | east. ane control source
(not shown), e.g., th?s;cugh the Use &{oognggg%g‘r}fesgﬁtr%g%“ JETPBUBS2 RS t o

persons of okdia@&iybalich. 1niils i q R es syi t abl control sources
i ncl ude, but are not limited to ig{e&r%?gﬁ@%cbaﬁ? ggsrg"ﬁ'#’ f’pcﬁﬁcﬁtﬁmﬁlaﬁ‘t"éﬁhgie OB

pressure vegﬁga[,esbl@ﬁe&y\éo),erIgﬂﬂ&hf}ses for connecting the gooseneck hose
assenbly to the accunul’ator and ai’r pressure vessel. As shown in FIGS.

1-2, i 3Qu4 u 0 aln . 2 | ooy
tensi oner 3Qvini¥6la 0 Bl 1EQNLQ d'r{g%%%{ygmg%zlfa gﬂ@{ﬁ&ﬁ&%ﬁé@ﬁ%ﬁ }I’Vglgllhzg/ or

cylinders 70. Control interface 64 per

hydraul i ¢ pr gsStdéeSu control .source, through control
interface 64, thrﬁgﬁﬁ%ﬁd Zgad%gf erlfu%%gﬁ grr%q%flfagpod’egﬁs,m"i’%t%lmgﬁao vig SR

radi al fl ui dgpg ; <88, an irn;[(i.teni ning cylinder 70 to
provi de tensfon&?gtcg%‘gr?‘slid%%é% %gb 6g§7 H}es?g{lggeg'_“? F‘Foé?’gﬁ?'%‘g"“o‘éf’ 1 1S and
2nd Vi ce. ver LaE s d AR RSt L AShER RIMG AT 6] AofefSs sk Rase 64
IS requiredggdal e o G trol soyrge y be enpl oyed.
S hodul T echl A oV DA AP AR St SR R TN PR O

56, 67 and R o T G0 B N By P et s
enbodi nment , ) elgNtcer dsa i r.equi 1.9 be in_copmuni cation
with radi a|ﬁ§%ai["gé’ ﬁ‘agﬁtgg’aég.’ ﬁ‘lg%h@%%ﬁibg@%eo%‘ﬁe?ré%"h? g'?“ﬁgﬁa‘é‘f gt ﬁf?'dhb%fﬂd“%%errray be
opened to t hentdiARRPIGAIuR band Y, &?6*&%%%%01?1&(1%8-\{)%& :tl'05ea hFclth%r, -

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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Mani fold 60 includes at |east two, and preferably three, radial fluid
bands, 65, 66, 67, which interface with blind end 71 angg HCABER 30038 N9
75 of at |east one tensioning cylinder 70 via seal subs 69 that 1ntersect
fluid bands 65, 66, 67 thereby providing isolated conmon conduits to
transfer tubing. 75 and blind end 71 of each tensioning cylinder 70 (FIG
3). As furtheby shdiving ¢haimlefs 213in mdn@diddod) §”tc§jth18‘%lnrgenswns 68 67%{%@%" bl'y

i ncl ude two upper radial-bands 65, 67 and one | ower (?swfjorb

Al t er nat i vel yapprapéetatalpod vbilugle. D &1 r. ranged
with two radlzﬂp @fl uid bands, eglgne,@%hmﬁl@g'/ﬁ mat}I |ned&bwgg\ﬁ’f°?m¥°8§2 rrhadl al

fluid band, em@chesf@pardtidn %ﬂllkﬂnm@@?%ﬁﬁﬂ 1sr\;@0f(ﬁg nﬂ? f*hmeaa glgn%lﬁlgfl lmufel ﬁdgffb ]?{EB% t hat

66, 67 may be machi ned co-planar to eac
connuglcatlon

one or nore readivahifll 6 iSlmbaRd Saacindd: :
with either blind end 71 or trgﬁsferseal@@? ?goresfj"reg%?lx eeg’af’?lntﬁ?mé‘fnglc 24¢r one

radial fluid m&lﬁhﬁﬁk bdit hdlesGRONTI) b?@ﬁﬁeﬁn bk tanﬁ%éﬁaﬁ?grfgrltsl §]7d arFe g acf éti:ll]lt% &-htf

transfer tubing 75. For exanple, as shown

bands 65, 67 aiafbeBntGRIVIBN £at hl@zﬂx Wl AR ftgngﬁ&ggcy?% T inge g(g Qveq{t{ng

N
fluid band 66 is in conmunication wt'ﬂméﬁ I'n

fluid band 6%eedt®rmédpléH aaﬁémlm InG3t190 ntrol
interface 64, as shown in FIG elrg e Sqniige elm?cé‘ébéofsrPFu‘?WCB%ﬁﬁﬁfa‘ien

conmmuni cat i oromvtd thtdrfae dal i nd end 71 (radial fluid band 66 as shown in FIG-
3), may be filled with inert gas at a slight pressure above at rmspheric

pressure or it NMaYoRrRReNeFmidold® i8hIRsRIE" gceptéxg i _]:Qillgt sfxi\g\%l %sggr%lgo

pressure differential into cylinder caV|ty erri

the creati on MnifblaGb 57 fadlichke %Qﬁh%nﬁécan@ﬁ of &4 Fﬁﬁydﬂlgfgfnﬁ%@é I6? o 8

OCTOBER 2003 by nachi ni ng channels 21 1 n mani si ons
desired or esdsthénsdtigsl efgQb raR@REOPr | at € port vol une. I\/achl ned channel s 21
are profiled with wel d preparation 22 which

While manifold 60 may be fabricated or machined in any shape, out of any material, and

|aI

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, roa 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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mat ches preparation of filler ring 23 which is welded 24 into nmachi ned
channel 21 in nmanifold body 63. Manifold 60 is then faqy RIDBER 2 I
sub counterbores are machi ned, and tensioning cylinder nounting bolt
holes 99 (FIG 2) drilled. Cross drilled transfer ports 57 are also
drilled. This arrangenent provides a neat, clean, |ow mai-ntenance

tensi oni ng cyhd Reeklihdd} &R i@ viating th need for nultiple hoses and
mani fol ding, i.e. ,erelach té’%s??dn%’lﬁgmé’& #’H% ro‘gﬁf ke Sr‘FS'lt SRS el ditewimar at e
control interda68inas: FEOR - 61 of nifold 60 is machined to accept
upper flexjoint sw vel asggﬁn%{ieigﬁﬁlg% Wﬁ%ﬁ‘?‘lﬂ‘%ed?'ﬂ‘ar(’loém%‘fn)fmasﬂcICYltnéf’é”E%€3
comuni cat i onhREokRe s al fluid bands 65, 66, 67 with control
instrunmentation, e.g., a transducer. Wiile manifold 60 may be fabricated or

machined in any shapg. uf terial and .through any nethod known
to persons of ordinary s |I7$I§'?)ﬁaﬂ¥ﬁge%g?etd,°mﬁr@§1m55?l§“% Repres b prdinary skill

fabricated aggd hi I 0 Lal configuration as di scussed above, out
of stainless 18;[1152{% ) IﬁlEg%hgp l{%l: é%s%ngbg?lr?gemtg S#?%E“F’m% > Isfprmied oW staplesy geet with

detail bel owgd,s 99&15&'&6?1%9 radi al center which aligns the porting,
i.e., transfelr tﬁbi ng 75 anﬁ%gfrlaﬁ'd end 71, to the appropriate radial fluid

wni ch are pre e A5y PAdth AR QB ERa Kt nBl e oSl Siocsn m
S e A e B P B
and 72, oyl 1 pen e 74 SR S8 br et o gt iy
1 <o ol Yy O A i bt 1
P B S S S o AL

