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RELATED APPLI CATI ON This application clains the benefit of U S. Provisional
Patent Application Serial No. 60/211,652, filed June 15, 2000. 10
BACKGROUND OF THE INVENTION 1. Field OO The Invention The invention rel ates
to of f shore ¥ P¥1%%g and production operations and i s speBCTUsnaNg3y1

directed to marine drilling workover/intervention, and production riser
slip -j oint and tensioning 15 devices and net hodol ogi es. 2. Description

O Related Art A marine riser systemis enployed to provide a conduit from
a floating vessel at the water surface to the bl owut preventer stack or,
production tree, which is connected to the well head at the sea floor. A

slip joint is incorporated.,] riser string to conpensate for vessel
notion 20 induced by mve%@&%ﬁ?ﬁﬁﬁ@lﬂngﬁﬁ‘?@bm ng systemis utilized
to mintain a variable tension to the riser string alleviating the
potential for conpression and in turn buckling or failure. Historically,
conveg}ti onal riser tensioner systenms have consisted of both single and dual
cylinder assenblies with a fi xBELAIGRABRREEUATEON one end of the cylinder
and a novabl e cable sheave attached to the rod end of the cylinder. The
assenbly is theHinenplicsionictaims fodiendfo of OIS, PAvisidial Peas elpplhicitioh EaWMI No.
convenient routing of wire rope which is connected to a point at the fixed

end and st pQAY.@2efiled hmet6)2000e sheaves. In turn,, the wire rope is routed
via additional sheaves and 1 10 Novenber 2004 WO 01/96706 PCT/US01/19371

10 BACKGROUND OF THE INVENTION

1. Field Of The Invention
The invention relates to offshore drilling and production operations and is specifically
directed to marine drilling workover/intervention, #nd production riser slip-joint and tensioning
15 devices and methodologies.
2. Description 01; Related Art
A marineriser system is employed to provide a conduit from a floating vessel at the water
suxface to the blowout preventer stack or, production tree, which is connected to the wellhead
at the sea floor. A slip-joint is incorporated into the riser string to cofnpensate for vessel motion
20 induced by wave action and heave. A tensioning system is utilized to maintain a variable tension
to the riser string alleviating the potential for compression and in turn buckling or failure.
Historically, conventional riser tensioner systems have consisted of both single and dual
cylinder assemblies with a fixed cable sheave at one end of the cylinder and a movable cable
sheave attached to the rod end of the cylinder. The assembly is then mounted in a position on
25 the vessel to allow convenient routing of wire rope which is connected to a point at the fixed end

and strung over the movabie sheaves. In turn, the wire rope is routed via additional sheaves and
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connected to the slip-joint assenbly via a support ring consi st f

eyes which accept the end termnation of the wire rope assent)Il>{/]TNEJOA‘(%mb‘gi&go04
hydr o/ pneumati ¢ system consi sting of high pressure air over hydraulic
fluid applied to the cylinder forces the rod and in turn the rod end

sheave to stYORE%HEt thereby tensioning the wire rope andPGHUL037x he
riser. 5 The nunber of tensioner units enployed is based on the tension

necessary gﬁm@ém%&ggﬁm&hb vi%?ﬁp@i)ﬁ g %gisfﬁlcgljor y gﬁ&egﬁvﬁicﬁ%gq%ﬁﬁﬁ o

which is dictated by ocean con ns 1se., nal
par aneters,_|j ] i able d Lght,,, etc. Normal operat.ion of .these
convent i on%[}dnt;él?‘ggétpygno\gﬁféén ?)r%a r‘%é}%ﬁsé%ﬁgblﬁaéehyﬁléozlfﬂeplgan%?y@wgl ?‘ﬁi’?‘ﬁtﬂ%‘gj #due to

t he constant noti.on uci ng. weat .and degradation of the wire rope 10
rembor o POE e B AR iact tesa iR Bt herted oo is Hrnge B9 st ppi ng
and cutti ngFrai ses .saf eﬁ]ésconcer ns for personnel and has not proven cost

ef f ect i ve. SFAVeSA ke SHt thergby tensmingthe wire rape and indirathediston and, t he
structure necessary to support the units including weight and | oads

i npos@d,  par t i GEmbSt qf fengieass unkit emplexss s kesed anrihe tehsierenechsay émsiniotain
necessary requires additional tensioners poses difficult problens for

syst em confuppert efitheigsr 4ngra fsteeriagrenfoverpd bivhidess idigptateddiydnatiogeaa domiifions be.,

exi sting vessel designs. Recent deepwater devel opnent conm tnents have
creat ed a wewent dndoperatinglprematdromcluding Mriably nwelsssdls, ebnd production
facilities requiring a plethora of new technol ogies and systens to operate

effectively inNempl oyetation afithesd eqpRéttiphal ty@Ntehdi@MigEsbems hRRS@RqUIRWY high
technol ogi es include riser tensioner devel opnent where direct acting

cyl i nders msigtendrick idae o thQofbtint @itiod YddRmMg MaRAUdREHM R0 Y. M ahd ft
enpl oy- i ndi vidual cylinders arranged to connect oné end to the underside

of the vesgahbd !Reﬁlhéij;%ﬂzé b&ivE RDrISAEsBits bt R ‘Sdé’gﬁ’ j;lj&j mgaﬁ&'&f%ﬁnrgoﬁéég el.

These direct acting cylinders are equi pped with I Nt assenblies in

Y T e Gy SRS o T A
rope syst ef&altiBRLR, @E Mﬂfr&e%ggﬁrﬂoi sﬁﬂv%l‘t t@e%tgmgigdllr\llg %%réﬁ)t%gld 1%9934lmposed,
particularly in deep water applications where the tension necessary requires additional tensioners
poses difficult problems for system configurations for both new vessel designs and upgrading
15 existing vessel designs.

Recent deepwater development commitments have created a need for new generation
drilling 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.

20 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 slip-joint outer
barrel. 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

2




WO 01/96706 PCTI USOL/ 19371 configuration probl ens associ ated wjhNdREiber 2004
application and vessel interface. For exanple, one problemis the
occurrence of rod and seal failure due to the bending i nduced by unequal

and non- linear |oading caused by vessel roll and pitch. Additionally,
these systeMO &St slide off of the wellbore centerli nRCHESIALI3BIW access
to the well. For exanple, the crew on the oil drilling vessel 5 is not able

to access eguj the seabed .f|oor wthout having to renove and

br eakdown t%gﬁﬁg% Eeﬂrp ?(Ssijtlern?sr?ﬁso Wlh’ttg rpieabian ard el @geifﬁgcq- dlonexample, one
tensi oner s emis an inprove t over existing conventional and direct
acting tens‘%@%f%&@%ﬁ%? @éi}‘g‘?‘i‘g s¢ah ils daede thehending indraed bppiequzhiridoron- t 0
provide a neans to apply variable tension to-the nmarine riser, the system
provi des ar]ﬁﬁ?‘@%dmgf@m byyrswhiodtahpitchaAdditiorally st systems cangodstidsatt of the
configuration and its operational criteria. The integrated slip joint and
t ensi oner SYedlbeiscenierline tgiatewacesssdo fhesvelli Fer dxnmple} thotrewos 88l oil deilltghveakl on
and operating paraneters by extending the depth of the water in which the
systen? naysinsablewdcesstbqoipereat dndhedeated flaki wittodt halifg RathbEeiin@breallddGmeneSt €M
is adaptable to existing nedium class vessels considered for upgrade by
reduci ng t mgerstringct ure, space, top side weight and 15 conplexity in wire
rope routing and nmai ntenance, while at the sane tinme increasing the nunber

of operations Wrheintegaioh 6f e &liRjoiR dnd¥ndorith %%%H?’it@?% %lé?rﬁgéﬁ&e{l’lﬁ&%r @;itgtgﬁt he

integrated slip joint and tensioner system “A e pre t

i nvention exiventihaDa@datbiiab@ls ERRAR sk itdkEs AR CL St an . o
conventional tensioners by pegrm' tti r'cl’rgsy% ncreée'l“e) gﬁgsl ono%alaf’% PRENGHIORG t he