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 ca.«;,ing 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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or alum num Further, cylinder casing 73 may include a |iner (not shown)
inside cylinder casing 73 that contacts rod 74. Transf gjg @)@?@EEE‘?U@V

al so be formed out of any material known to persons of ordinary skill in
the art. In one specific enbodinent, transfer tubing 75 is fornmed out of
stainless steel with filanment wound conposite overlay. Each tensioner
cylinder 70 pemmuhicatiée kvith GabionPYEIRRLL054 | 30 Lrom.and to, the
retracted position, i.e., each rod %4“5?5 aﬁ%‘@i‘ﬁgﬁﬁ tgnfoﬁcemerngéfptg’@f’?‘??go FOmi nder
casing 73 ( Fltks exiéhded pasitbn tb 80 $QAET noSi¥:ba fr 70 also permts vertical
novenent of tensioner 30 from and Iioo,lutlﬂ]g ext ended position, i.e., each
rod 74 is noved fmhewospedit dhbbfBiett ' cylinder casing. 73 (FIG 8). It
is noted that tensi o}r%éer 30 inclcuges ﬁ%lr:rl;ﬁr?lo’ljeéIChrcglt"}%géf”gﬁldng’iclt%iie Adeagpge

ext ended posifkijbiasbeansh 11a5en hek Y] d.nmerely . to descr,jbe the .
direction of _rmvernentl‘.il;g For exanpl e, &n%\ggﬁgg’fmf’rroéaﬁﬂ(’%{%gm?’eé’fer"&%tjteég 158878 i on
to the extendgthd@osii ineAgedABANSIHLRAE od 74 iLs peing noved fromwthin
the respective cylinder casi ng 73 agﬁgggrr@vagrﬁgﬁzo’f%r‘% £ i &*f“&?ﬁ&%@swﬁg% on
to the retraghRewiioss &tq;hpg&:ﬂ hakver £aGH 0d, 74 s i ved [nto the
respective cylinder cﬁgsi ng 73%%"he uvgeag%FB{yﬁg' ”tséé"rh"“”r‘g‘ﬁrgg“ ?‘éoé’@h?aﬁﬁg

ext ended and7¢ &tih 36h@ehitaSiod RitR asdREEL, . t .point in which rod 74 can
no | onger be noved fromw thin cyF”l ngtg?cggggf%ngrﬁépf‘ﬁoﬁﬂ"?lcaéﬁ??gﬁhéﬂ“’o}", and
the point i nsuMabed? of Renifdd 602 A 110Rativ . mpved Jnto.cylinder. casing 73
(“fully retracted"). Tensioner 30 r?rg’;}q%gﬂe%’g){?g%mfl?%}r?\'?aﬁge SPPRRPEHOHEE ti on

to the eXtenmfmdﬁ*!ﬁEﬂmela%@qblyh&%lexigﬁ%ﬁmngfé r}gfergﬁglrlar;%%g%d r devi ce known

to persons skilled in the art. For e e, nsron R8Y¥ from
S

the retract egr+4pasidtdr@0fdr Aagn ded  RORLL by gravity or by placing a
downwar d force on téhe t ubul ar gﬁiglﬁg t_géo | ’ttlm(rzf{gnl|e é’\??%@é.ﬁn#fcgsﬁﬂé gerst  at
| east one com.rol source in 25 08 OCTOBER 2003

~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, €.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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comuni cation with tensioner 30 as di scussed above to facilitate novenent
of tensioner 30 from the extended position to the retr gy eeTeSER 2p3and
vice versa. In the specific enbodi nrent shown in FIG 1, each cylinder rod
end 72 includes at |east one flexjoint bearing 76. Each fl exjoint bearing
76 permts rotational novement of each tensioning cylinder 70 in the

i scussed_above wint s e lter i b uphe 'L 0R o etanel v Boerks
o, 1 o A B SR
. S o B AR R R S oo
alteviati ng theonaruhfaingy FRAE nRie iy e Rgreope v o
070 o0 b Bl e St T

62 of manif old.; 60,8 rabl. a.plurality of appropriately sized
t ensi oni ng c;sll?’ng%r s?ggrée?’ggl%g?{wmsdg%"éﬂ"ar ound mani fold 60 are enpl oyed to

Yl inders 70 ar o bonrera SRl Ll AR vt BRpohos fompiniaion ol end
i fol d 60, "o &g Rk Ry Wstieo otk e B gl membrioni ng |
L oser to manPar Bt ERERER fleklo R emher i v e dsdegmo mpramiteler f ace
ccuml at or VA Trandpdte BT o Sl viGoa GBS b Thd ena 71

and nmnifold 60. t |.tensioning.cylinders 70 nust be in
S . .1
comruni cation wit mergt{ﬂﬁ ogg’éyteraﬁ%]r?len ?%‘i?&ﬁse‘%?&h%’l’e@}“ TRQyemegy of upper flexjoint

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 ﬂexjgint 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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08 OCTOBER 2003 Wiile it is to be understood that tensi oni ng cylinder 70
may be formed out of any material known to persons of dBE’ﬂﬂI)O:*n
the art, preferably, tensioning cylinder 70 is manuf acture rom a [1ght
wei ght material that helps to reduce the overall weight of the t ensi oner
30, helps to elimnate friction and netal contact within the tensioning

cylinder 70, eﬁﬁiﬁm&mdigsbroezd‘h&%?evéd?& sﬁ%ﬁ}gé}:@mnfu%rs mea(r:utfrlgi %rfs,ﬁ 3. and al vani ¢

action causing corrosion. Exanples in arénot PEfFors° e’t‘%r bon

steel, stai nIeegs,mbatagepyefeedbma@m,g&qg)béc;@i&lrggncmlngctorr;nec %Q&?mec . errbodl ment ,

| ower flexjoint swvel assenbl in conmini ca BSEEF O oner

f1 exj oi nt  swithdlan@soRiHMoY egglo?&%ﬁ%ﬁer%{lét?ea%x{a Ogr(lzlnregl gtFand Eo er ﬁl’g?dl al

menber, or housing, 82 which contains a ne s

shown), e. g. or B8&@icbRBshents. D&M @Qpﬁsgxl cog&%te%ymbc%} Ude f tﬁoak‘fléf‘rqeg"‘ﬁhéﬂﬁ't s in

comuni cation with riser 92 ( IG 8). ers™d

swi vel assemptofileB dRhRd MEIRRL fle swi.vel senb 50,
mani f ol d 60mptoe1n5| oni ng clglr%ﬁnder 710})% angéi RRP Cfe)%]gqc’t‘ff‘gggﬁs 181’ Teeéfbl y 80

in the di reeﬁsir@@h@f arrows 58, 59 and arrows 10, 12. As with upper
flexjoint swvel assenbly 50, |ower fl exl 0| nt swivel assenbly 80 is

enpl oyed to furt hgdse & JLVARIEs 4Gl for uced axi al. tor whi | e
tensioner 30 is in tension. Pr e]{‘ltgra % OV\t/)eezrm +ed>}?roﬁ°me°té%t%‘f’mﬁgsg§?ﬁ§fy 80

has a range oo b%%b@émﬂ?@&dn@ He Ql‘cwgt/g l§1}1(§ g;écrg gn?xo&%cy&%g?’d&ﬁ%ﬁpg gfbl;[en BRer

potential to induce torque and/or rces

f1exj oi nt sweameammcmm&gusmmg@dg%mpg% DL alSEhT o aceRsar

to permit radial novenent ‘of upper

assenbl y 60, (nb@AswORisPEhedat tHe MG Hace bégveerglrsag7‘Lan}i\evﬁrlmél exiggk‘{l"t Sl}v%\\);él I?Sserrbl y

80 in the direction of arrows 58, 0|nt

swivel assentd folfs bl ShRkiaRbanbyde SHLIGA L AZREY g%ggx?oﬁ%og%slsgt ates

connecting second end gg of tensioner er Sub
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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27 08 OCTOBER 2003 equi pnment, e.g, blowout preventer stacks, production
trees, and manifolds, and riser conponents, e.g., tubulgy®cTOBER Y.
base 85 is equipped with riser connector nmenber 87 which is conmon to the
fl ange/ connectors enployed on the riser string to facilitate connection of
tensioner 30 to riser 92 or other conponents. Exanples of riser connecter
menber 87 known i ptotetion br a dillodGer] @IS vEAP Hised' Qf Lél%ﬂ?osdeﬂ{h%@?énggn& D

ad rings

greater detail bel ow regarding mandrel 40, I ocking rings, lo ngs, and

casing sl i ps nsiligsififiidenics @ 4. o8 Gckdnltt hk{i&in'g by, r%F( ahd &2&%&’&6 atotr’%s%&%tgg%r 6

for connecting tensioning cylinder 70 to ba ex] ol nt bearing
al l evi at e t hethpotieblelliingldevice! FR&EBR] NGnChtbBHE]:, tKQpr@zE:gtiJnQQ 6 DR 29
novenent whi ch woul d cause increased wear in the packing el enent 8 ?no

shown) in t hendphignthes 6:8in andth® brmB4¥aMR), ﬂQidﬁﬁﬁgﬁQL% l‘reg%erhﬂgf&n ﬁtqhebnecg&,}%re h rod
g pro