size and el e5ia0k iddsns 188 ) Vartlbloldrsil 1/ 62 Rlio Sl GHE S &gﬁ&gggﬁlg%

amount® of deck space required for t slirpjorn

reduciig ¢ BeakfkeRied atFh by P DELARSIAG RS, OLL SLLLLLIG VEDSe! " S

stability by lowering i1t's center ) _ _ _
e s B S Pt et
other. Th eﬁﬁ)fh@&fo’n a}uﬁ] %pe%ating parameters by extending the depth of the water in which the system
may be used and operational capability. In particular, the system is adaptable to existing medinm
class vessels considered for upgrade by reducing the structure, sz')acc, top side weight and
15 complexity in wire rope routing and maintenance, while at the same time increasing the number
of operations which can be performed by a given vessel equipped with the integrated slip-joint
and 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 ofthe
20 oil drilling vessel structurg, reducing the amount of deck space required for the slip-joint and
tensioner system, reducing the top-side weight, and increasing the oil drilling vessel’s stability
by lowering its center of gravity.

Moreover, the tensioner/slip-joint module of the present invention is co-linearly

symmetrical with tensioning cylinders and the slip-joint parallel to each other. Therefore, the
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10 Novenber 2004 WO 01/96706 PCT/US01/ 19371 present tensioner/igiNgRe®ePfboo4
nodul e elimnates offset and the resulting unequal | oading that causes
rapid rod and seal failure in sonme previous systens. The
tensioner/skg$-£oint nodul e of the present invention is radially arranged
and may be P38 to the oil drilling vessel at a singlRCEgE0MI93T1
Therefore, the tensioner/slip-joint nodule may 5 be conveniently installed
or r enov edpasnttessiongl/dipysintmddnlceliginaes 6 ety tHeaddhfin@RR Al HadiBg that causes
di sconnected and noved horizontally while still under the oil drilling
vessel . Th@pﬁ@&@&@ﬂﬁﬂhﬁhﬁ@hﬁ@&@bnﬁﬂﬂyh@mﬁg_the present invention further
of fers operational advantages over conventional mnethodol ogi es by providing
options inris o - : i !
R R e e R S
risers an g0t oL ﬁﬁ&ﬁﬁ - Th q . I t and
daffﬂé@B 'tﬂé%ﬂ%ﬂél%'vgsgel\és | %&o[nﬁ '?he?é.’fﬁxteecﬂé{ hﬂi&r%@%hg&%ﬁ? frr% File B |

oper ati onal ective solution servi ci ng/ wor ervemnti on

and product i ri. i.cati o These, a Lcations. include all floating
pr odudt i o(r\?géf géc}llvfﬂiu? Ilﬁfgs%?tﬁlgdu‘%l Ilr?lélta§?deﬁssf‘osﬁngieegﬁt)P‘é?'ﬁg%rarrfomﬁ'iaﬁﬁ’genﬂgogf i ng
production,.facility (E.P.F. ). a raducti o ar, variants. The system when
i nst al | ed Prognersd aﬁﬁ“’é’?’?@%’?\’)’g&é};‘ﬂﬂgﬁﬁhuf‘%’ragr?élidﬁﬂinﬁdeﬁ@qui renents and
operating parangeters, 15 including jnproving safety by elimnating. the need
for personnel E@“@??%@ﬁﬁﬂ“@ﬂ?tPgﬁykgﬁégeﬁﬁ¥@§IHWF on figther pifers operatidisbied i n
the vessel noon pool. An integral control and data acquisition system
provi des cBRrHges §vescaTRitianat meodologint brapropiding options in yiseranauagioadat padyi des
supervisory control. SUMVARY OF | NVENTION 20 The foregoing advant ages have
been obt ai (@ Welbepgpirucken tsefmicuas. Applishtinne of e besiq ropdule designl adearot imped si ng:
at | east one mandrel; at |east one upper flexjoint sw vel assenbly in
commlifi cattednillimgrisers ped foatihpdritingvessetsn Tlie eysienpinthe patvidenenshadiopeakidoriah
comuni cation with the at |east one upper flexjoint swivel assenbly, the
at | east oEctwrsoluibos inawelivgrvividg/ wekoveadtatvedtioniadd plodndion iderapgieating. r adi al
fluid band; at |east one slip joint assenbly having an inner barrel -.-"1A
t 4 These applications include all floating production facilities including, tension leg platform

(T.L.P.) floating production facility (F.P.F.) and production spar variants. The system when
_installed provides an effective solution to tensioning requirements and operating parameters

15 including improving safety by eliminating the need for personnel to slip and cut tensioner wires
with the riser suspended in the vessel moon pool. An integral control and data acquisition system

provides operating parameters to a central processor system which provides supervisory control.

SUMMARY OF INVENTION
20 The foregoing advantages have been obtained through the present tensioner/slip-joint
module 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 fluid

band and a second radial fluid band; at least one slip-joint assembly having an inner barrel
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10 Novenber 2004 WO 01/96706 PCT/USOL/ 19371 slidably engaged Wi{ohif\efiber 2004
outer barrel, the inner barrel having an inner barrel housing in
comunication with the at |east one mani fol d; at | east one tensioning
cylinder having a blind end, a rod end, and at |east one transfer tubing,
the blind end® ggﬁﬂﬁ‘ln conmunication with the first radi BET/USuigb7band, the
at |l east one transfer tubing being in comunication with the second 5

dial fluj ]
ool 11 ViR i, RO EPAAE AR GORTUEARL Ot Blebeds! ore

fl exjoint be n comuni €

Lat tenel SpPheRl i BOB e R el 40fGe! i amBirere e sl’sna%%%@%?ig or
base A 1 uPEhRIOHad TR ot PR PRRE RbREr hE 0 RS frgaanica crtrath 1%23 e
pand. el ngRichgsh G SERk st (7% AECroRsy bl oS Fiomamaicoon Widh e tconét one
transfer tubin Anot her feature of the tensioner/slip-joint nodule is

that the fﬁﬂ@lglaﬁbaqdwpd the rosend being inicempanidgationasithigticashons Glerjoint beatingyandyi t h
the at | east one transfer tubing and the second radial fluid band nay be
i n communi &base Fhconmunication With fhd ableast ofie flaentakaringast one t ensi oni ng
cylinder. An additional feature of the tensioner/slip joint nodule is 15
that the tensi ohwadditionglffatiraeftenehsionenistiy-joinmhadele isshattehsioti/Qpi;omt @ydilader s,
wherein at | east one tensioning cylinder may be in communication with a
first contmeyfustherimbudentlemt onk Bkt flEXEint siverBAsediigin 6othin e SdtioAWHR Brelobter
comuni cation with a second control source. Still another feature of the

t ensi oner /isdrieparidhe Hasd YRt iBerif@nird\etithd tBRidnkd/stp-i6RMhE Rilc iS A tEEMANEIFH!
control source may be in communication with the sane tensioning cyll nder

A furioher ficialel @irdfadid) Buidnsd, ﬁi&%&ﬁﬂa&lm ld bﬁu%fngﬂgdéh&dn& ﬁ&f\&er&ﬁﬁe L ture

t ensioner/slip-joint nodule may include a hang o nut no

O Lo oL crie ORI bid b o kst BROUbR (e S} ALY B, BF boclOMUbRY 880

di sposed on the mandrel or a ong t 5|on|ng cylinders

' 'einé‘f'oﬁ?ﬁgﬁ%‘f“%‘ﬁﬁ‘a‘?ﬁé‘gﬁﬁhﬁ%@ﬁﬁfd% P4 B 1o

f th t h di tly to th
S { ?cht U re o Cﬁ(%ﬂgﬁémgl Hd & secgnc{ ra%alr@u?&i gand may ge m c(eaglmulmrcgt(l:on vylth tge bhn% eLh of

the at least one tensioning cylinder. An additional feature of the tensioner/slip-joint module is
15 that the tensioner/slip-joint module may include six tensioning cylinders, wherein at least one
tensioning cylinder may be in communication with a first control source and at least one
tensioning cylinder may be in communication with a second control source. Still another feature
of the tensioner/slip joint module is that the first control source and second control source may
be in communication with the same tensionihg cylinder. A further feature of the tensioner/slip-
20 joint module is that the tensioner/slip-joint module may include a hang off donut. Another
feature of the tensioner/sﬁin—joint module is that the hang off donut may be disposed on the
mandrel or along the tensioning cylinders, e.g., below the blind end of the tensioning cylinders
which captures 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
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5 10 Novenber 2004 WD 01/96706 PCTIUSQO /19371 feature of the t [ £ j

j oint nodule is that the blind end naybe connected to the nanﬁp?)*og@ﬁlobé};g{’&
| east one sub seal. Still another feature of the tensioner/slip-joint

nodul e is that each of the at |east one tensioning cylinder may include at
| east one cyVPAH¥%head. Yet another feature of the tensPGHESILAYITD j oi nt
nodule is that the first, second, and third radial fluid bands nay each be