74 and cylinder casing 73. Each flexjoint bearin vi des an angul ar

notion of rahge agbuntdofdegy eRsniet ¢ 3RNdEIRER% | N the direction of arrows
58, 59 and arrows 10, 12. In driIF|ng applications, tensioner 30 is

comeet ed 1ot he itesiior o sy, HREM o BRNBE AL RURSEA BT
persons oki b it i OSE i PORALRER e CANISEL LD
ol 11 angeile gmodiin i iiad SATARGLS Lo AVUBKISTRSIS L
[puerface | deitauzents gnaoaan a0k NPT o PUSRENA LS SIS

connects t 0 2ihethe QMRGSE HE wiieA TORIGH G ALSHHPS sig@&@gnsgg%?ut P exigting

hydraulically, pneumatically, or manually energize on, a

to netal sealfiipgicgaskat handlé Q‘fdixﬁﬁnﬁﬁteB{i&{ePantplfa\f'lim%Q%ﬁﬁg dsdh ohhe top of
mandrel 40 to effect a pressure containing seal W thin

While the methods of the invention will be described in greater detail referring to rig floor

91 of a vessel, it is to be understood that rig floor 91 may be disposed on a platform. It is also to be
understood that rig floor 91 is any area located on the vessel or platform above moonpool 93 where
activity that might be disrupted by, or disruptive to, assembling riser 92, is not taking place. In this
regard, rig floor 91 preferably includes sufficient space for all needed ancillary equipment such as
air pressure vessels, hydraulic accumulators, valves, riser disconnect management system, pipe
handling, pipe make-up/break out equipment, €.g., iron roughnecks, slips, controls, etc. (all not
shown).

Rig floor 91 also includes at least one- rig floor slip 94 having a rig floor slip opened position
(FIG. 8) and arig 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 connector. 28 08 OCTOBER 2003 A production or a drilling riser,
collectively "riser," can be run to depth with tensionergOCTOBER 203
lifting device, e.g., a crane, jack knife hoisting rig, rack and pinion

el evator assenbly, or other suitable lifting device. Therefore, in one
enbodi nment , tﬂge production riser for drill step tests and other uses, or,
i n anot her eMbodlip®hinio dnthtrradiph fid fiddGOT hiig i th t he
need for |arge amounts of heavéy equi prrelglt?fngg{a%&%gﬁ?ﬁ?w’?%@ut&%o?%ﬁg’E'E'.’

Ref erring nowetfipalvaSbulds, il by igadbdthrol HEndE | QL lser.. 92
having a plurality of tubulars, comgr%hggs A%ggé?eféoﬁgﬁi eg%lr%@?t ?rﬁ]ga”tdérﬁ%i oner

30 descri bed therwagr.e@hitd in detrii floo PN EposARA tutfdlals!ald p ction facility
90, e.g., a drilling/production vessel -or’nf)I g%sfatér[?ngmﬁg% (%glgfrdi lapgfeosf} a1

and an ‘openi ner vartgmey vEpoARQRl of 3 b bOERNL: KLARE A8l [AGHLLLY. 90

provi ding access fromrig floor 91 to the surface 0 wat er. Tefsi oner 30

el des vel oht anh ahas chngh oRRuSa 2L BUALLGs b LERAPGECS con
rethods of | el tnc b e AR | A LEh R oL (S S0 1O
o sposed on diphogioertom b L3, alastutbg U 8OOSR ofi . oot 511

acti iy L hatm fbhdcsorl o O SEAR LBl Oy SRR HABEARET %

sufficient spatier drothebflingO@ite Gecaid@ hloh@ihy 1&9&1%?%@ Wbt edRa oBlehe L ESSUr €
vessel s, hydraulic accumul ators, valves, riSer disconnect manage 0%

system pi pefacitiam Hbistihg, pofiiding! B SoriBiRs &2k ' %ﬂ.}, 8., . iron
roughnecks, slips, controls, etc. (al Iénottuggi&(t:)o\%ng)w.gla g ??tagg'rggﬁihtﬁ%%

| noludes at dreiaspi madeditpdshioR Gebliaty, Adheb 200700 obidh i/ 1hAR otk bl QRS
position

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 tensionel; 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 ékilled 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. Alternatively, 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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(FIG 8) and a rig floor slip closed position (FIGS. 7 and 9). Wile in the
rig floor opened position, the plurality of tubul ars, 6,
97, 98, are permitted to be inserted into and through rﬁﬁﬂggﬁﬂgﬁkﬁ%@E%
2003 floor slip 94, into and through rig floor 91, and into noonpool 93
Utimately, nost, but not all, e.g., the final few tubulars, wll be

i nserted thr &dgh conompodbn 9 a detigybdie; MaSHS) @ldah ighl sgnd into the
water. Wiile in the rig floor closed position, tubulars are naintained, or

‘hel d, in place solntthaembalither, A tdourBYs BRoREE bOLRESdRe. QL !
tubul ar as discussed in greater detail bel ow )Eéchgtub&lparltléglgg%ggb”gﬁ{ggr

i ncl udes a f itirgugheigdlooadis acaigh tsicher 30 And BRGL &R ©PFQf <1k BE:. Lubul ar
preferably is flared or includes a flange 120 tg facill%?t at eSh{j gcgfssdgsg?lsﬁd
equi prent, e .agupd filsgubdla®b andis infpv@Pfrors Rie 38 f13EAM oobdel ndsBan 1AL ;5 8OSI pner
30, to securely hold the tubular in pl ace%r Fl anig]eoilfop ?olrlr?ns anéﬁ(@’a%gsgp

surface or nelkedd&ttro Iasiei i fldonstpdiissedBRRBH, rigMdoE i iy S;(ioﬁcgg]ﬁ@set#_ﬁ&n ?r
e 0

may include a collar or other flange device secured along t eng

the tubul ar asudfrsttatlans ﬁﬂ@ﬁﬁﬁa&[e}bfhﬁintaﬁrﬁxg firdt @By d&?&é%ﬂlgﬁex@g%&e&%& ng,

and connecting each tubular to riser 92 and maintalning ea ar — or

riser 91 in tubdes]ireedsepX i plas,ieCRPHIrBAd tho entile ARBH oF AR ﬁmﬂﬁ%fnggﬁ&ﬁx&' S 8

| ocated at or near each end of the tubular. Further, as shown~ in

and 9, tubul arascdddncedvith timaliods 6QRRERInVeRiRAIER. B REEhowd joj nt
124 to formriser 92. In one specific en%odilrrei\ﬁt gf thé) rrentlﬁgg'u#%?g’r%

assenbl i ng r fleesliP® ihavirapramph Banab | 30or Od1lar &isHBsH HoSnd A8 AL i
hoi sted by the Iifting device and inserted tl%yraougﬁ rg P'\%oor Qaf%glr%gssa}"nto
noonpool 93 sbsdyhatly seaatd ebathrs32 of tensioner 30 is hanging fee within
noonpool 93. Tensioner 30 is connected to rig floor 91 such that tensioner

30 is supported ISyconil gibélbidats tRh hoifeMBy QO icdTB¥sitR e CAHRNERL 9
floor 91 through any nethod or device knomﬁ%gcgg*éones’ski Il ea?Sjlgc%nB%\%ég art.

For exanpl e, toffies BibwlAEat iiBsh enhyo-dae ae@dpest ©orknQisériof hdvir AlphuSity B BRME "Rig! 1 9
floor slip 94 fromthe 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 inclu;ies 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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floor slip opened position to the rig floor slip closed position.
Alternatively, tensioner 30 may be connected to rig fl iaNQg
hang- of f donut 45 or manifold 60 on rig floor 91. Tensi gfnyecr)&i Irzrg?btgisso be
connected to rig floor 91 by placing tensioner 30, e.g., hang-off donut 45
or mani fold 30 08 OCTOBER 2003 60, in communication with a rotating bearing
(not shown) &ssHEdheveRie flgprslimYris Gikn mbyedtffoisherigfdi d@ed postibl Blhdrigndoar 96
is hoisted by lifting device, positioned, and inserted through rig floor
91, through PREA% ResiEen BQ, thightibilat 98 isnboerpd abroB. rigRicgr flipga) thluPiP flodr1,

di sposed around first tubular 96 and is noved fromthe rig floor slip
opened posi t thEeh snsidner 30; apdfittomporpboly3. ThoeE, taRBhd BOR mok&l FIAEhE kradiloOr
slip closed position, rig floor slip 94 is positioned and secured around
first tubul apostign igie cktsndedprsition (RIG. SreAnhaititied @bdve, ifitcedskH tol favilit@6moMatdnt
subsequently assenbled tubulars, i.e., riser 92, in place, i.e.,
supporting t®densiandr B fromithgiretraoed posiion tOthe aserided positibie bilghsBms esHabBBurck
accordance with the nethods of the present invention (FIG 7). As shown in
FIGS. 7 and ®@mnujugationwith tensibiep3®uay I ssbareded around a flange 120 or col | ar
di sposed around first tubular 96, as well as all subsequently assenbl ed
tubul ars. SecondRiafteat dip 99if moged frrenthiaog Sbce diifnypereh positioh tol thgrigdR6i 318 closed
positioned, and vertically connected to first tubular 96 in an end-to-end
arrangenent Rogitiony serthet riser 9299 mhamtained) iraplpde by adgifloyr i 98.UBAkE 85 Sf tefRiigher B0 ROT
slip 94 is noved fromthe rig floor closed position to the rig floor opened
posi ti on andelsisedbfiem firsyubblar 9®heieby parmintirigeeinsionér30gh be in@vddl K 13 lextehdpgough
tensi oner 30, and into noonpool 93. Base 85 of tensioner 30 is rel easably
secured to rpogiben tghetrptragtadbositioy. Reefenadly, atrleadbanic €entdsNWMde intcompPeRicRas witki | | ed
in the art. Preferably, base 85 includes riser connector nenber 87, e.g.,

| at ch dogs, tensionesdRisragtiviaed tp, facilitato atbverneng of tarsion@ 30 figm3heieR@nddll sRAEAdo Beound
the tubular. Preferably, riser connector nenber 87 is powered, either
pneunat i cal Ir§iragied pppiipmuBase 8 is then wlehablylsecuati @ dsermat el y securing and

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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releasing the tubular. Rig floor slip 94 is once again noved fromthe rig
floor slip opened position to the rig floor slip close iiA hat
riser 92 is maintained in place by rig floor slip 94. Tﬁ*@%@?gﬁgg is
hoi sted by the lifting device, positioned, and connected to second tubul ar
97 in the sane manner 31 08 OCTOBER 2003 descri bed above. Rig floor slip 94
is then moved®@Eom shéoing, gheffinalombutdr dsimebripd tirduplofig Acortshye94, idgodeh RrccopENed
position and third tubular 98 is inserted through rig floor slip 94,
t hrough rig fhreigh tahsioner 3fy wd gito trenspooney. RE, finalnGbulad iOnolBRBRO® teSdoner 30.
Therefore, tensioner 30 is noved fromthe retracted position to the
ext ended posilnsiceh thEifigal BpularAs prenitted e ehotb AviEically fhbeBessM N 8O facidait ate
novenent oftensioner 30 fromthe retracted position to the extended
posi tion, at abreeréhatelnd tcbfettroftheSinal matalar 8 alvagyBREAdiSAdpwaRls WolnRerdsBRS BONES 30
may be activated. Rig floor slip 94 is noved fromthe rig floor slip opened
posi tion to w¢hieve thg rdshlbefihasihg mix} oSkt opisital RAbylarsRedditupivhdfor? @ndisher
mai ntained in place by rig floor slip 94. Base 85 of tensioner 30 is
rel eased fropd.flierfaal thlwibag isarsuafl§ fibliendeny thp e¢cassiry iemgh.t ensi oner 30 to be noved
fromthe extended position to the retracted position. Preferably, at |east
one control sour gelditiengdiynthefiat@bila)orahd df the pRASIsBAEEmBIRd fubul@€ fobat@ltcRie th O
facilitate nmovenent of tensioner 30 fromthe extended position to the
retracted posé-tiitinthiBageld Engths frdnethe topbfeas abéxyensitCupned o f fhi S/ter, RsiondNe
assenbly of riser 92 is then continued by connecting a fourth tubular (not
shown) to t Bl and rigifbesk &F, BEerabiyl inchs@ra temgbntng @ink Qiot tHowh) DIUnSBnihd RS Aot | O
floor slip 94, through rig floor 91, through tensioner 30, and into
nmoonpool 93, insdited thinyeimog flovy slipedd siigfiver 9136r térisianer B Einstal taGiofitlg RS Bikged t O
the extended position. Rig floor slip 94 is noved fromthe rig floor slip
opened posi t ibove rigfidohdip i rip fldooRi; arsl terpiotdr 06 & pRARIES uportIOritePod. Teh$ingd2 |1 S
mai ntained in place by rig floor slip 94. Base 85 of

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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tensioner 30 is then released fromsecond tubular 97 and tensioner 30 is
noved fromthe extended position to the retracted positg igpas| y
described. Base 85 is then releasably secured to thi rddat?egalﬁaéﬁg\gdg?d at
| east one additional tubular is hoisted, positioned, connected, and
inserted in the nmanner described above until the riser has a predeterm ned
| engt h. Pr ef &iRAcyed pasifion{BIG. PLrnd h spidek bealalisdi@ed @RToS IO G Hliet 1Rark 5I§AR292 in
the same manner described 32 08 OCTOBER 2003 above. In so doing, the ?i nal
tubul ar is i A& thhpisisybeamiclpstd peitiorsdnd pigMor AP OO UTHOvEd Horh LR Rk 199r stip
t hrough tensioner 30, and into noonpool 93. The final tubular is not
secured to t ERgdeREtiondo the riglybmsipl ppenbitpokitiongl THetebod, aiker 03 isPRkHideli §hidc0 pyTOV e
vertically through tensioner 30, such that approximately 3 to 5 feet” of
the final tuBRifeapeamssligiiddays ext endi ng upwards from tensioner 30. To
achieve the result of having only 3 to 5 feet of the final tubular
ext endi ng upwar dstensienst Idndemhwited, Betiodetand ihRatd dviilitt AbulS6dSisad drd to rig
fabricated to the necessary length. Additionally, the final tubular, or one
of the previ 8esPY. Bexdhiof wusitnabifl iarceatablyaicastd e SSQubilar 96 bndrig flobk Ifiod i hr ee
tubular lengths fromthe top of riser 92 extending upward out of the water,
tensi oner  3Bo¥domithy rigifioorslidoseppoaition @bfigfldorspesbd @Ssifbnt SREAUYuRNo7ii Mg, (not
shown). Tensioning ring is not inserted through rig floor slip 94, rig
floor 91, orhaisadspasitioned3dd inseretl dadich tig i Iy FAGig fidd@9 1 Md HuSHRSRn abeYe i g
floor slip 94, rig floor 91, and tensioner 30 and provides support to riser
92. Tensi oni Wenerpreyipusly deperiled aRigyflovmsiip 94 10 kasdd fdatie H%ﬁ&fr oFRBNRGHA toRTDEr
87 to provide long-termsupport to riser 92 and withstand the strong
ext ernal f orégfioor dosgd positiondAdditbnelmtintcan @uEe @SB tn iR sYRSSHSher ullidior M
and riser 92. Tensioner 30 provides constant tension, with overpull, and
support to ri?day2 meemmineddergtie Altarsgivei)oyie @fnofd totllarQ2n bekBRBLEIE FirsBHbiidrS O
provi des rotational or axial nmovement, and angul ar

96 to assemble riser 92 having a predetermined length prior to hoisting, positioning, and inserting

tensioner 30 over riser 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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novenent caused by vessel notion through upper flexjoint swvel assenbly 50

and, in sone enbodinents, |ower flexjoint sw vel asse : RO er
speci fic enbodi ment, first tubular 96 is hoisted, posi Wognggﬁ%ég I nsed:t ed

through rig floor slip 94 and rig floor 91. Rig floor slip 94 is then
noved fromthe riq floor slip opened position to the rig floor slip closed
posi tion. Spi Ec'i’(gr‘)fg‘égﬁ"i‘li‘ﬁ’ela{-s then positioned belowrig floor 912 (FIGS. 7
and 9). Spider beam 130 includes at | east one spider beamslip 132 having a
spi der beam 33 08 BEERZERIbs limontoPienss: §R0siH biooBut Rk &Giter Mhclamchs@nBRi der
beam slip cl o(?rgd position (FIG 7). Spider beamslip 132 is placed in the
spi der beam cBs¥d® {55 HeW dResearel insialiedf dnd seste] angd 1R 4drilSsti® vegdis fob it N EOFded
floor slip closed position to the rig floor slip opened position.
Therefore, riQBPlelys, risg Sdanheastrieved, ondipbambled ysingthé W@ essal T aEpsTbrlaRerti g the
Tensioner 30 is then hoisted, positioned, and inserted over first tubul ar
96 and secur e§°t%8 discypsediabeysy LikewisBaise 98 Tnap inclued5di0Rer or dbhei &evitCb t@Sak of
secured to first tubular 96 and rig floor slip 94 is noved fromthe rig
floor slip clWEBAOREECE dffer fieh piogedites or testo @naBmpRELfiseNg? SAGRNHtEPY ar 97
is then hoisged, positioned, and inserted through rig floor slip 94, rig
floor 91 and %sevieniieiepsimhy iqvarfabofstpefor avmmibin {90 didsskad a06&Cr | bed. Ri g
floor slip 94 is noved fromthe rig floor opened position to the rig floor
cl osed position. ¥asPes dhary dsebebtizel to eompchar fhreffas sRNVEsa dodnbetddREriSAdve
manner until riser 92 has a predetermned |length. Alternatively, one or
nor e t ubul ar $CEAMple. tersimrerci0del placedf drrdisposed;tin k@fimuratidnowi@ss Rl SdlisSeh 92
having a predeterm ned | en%t h prior to hoisting, positioning, and inserting
tensi oner 30 M 6P &y tipp be Plagd i@ pomimcatiomivitladti 164 ond QURNESourc o brbtide
specific enbodinent is that the weight of riser 92 nust not exceed the
supporting cHpsenPicypdess 7@ he |ifting device. In one specific enmbodi ment, at
| east one spider beam 130 (FIG 7) nay be installed prior to