5 i . ; : . _ .
enoi onor  Lpiiae d£dtk ildhefu iGRAINARTIs i oA Sha B oo kB mawifld

i ncl ude at t ensi. Qni l,i nd Anot her, featuyre., of t

tenst oner B skt £ A b horaB e PR om Bopuf iR Py
tubi ng. ancRdRBE e dpusiontey B BRe RriSST R ot SUIMGH Nt n L eioaoiben RRceqd of
each of the at |east one tensioning cylinder. An additional 10 feature of
the tensi oﬁ'ﬁ %‘Pflﬁ‘dﬁflm?i%tmﬁﬁalﬂléthii%h@cﬁﬁ% segong, gndhizd méiplfluidipendempeachbed

between the blind end of the_ tensioni n% cylinder and the manifold, thereby
per mi £t i ngitfemsrusicption ity teaasdupen Wefurthes Tasbirelofshrersipnerislipeintmodnleis dat i on
channel s between the tensioning cylinders and the manifold nmaking it

possi bl e tBetensiopgrélipaigintangsigleanayrindalebic lvast iton teosiotiengiliaddirn gAwyhdr fidhers f or
operation, mai ntenance and Ri ser Di sconnect Managenent Systens (RDVS)

pr ocedur esof 18t fehdionteHslgrjpivhmoddlentthat the tdnsibhe/stipfsitamdale Mday Proude Bio FHamul e i s
that a swivel feature may be incorporated either within or in the area of

t he mani f offed dandspipeomidueptivinntitisa st omseaeil subinkhed ehy a0 Nidi vigd i@ means
to renotely turn the entire tensioner/slip-joint nodule to renove torsional

stresses i contrnicativs ith Selbiiiderilo@ack B5tHb it 1§50 tRGoNBSSBhdGNARYIdGApadI NT.
A further feature of the tensioner/slip- joint nodule i's that the slip

j oi ntipass erdabipe JTAN: BRsidrRY SipliBht Mbddle st ia@agﬁlaﬁﬁﬂ%ﬁllay b@ﬁﬁhﬁé’d %@‘bﬁe‘ﬂ 0 the

outer barrel. The foregoing advantages have al so been achieve rough the
P ARGt ool ST U5 3 AR oD
swivel assgpRky, 'ttha&{éﬂ&gedqn {He e hmdRRS on ch@bS blive S\ Wy %Lsic")insi&gec%}l er§ ar}% tRe! d a
manifold making it possible to isolate any single or combination of tensioning cylinders for
operation, maintenance and Riser Disconnect Management Systems (RDMS) procedures. Stitl
15 another feature of the tensioner/slip-joint module is that a swivel feature may be incorporated
either within or in the area of the manifold or upper flexjoint swivel assembly, thereby providing
ameans o remotely turn the entire tensioner/slip-joint module to remove torsional stresses in the
riser string that result from the vessel changing heading. A further feature of the tensioner/slip-
joint module is that the slip-joint assembly may be inverted with the inner barrel located below
20 the outer barrel.
The foregoing advantages have also been achieved through the present tensioner/slip-joint
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 assemblyend; atleast onemanifold having a first manifold surface
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second upperfl exjointsw vel assenbly end; at |east one manifol ving a
Trot ol 0 surface 6 30 November 2004 WO 031 06706 Per Usow PaGYsRhef 2004
second mani fold surface; at |least one slip joint assenbly having a first
slip joint assenbly  end and a second slip joint assenbly end; at |east one
tensi oni ng cYPPH$E having a blind end, a rod end, and aPCIB4t936he
flexjoint bearing in conmunication with the rod end; and a base, wherein