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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hoi sting, positioning, and inserting first tubular 96 through rig floor
slip 94, rig floor 91, through tensioner 30, and into PIOBER 2003 eby
facilitating connection of a subsea appliance or other evice to t%e | ower
end of first tubular 96 while first tubular 96 is held in position by rig
floor slip g4e. if)i de%lbeam 130 is preferably renoved prior to connecting
addi tional tubul &% PEEE BOY breinseriehdireyale the Bosioviet, Iwith tiedkerof argetkiasier BENSNEN! .
As riser 92 is a(zgoemfl ed the subsea appliance or other device is |owered
toward the waITReES ‘ol ehef thegublaspprar tp cempestingoncsif slekmbuliry @r thfiser @fd Ot her
device may be installed on the upper 34 08 OCTOBER 2003 end of the final
tubular. In H'S'E"We‘se ‘Speertthoughods Reonend ipth themopimelr Fohea itk talsdWe Whving
preventer stack are agssenbl ed drill stemtest flowlines are installed
and tested afff °f Beredy ufafs 1ayeErA firough the tepgionduas desdribe@iribe predon seii@de mky er 92
can be retrieved, .or disassenbled, using the reversal of steps for

assenbl i ng t FaRecied &3 nigd haying e 9B pote rs 4sfeRublail aor to camectia? themyleissdeude a
di verter or o{m?er_ device to run tests or other procedures. After such
procedur es o & dpserted throygh ths)tensigper apd lgwering the teasionvethraapls ihexig floor id into the

di sassenbl ed, using the reversal of steps for assenbling riser 92 discussed
above. Tensi®B¥& °°§8MH‘ES’/VC’& thedlejaing peatingraay be acledsrpatmn siecklgror ohidrsRthaaikala
vessel connected to riser 92. For exanple, tensioner 30 is placed, or

di sposed, i HOEBEALMBEIEVSH D Rrevides pegise movendnty Aserdily, the Mavaitfon isthGomny
then be pl aceg ..n._communi cation with at | east one control source to provide
tension to &9 ‘?l:‘fa‘&dé’“lT@}'thAd‘d’iPFPGh%lm,s- the drilling or production vessel
may be stabilized using tensioner 30 of the present invention by

mai ntai ning and adj usting tension in tensioning cylinders by maintaining .
and adjusting the pressure through tensioning cylinders by placing
tensioning cylinders in
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comuni cation with nmani fold and at | east one control source. It is to be
understood that the invention is not limted to the exagg 6 TOBERY003
construction, operation, exact materials, or enbodi nents shown an
descri bed, as obvious nodifications and equivalents will be apparent to
one skilled in the art. For exanple, the rod end of the tensioning
cylinder may be in communication with t(HR&IMSni fol d. Al so, the individual
sub- assenbl i be manuf actured separately and assenbl ed using bolts,
wel di ng, or %‘%ﬁﬁ&“&%”c@ or nethod known to persons of ordinary skill
in the art. reover, the individual assenblies may be manufactured out of
any material "and ‘%FFPB?I&ﬁCWS‘ﬁ%’t hod known to persons of ordinary skill in
the art. Additi onal?l y, 35 08 OCTOBER 2003 one or nore tubulars nay be
i nserted through ¥ f8tPRaTeEEr , with the base of the tensioner being
secured to at | east one of the tubulars prior to connecting one of the
tubul ars to the r&&atongypper fiexgintsyiyelrssemblpinsoromenication aitighe 4t kst sdegnahdraor  and
into the noonpool. Further, the tensioner having one or nore tubulars
i nserted through aﬂﬁ@“i"éﬁ’éﬁ“@*@f‘C‘H@“‘d’é@@qmﬁ@dleiaﬂeasdoee@pmﬂieﬁuﬁtmtmmely,rray be
connected to_ a riser having two or nore tubulars assenbled prior to
connect i ng t H&at¢as| qug ganifgthaving  firss radiahfiyéd baedlandseoghratibfli&msdoner  and
| owering the tensioner through the rig floor and into the noonpool.
Moreover, the fl &KFaStRME epuenngsylindanhatipe abliod enjasel endaot gpleast oshanddr eibing
other mechanjcal ~joining or lifting device that provides angul ar novenent:
Accor di ngl y, ¢ ﬁlé“dieﬁil/%‘l% 18 fogunppptipe Wish the fitstradid fluidrbiatds cheanhsfer bybirzbeingimope  of
the clains. 36 08 OCTOBER 2003 CLAIMS WHAT |S CLAIMED I S:

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 control source and at least
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1. A tensioner conprising: at |east one mandrel; at |east one upper
flexjoint swivel assenbly in comunication with the at |gpgicTOBERIGHE!
at | east one manifold in conmunication 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
havi ng a bl i it 8hac teasiqngg celinders irinl canmingassn wites secoamsdngsl sbathd. ng, the blind
end being in communication with the first radial fluid band, the transfer
tubing being in conmunication with the second radial fluid band and the
rod end being in comunication with at |east one flexjoint bearing; and a
base in co i cathedensiaher bf ddim 4 awheteiatbd firsragd febddd Qitrbltsol &3 hre BbomRunildiEn
tensioner of claim1, wherein the manifold includes a third radial fluid
band, the thiilthesame gpsigningicylindemd bei ng i n conmuni cation with either the
blind end or the at |east one transfer tubing. 3. The tensioner of claim 2,
wherein the first and third radial fluid bands are in communication wth
the at |east one transfer tubing and the second radial fluid band is in
communi cat i off wi tHhefgaaionenpf gipim @riidrtiee cartyeisial; af le8sdne BAG-obABSHONI Ng cyl i nder .
4. The tensioner of claim3, wherein the tensioner includes six tensioning
cylinders, wherein at |east one of the tensioning cylinders is in

comuni cation with a first control source and at |east 37 08 OCTOBER 2003
one of the ténsi OWFHEsieNgr ¢fisldion 3 whereint leasnond of G@fistOfcoll{dd thivd SAROMEL AL T 0!
source. 5. The tensioner of claim4, wherein the first and second control
sources are SA" QERRITREOAMIb At least ¢l thisduceane t ensi oni ng cylinder. 6. The
tensioner of claim2, further conprising at |east one hang-off donut.

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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7. The tensioner of claim2, wherein at |east one of the first, second, or
third radial fluid bands is in comunication with at | eg8 OCTEGBERR2GEBICET .
8. The tensioner of claim1, wherein the blind end is connected to the

mani fold by at | east one sub seal. 9. The tensioner of claiml1, wherein
each of the at |east one tensioning cylinder includes at |east one
cylinder head. 10.2tIreéoneanasiishharingh fick mbmdrd enddné b &icthdtaadrtiensi oner i ncl udes
at least two tensioning cylinders. 11. The tensioner of claim1, further
conprising at | eastlcgherciugue flexisiasepiichassantilyiehings SRNGbY AbHoinGHMRREGA, ON
with the at Ie%st one tensioning cylinder and the base. 12. A tensioner
conpri sing: 38963l TrcroBERPe fodoiatswivebsstentiyeengandr el having a first nandrel
end and a second mandrel end; at |east one upper flexjoint swvel assenbly
having a first uppeeastinexjepifeld hayinigwadirst assisidiuyfaccanitl REd taSBRORFUPPET
flexjoint swvel assenbly end; at |east one manifold having a first

mani f ol d surface anigshonsdensiedingrarlinfio] llviagia bhsknd af roll 8RS indAP Rask eRShAGAiRg
cylinder having a blind end, a rod end, and at |east one flexjoint “bearing
in comuni catiEHeWR sonmuRisatieadvithibl roded; a base, wherein the second mandr el
end is connected to the first upper flexjoint swivel assenbly end, the
second upper erxF@WﬁP“Smﬁvel assenbly end is connected to the first

mani fol d surface, i
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 tpnsioner 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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t he second manifold surface is connected to the blind end, and the rod end
and the at | east one flexjoint bearing are connected to gheOTORERIZ03The
tensi oner of claim 12, further conprising at |east one lower flexjoint

swi vel assenbly having a first |lower flexjoint swivel assenbly end and a-
second | ower flexjoint swivel assenbly end, wherein the rod end is

connected to fshe fjdsk; r..flexjoint swivel assenbly end and the second
| ower flexjoint sw vgfswgegggcr%tfl)ﬁ eingWiegriibemaifoltl mchilis tdrasdial fiid banibg

t ensi oner of glai 2 wherein the at | east one tensioning cylinder
i ncl udes at | ella]mzitlmmoar%‘é\rl T acnazilﬁ?pnfﬂb‘isf?gﬁuﬁpmdmemd@a&ﬁd tendintoransi@fiontwikRi NY
being in comgygal %H‘H‘é"itt'h the mani fold. 39 08 OCTOBER 2003 15. The
tensioner of Gl almt T AT ORC epmringicilindere mani f ol d i ncl udes two radi al
fluid bands in comunication with the at |east one transfer tubing and one
radial fluid band in communication with the blind end of the at |east one
tensioning cyfinggr, 16 T{]e t ensi oner of claim15, wherein the tensioner
i ncl udes six tensi onrRgeesfFlamky whergip e tssioneritclidesast terRRRin® by linlgs, 1/6AGE ONi Ng
~cylinders isatilgstcggg)ﬂgitcati,on wth a first control source and at |east one
tensi oni ng cyli nder i'& THoEB&fliRdcsss inammiupibation sicomet coaRl Sdtce SQUE R 17.
The tensionegaf clai.m 16 wherein the first and second control sources are
i n communi cat1 on W|%‘f’(‘P%é‘smloemﬁmgsmdimrsomlﬁ. The tensioner of
claim 12, further conprising at |east one hang-off donut. 19. The tensioner
of claim12, wherein the at |east one nmanifold includes at |east. two radi al
fluid bandsg, 204 The. tensioner of claim19, wherein at |east one of the at
least two radial nf"altfﬂs’(?“"é&frs‘flfém?%Whﬁemtbgﬁnnmdseainﬂmﬂwukdu&e&&i@in%ﬂuﬂﬂﬁfam and at

- | east one Ofwiﬁﬂﬁes%elegs?ésxﬁngtc?ﬁld&?d' al fluid bands is in

18.  The tensioner of claim 12, further comprising at least one hang-off donut.
.19.  Thetensionerof claim 12, wherein the at least one manifold includes at least two radial fluid
- " bands.
20.

The tensipner 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 ope of the at least two radial fluid bands is in

‘communication with the rod end.

21.  Atensioner comprising:

at Jeast one mandrel, at least one upper flexjoint swivel assembly, at least one manifold
having at least two radial fluid bands, at
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-comuni cation with the rod end. 21. A tensioner conprising: at |east one
mandrel , at |east one upper flexjoint swivel assenbly, aggORPROBERE2003
mani fold having at |least two radial fluid bands, at 40 08 OCTOBER 2003

| east one tensioning cylinder, and a base, the at | east one tensioning
cylinder includes a blind end in communication with the at |east one

mani fol d and ‘625 ateasieningybusterramd adatel thﬂat\ldaﬁthn&t&&iohﬁ?@jlin&\é?%l%hé@ a bl i i ©aSt
one mandrel, the at | east one upper flexjoint swi vel assenbly, the a

| east one marfPPBECaton with thelablasst oremenifeld sidotoMehdGy bdmdlBlcaticANGL G ASe are
assenbled to forma wunitary, co-linear tensioner. 22. The tensionet of
claim21, further corer*IPEinnlg:aakadmsﬁnd}aﬂhé@!b@iorfehﬁﬁ&}@éijtmt%é(@sen‘i’o?fﬁ.gm y.
23. The tensioner of claim22, wherein the at |east one mandrel 1s
connect ed t o 2 lest ae masifold, bret leaspprerterfsioning Oy Iilier il iR baRSSEMRIYied 162

| east one upper flexjoint swvel assenbly is connected to the at least one
mani f ol d, t héniary,cedingar emongmni fol d is connected to the at |east one
tensioning cylinder, the at |east one tensioning cylinder is connected to
the at | east one |lower flexjoint swivel assenbly, and the at |east one

| ower flexjoint swivel assenbly is connected to the base. 24. A nethod for
assenbl i ng a?#i se?heIims&bwgoi?aplqjlhaﬂmnﬂtewoﬁfpriﬁih@dlie%ft%n&@ﬂ&?rﬂi:ﬁ&i%wm%ss%h% s of
(a) providing a tensioner having a first tensioner end, a second tensioner
end, a retracted position, an extended position, at |east one nandrel, at
| east one upggr flexjoint swvel assenbly in comunication with the at

| east one mmAlr elThe tebsipneasficlaim @2, whedeinftied atiehsd o QRITSRH 1§ @b @fa W did s [0S &

| east one upper flexjoint swivel assenbly, the at |east one mani of

having a fi rseperfistiolt swiahpsientiay) chearlehseons aper i xometivtel fsdhibs) iDRRcted 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 af 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:

(@) 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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at | east one tensioning cylinder having a blind end, a rod end, and at

| east one transfer tubing, the blind end being in con’mb%i i i t he
first radial fluid band, the 41 08 OCTOBER 2003 transfer téﬁgitrng %I:ztr?lg:;i n

communi cation with the second radial fluid band, and a base in

communi cation with the rod end of each of the at | east one tensioning
cylinder; (b) providi fepséer thbing béimgin osmmpurd@tict wigithe sadohd faliiyl fAGhANTard 2 bid

fl oor and a noonpool disposed belowthe rig floor, the rig floor including
at least one rig floom whinpniaionrvgthaherrbderkilopaich ofthd 4 1cap 6RachsPRSE &g and a
rig floor slip closed position; (c) inserting the tensioner through the at
| east one rig fldbr sbiopidinghddiiigdor ploductibfadili® Béving@ g flodr AdQ nlobiSroBRRPHRL! ;
(d) connecting the tensioner to the rig floor; (e) Inserting a first

tubul ar through the abelbwetistigGoe, thd rig ffobingluding apleast dte b @bor bifpRuatihGa figd RRF -

t hrough the tensioner, and into the nmoonpool; (f) disposing the at | east

one rig floor slip ardipregetetgositionabd 4 tibidoaslipidedPavitit t he at | east one
rig floor slip fromthe rig floor slip opened position to the rig floor
slip closed posi®i oninsenfirgrtietsnsivhie tidupBthe itidastbad rigifoor¥hp, BRG] MhoPhafe by
the at least one rig floor slip; (g) connecting a second tubular to the
first tubul ar therebyinfochewmempeoly i ser having a plurality of tubulars; (h)
noving the at least one rig floor slip fromthe rig floor closed position

to the rig floor (d)opewentcpugsthe¢ iensitner(tb Jheirig$06t i Ng t he second tubul ar t hrough
the at least one rig floor slip, through the rig
() 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;
@) inserting the second tubular through the at least one rig floor slip, through the rig
floor, through the tensioner, 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
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floor, through the tensioner, and into the noonpool ; (j) noving the at

| east one rig floor slip fromthe rig floor slip opened gpOCTOBERR240d% i g
floor slip closed position, whereby the riser is maintained in place by the
at | east one 42 08 OCTOBER 2003 rig floor slip; (k) releasably securing the
base of the tensioner to the first tubular; (1) connecting a third tubular

to the second tubul ar ;rg(fioprsiipyi ng the at least one rig floor slip fromthe
rig floor closed position to the rig floor opened position; (n) inserting

the third tubul ar (& hr etighatihecaing iR asd oPBEehiidhe! th R rss ldbhar: t NT OUGh the rig
floor, through the tensioner, and into the noonpool, theréby noving the

tensi oner fromth@ retrmaingd tidsituion thedd@nsxiended position; (o) noving
the at least one rig floor slip fromthe rig floor slip opened position to

the rig floor sl chosigtpastdsiasiig (4o} s TosARiHRHLNELBSE iR &Qgg floor
tensioner fromthe first tubular, whereby the riser is IntarnedIn place

by the at | east one rpgentd psitiogl i p; (q) noving the tensioner fromthe
extended position to the retracted position; (r) releasably securing the

o o L, eSS el et i) by R Uy
fromthe rig floor cl teeghposhdioneatdntt hembifodyiRNby mSRENE eﬂﬂﬁkgﬁéﬂﬁm(ln
inserting the fourth tubular through the at least one rig floor slip,
through the rig retracted position to the extended position: '
(o) moving the at least one rig floor slip from the rig floor slip opened position to the rig
floor slip closed position;
(p)  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;
€3] releasably securing the base of the tensioner to the second tubular;
(s) connecting a fourth tubular to the third tubular;
® 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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fl oor, through the tensioner, and into the noonpool, thereby noving the
tensioner fromthe retracted position to the extended RIFFEOCTOBERY00%OVI N
the at least one rig floor slip fromthe rig floor slip opened position to
the rig floor slip closed position; 43 08 OCTOBER 2003 (w) (x) (Y)

rel easing the base of the tensioner fromthe second tubul ar, whereby the

riser is maintai A&l imnlepdimgctbe base oh e dnsibRASHm IEsebdnd tdth0 widlebPihe FRYENT
the tensioner fromthe extended position to the retracted position; and

rel easably securing t heailtaisel ioplatdig the &hRBRIrigtRotdRg; third tubular. 25. The
met hod of claim 24, further conprising the step of: (z) repeating steps (s)

through (y) with &) | eastngaheemtititficanas exidtBid BLidtnd ite rddiBed | has a
predeterm ned | ength. 26. The nmethod of clai mpgﬁ,l furtﬁergtgéo O§§§%%d; t he

steps of connect (Mg acléaisam}sebmbxglﬂ&rba:te%fﬂa@%n;i&é%khe%ﬂfbrlxﬂﬁﬁ.rti ng the final
tubul ar through the at |least one rig floor slip, through the rig floor and
the tensioner, ‘and into the noonpool. 27. The nethod of claim24, wherein
the tensioner is noved fromthe extended position to the retracted

posi tion, by Zcti Vetmetigpdaf clhieest filth@ ceapshpkhe3@pEEE | N communi cation with
the tensioner. 28. The nmethod of claim 24, wherein the tensioner and each

of the plurality @ t wipedtap ste@i(§ 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 tubﬁlars 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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inserted through the rig floor and into the noonpool by lifting and
positioning the tensioner and each of the plurality of i

crane. 29. The nethod of claim 24, wherein the tensi onerdsejlﬁ gﬁcﬁwo%dbte'ﬁe
plurality of tubulars are 44 08 OCTOBER 2003 inserted through the rig floor
and into the noonpool by lifting and positioning the tensioner and each of
the plural it yaseffedthuengh the sig fpdrndantp & knokipob iy i idd Pekidonthe th3 BnsidEniELOD Of
claim 24, wherein the tensioner is connected to the rig FI oor by renoving
the at Ieaslof@hélmialilgOftubuinrsszﬁdlpjaakll&xifeaslsﬁﬂggigt he tensioner on the rig
floor. 31. The nethod of claim 24, wherein the tensioner is connected to
the rig floor by placing the tensioner in comrunication with a rotating
beari ng di sposed on the rig floor. 32. The nmethod of claim 24, wherein at

| east one spPller Themathpdofichirp4, ederain the dnsibRRS borflBEedIS RS BR1102 BP) ln@ﬂx?get?é S

di sposed on the at |east one spider beam and connected to the first tubul ar
prior to theatl@@medzﬂ@msuﬁmﬁMtiﬁg&ﬁmﬁLidnmm@rdgtfgo;_he first tubular. 33.
The nethod of claim 32, wherein the at | east one spider beamis renoved
after the connection of the at |east one subsea appliance is connected to
the first tubular. 34. A nmethod for assenbling a riser having a plurality
of tubul ars Eonpihsinalod ¢felash 2fsvherkin ReapnsPh@Vd GhiBrediolBNT] AREDy HaYlRa 2
first tensioner end, a second tensioner end, a retracted ~position, an

ext ended postersioper,in eumrhendrstionowieh A veGgHearindldish@abén RG, fper Tl exj oi nt

swi vel assenbly in comunication with the at |east one mandrel, at | east
one manifold in communication with the at | east one upper fl exjoint

swi vel assenbly, the at |east one manifold having a first radial fluid

band and a s¥condheraaficslof ¢lhini2d, wi@rih at Bst 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:

(@ 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 a}ssembly 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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08 OCTOBER 2003 at |east one tensioning cylinder having a blind end, a rod
end, and at |east one transfer tubing, the blind end by O@CTOBER 2003
comuni cation with the first radial fluid band, the transfer tubing being
in comunication with the second radial fluid band, and a base in

communi cation with the rod end of each of the at | east one tensioning
cylinder; (b) providiaasaonténsiohingcylindephiadthd @ blidRnd, #6H bid 3hd MG Bink0

fl oor and a noonpool disposed belowthe rig floor, the rig floor having at

| east one rig floor stbipg, hizviling e teirng if td@hunicitidnPviBRENES RAiticRnARd a rig
floor slip closed position; (c) inserting a first tubular through the at

| east one rig floor stanger tetinpbeighintchRminigtibh O the se@ndlraiil Mid dag FRORQO! ;
(d) nmoving the at least one rig floor slip fromthe rig floor slip opened
position to the rig ihboonumsdaiign witinhedd psdfics Bf ¥ &a&RYe deffonfnl bitnal,ubul ar
is maintained, in place by the at |east one rig floor slip; (e% connecti ng

a second tubul ar (o trevidingasitilling bripediiction & BMaVifY #HgMPordnd 4 SRhpddAHigRG 42
plurality of tubulars; (f) noving the at least one rig floor slip fromthe
rig floor closed positeiognhdiy fidog their fobORAKing RPARGEe BOBbI: IR havih @A rik ASHT t i NY
t he second tubul-ar through the at |east one rig floor slip, through the rig

floor, and into the nbpogoealposifiéhandeyig Agorshiecisted pisy; one rig floor slip
fromthe rig floor slip opened position to the rig floor slip closed

posi tion, wherebf)t hénseitisgs filssrubibir iraighed at RasPbRGR 1Y slif@urdklghiRaplnoene rig
floor slip; (i) providing at |east one spider beam the at |east one spider
beam havi ng at | east andigto 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 tﬁbular 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;
(f)  moving the at least one rig floor slip from the rig floor closed position to the rig floor
opened position;
(® inserting the second tubular through theAat 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

46



46 08 OCTOBER 2003 spider beam slip having a spider beamslip opened

position and a spider beamslip closed position; (j) digEPoSTEBERSM®3
| east one spider beamslip around the riser and noving the at | east one
spider beamslip fromthe spider beamslip opened position to the spider
beam slip closed position; (k) noving the at |least one rig floor slip from
the rig floor slip cl 6&ed bpassilipiheying ospidvebeaingslip bpeaalpositionno pefies b&ﬁ%ﬁéligi on,
whereby the riser is maintained in place by the at | east one spider beam
slip; (1) |owering thélosdmssiémmer over the riser, through the rig floor, and
into the noonpool, whereby the riser passes through the tensioner; (m
connecting the tetsi ofiEposing thelaleast gnefspidertiearf S)p i @hEMS itk ¥ndSeSAHg Rt lkhe base
of the tensioner to the riser; and (o) noving the at |east one spider beam
slip fromthe spider B@aﬁmdsnhepn@lpeﬁmmt}peﬁaeribeumslipep&lha)osiabxd@nhenﬁa@ﬂb%ﬁp
cl osed position, whereby the riser is maintained in place by the
tensi oner. 35. The metlipodpsefpositioni;m 34, further conprising the step of. (p)
after step (h) repeating steps (e) through (h) with at | east one additional
tubular until tH& produes o leastoes ihBmr slipfoartad @ ok clo® gbdtionISthe THE
met hod of claim 35, wherein the riser includes at |east 10 tubulars. 47
floor slip opened position, whereby the riser is maintained in place by the at least one

spider beam slip;

)] lowering thetensioner 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

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

the production riser has a predetermined length.

36. The method of claim 35, wherein the riser includes at least 10 tubulars.
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08 OCTOBER 2003 37. The nethod of claim35, wherein the riser includes at

| east 50 tubulars. 38. The nethod of claim 34, wherein tdpom?ﬁqo(,@nd
each of the plurality of tubulars are inserted through the rig oor and
into.the noonpool by lifting and positioning the tensioner and each of the
plurality of 5ubu| ars with a crane. 39. The nmethod of claim 34, wherein the
t ensi oner and’-eactegrethopef gaimpBs) viltereimothe tissbinklades adeer soinsRsst ed t hr ough t he
rig floor and into the noonpool by lifting and positioning the tensioner
and each of the plurality of tubulars with a jack knife hoisting rig. 40.
The nethod of claim 34, wherein the tensioner is connected to the rig floor
by resting tR® t@agicBRd el gpint He wherginftheomisiondrland ThE offBk PRELIBS ofGhiRlaD 234,
wherein the tensioner is connected to the rig floor by placing the

tensi oner i nEBiHTRrAuEkthe eaflant and indo thomadnipou) bidiefeiig aAgpoditicRASESteRdnbhgd dabid
floor. 42. A nethod for assenbling a riser having a plurality of tubulars
conpri si ng tﬁféhesltl'é!p[ﬁ}’@ﬁm‘{l@)w\piﬂm/drdieng a tensioner having a first tensioner
end, a second tensioner end, a retracted position, an extended position,
at | east one nmandrel, at |east one upper flexjoint swvel assenbly in
comuni cation with the at | east one nmandrel, at |least one nmanifold in
conmuni cat i off- wi The mAGodef dlamsH, wineein Ppeensihe it ofshé MelaligHs abikX art he

at | east one manifold having a first radial fluid band and a second radi al
fluid band, B8regBhoEUBER OGS ato thamshpohisy lifeg Sidposifchig gk Rahdag 2
blind end, a rod end, and at |east one transfer tubing, the blind end

bei ng in corfhthsirkEalivo twbulats withe jdck ksife hossthgdig. f | ui d band, the transfer

tubi ng being in comunication with the second radial fluid band, and a base

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

tensioner orr 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:

() 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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in communication with the rod end of each of the at |east one tensioning
cylinder; (b) providing a drilling or production facilitgg beMBER 2003

fl oor and a noonpool disposed belowthe rig floor, the rig floor having at
| east 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 sPilpestanpicotigingtchiindeihgvifd di0ihd endi6d dnBlafd 4 R85t SRGARAD! ;

(d) noving the at |east one rig floor slip fromthe rig floor slip opened
position to the rig #ybingr the blinst cll beieglinposimtuhieion Wite R Byst tag fikid Sindt mhul ar
is maintained in place by the at least one rig floor slip; (e) providing
at | east one spider bé&anfer whig btindieamtmunivet it éfe shemITadia L0 gardtanh §BIL ONE
spi der beam slip having a spider beamslip opened position and a spider
beam slip closed posindommunicstion diith fesidegd bhactad teaaist ARnSBLALSHRRAM S| i
around the first tubular and noving the at |east one spider beamslip from
the spider beam dP) p Ppudiesa dribigtor pductort fslitpIRiviig b rig RRPEAIS bBhp6bIABEMed
position; (g)* noving the at |east one rig floor slip fromthe rig fl oor
slip closed position bepw therig flgor, the Gpflocs hivingapraechedRTiobi AP haviR@ B0t he
first tubular is maintained in place by the at |east one spider beamslip;
(h) lowering the tenssliprpmedpawition el afrigrfivor dligklebaaiposifidar ough the rig fl oor,
and into the 49 08 OCTOBER 2003 noonpool, whereby the first tubul ar passes
through the tensi@nerinsertingy fies tubelat thioggti theat @R ShOMEMlook Sipt BREH e fif A

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;

(8) 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 tubulaf 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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(j) releasably securing the base of the tensioner to the first tubular; (k)
novi ng the at | east one spider beamslip fromthe spider i ed
position to the spider beamslip opened position, wher e%éiét@k?ﬂllsgs%‘d@
tubular is maintained in place by the tensioner. (1) connecting a second
tubular to the first tubular thereby formng a riser having a plurality of
tubul ars; (m) noving tomengedol, wbersty o ferstititilak bAKS 1bdeRirf tRMddPe rig floor
closed position to the rig floor opened position; (n) inserting the second
tubul ar through the atolnectsp ttemesibiegtolthoqy figki p, through the rig floor,

t hrough the tensioner, and into the noonpool, thereby noving the tensioner
fromthe retract e posiltasadly saurindie Bast NASENRAS b (1o Brst fBllaTOVi NG the at

| east one rig flgl?({) slip fromthe rig floor slip opened position to the rig
floor slip cl osedkpositoviogthe apipast @k S58dr Bnt 518 RASE ' r.from
the riser, whereby the riser is mai ﬁ?ai ned i% pl a%%tdf){/&?ﬁté@;ct%s?ﬂ%gm%ne
rig floor slip: (q) mhﬂ@ideh&aﬁxeﬁlsbﬁﬂ@{pofsﬁi@ﬁpﬁhg‘é‘bﬁﬁéﬁﬁ%la?ﬂ%%ﬁrl&? to the
retracted position; and (r) releasably securing tthe base of the tensioner
to the riser. 43. Theplawtbyda takiogdrai m 42, further conprising the step of:
(s) repeating stﬁgs (1) through (r) with at | east one additional tubular
until the riser KBs SE@nOSHET CRBER AU tAthp el ' . .The

met hod of claim42, wherein the second tubul a?ﬁbi%%mggﬁ%’eégﬁg%?gsc?ﬁ%w%ar st
tubular to form 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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the riser having a plurality of tubulars prior to step (h). 45. The nethod
of claim42, wherein at |east two additional tubulars argg geTtsstR®2003 t he
riser prior to step (h) by: noving the at |east one rig floor S|Ip from
the rig floor closed position to the rig floor opened position; connecting
the at | east one additional tubular to the riser; inserting the at |east
one addi tional tubul arptddeterrgledtidhgthat |1 east one rig floor slip, through the
rig floor, and into the noonpool; nmoving the at | east one rig floor slip
fromthe 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; 4epebteinmgiot bixlaiay aviktcanse gee&]@mﬁﬁiam%%ka%‘s gg%ﬁskr@mm% Lubul ar
. e

until the production riser has a predeterm ned | engt %od of
claim 42, fuﬂmhgn&nwmmﬂﬂ&hhgofﬁamaiﬁﬂxaige(QWDVIng the at | east one spider
bean1after step (k). 47. The method of cIa|n142 further conprising the
steps of - connecting a final tubular to the production riser; and 51 08
OCTOBER 2003 inserting the final tubular through the at | east one rig floor

slip, throughst helheingthbd efataim 42 Reheieli 0 1chdd Bvd RRARRRAAUbulDLare LRRIRAG he 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 Ieast 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 ﬁg 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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CO LI NEAR TENSI ONER AND METHODS FOR ASSEMBLI NG PRODUCTI ON AND DRI LLI NG

RI SERS USI NG SAME The invention is directed to a tensi ongg oCAIQBERWGH3NY 2
conduit, e.g., drilling and production riser strings, froma floating
vessel at the surface of the ocean to the bl owout preventer stack,
production tree, or other assenbly which is connected to the well head at
the sea floor. The teh@?ﬁﬁéﬂmﬁ@dmﬁehahmqgnmﬁﬂk%ﬁﬁﬁﬁgﬂ&ﬁ%&?ﬁu}@QMQHgﬂQX wave
action and heave and nmintains a variable tension to the riser string

al |l evi ating the potentp&intdtbe meamppolessi on and thus buckling or failure of
the riser string. The tensioner of the present invention preferably

i ncludes at | east one nmandrel having at | east one hang-off donut; at | east
one upper flexjoint swivel assenbly, at |east one radially ported

mani fol d, and at | east one tensioning cylinder co-linearly conbined in a
single unit. Methods for assenbling risers are also disclosed.
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08 OCTOBER 2003

ABSTRACT

CO-LINEAR TENSIONER AND METHODS FOR ASSEMBLING
PRODUCTION AND DRILLING RISERS USING SAME

The invention is directed to a tensioner for providing a conduit, e.g., drilling and production
riser strings, from a floating vessel at the surface of the ocean to the blowout preventer stack,
production tree, or other assembly which is connected to the wellhead at the sea floor. The tensioner
compensates for vessel motion induced by wave action and heave and maintains a variable tension

-to the riser string alleviating the potential for compression and thus buckling or failure of the riser
string. The tensioner of the present invention preferably includes at least one mandrel having at least
one hang-off donut; at least one upper flexjoint swivel assembly, at least one radially ported
manifold, and at least one tensioning cylinder co-linearly combined in a single unit. Methods for
assembling risers are also disclosed.

FIGURE 1
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