t he secondame\dedild reRoldSueRBNE LS lgné iplibsit Jsbe!ﬁ?otl)[ ﬁbggl rg. rt?'%%t Sﬁﬂgﬁ%@&s%l el

assenbly end, 5 the second upper flexjoint sw ve I'S connected

he fi [ ; I d f [ d
the Tirst o Beper A sloSenbit s SPERR O BN R e BB RO RRER ol i
bl d_th t . flexjolnt bearing. ted to th
bace, A o Ecud R 8y bRk g PR T 1R RGN oA ttar e

t ensi oner/ sl i p-j.0i nt dul furth i n¢cl ude af | east _one | ower

f1 exj oi nt E’%}?‘g‘gltﬁ%sse%%"r‘?g‘%}lﬁﬁi%% °%P“F?*F‘§{° 4’%’3@? UPPEh RSB st assempblpend,

asse y epd and,a second. | ower flexjoint sw vel assenbly end, wherein the
second sl | Bl-“fjsﬁ‘ioﬁfl UpREL g‘ﬁ’BPW BRdeljagsembly fad isepnpestadita thei firgmanifold sufacexdbei nt
swi vel assenbly end, and the at |east one flexjoint bearing and the second
| over f | exjesPifmanioldbyuriaesis pasmpetedta therfirst siproietasssmblycend kad hablind ohdf the t her
feature of the tensioner/slip-joint nodule is that the at |east one

t ensi oni ngseegnd higdeinhassenily pudornd ghe 4t leastonoflexjinichesding ar¢ ednnevtpd to e base. | east
one transfer tubing being 15 in conmunication with the manifol d. Another
feature of the Aweadiitgmel fegluiepofjtied tatsionedslipgoins mbthet is thitehaeividnet/dipyot
include two radial fluid bands in comunication with the at | east one
transfer wodilagapfidtheninciudel aabast dne lowerefietjdin soovEaREmEY hevingM it foker bl | nd
end of the at |east one tensioning cylinder. An additional feature of the
t ensildner / Béxjqint swiivdl asseiblyend and hkoddower RRFIIARRiVeD hdsinblP b, wWiBIEM e MRY

i ncl ude six tensioning cylinders, wherein at | east one of the 20 tensioning

cylinders ieSordlipgoTnagicaidbly Al istohdtedd fd thStirsOORN IRk oHPMIGE a%@nﬂ?l?'teniﬁﬂét one

tensioning cylinder is in conmunication with a second control “source.

Still anot{iert @a! dhesdfoiiiNRarte ARl @OSEoal :1&”& Rddn %ggssieﬁblgrm%ﬁ Ade

. t
first control source and the second control source my
connected to the base. A further feature of the tensioner/slip-joint module is that the at least one

tensioning cylinder may include at Jeast one transfer tubing, the at least one transfer tubing being
15 in communication with the manifold. Another feature of the tensioner/slip-joint module is that
the manifold may include two radial fluid bands in communication with the at least one transfer
tubing and one radial fluid band in communication with the blind end of the at least one
tensioning cylinder. An additional feature of the tensioner/slip-joint module is that the
tensjoner/slip-joint module may include six tensioning cylinders, wherein at least one of the
20 tensioning cylinders is in communication ﬁm a first control source and at least one tensionjng
cylinder is in communicaﬁon with a second control source. Still another feature of the
tensioner/slip-joint module is that the first control source and the second control source may be
in communication with the same tensioning cylinder. A furtherfeature of the tensioner/slip-joint

module is that the tensioner/slip-joint module may include a hang off donut, Another feature of
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in comunication with the sane tensioning cylinder. A further fy
the tensioner/slip j oint nodule is that the tensioner/slip j ﬁ@e&b&iﬁom
may include a hang of f donut. Another feature of 7 10 Novenber 2004 WO
01/96706 PCT/UTSO /19371 the tensioner/slip joint nodule is that the slip

j oi nt assenm¥YOHEi ncl ude an inner barrel slidably engapetiusoLtigszn an

outer barrel. An additi onal feature of the tenS| oner/slip-joint m)dul eis

that the NG u | east .t radi al

bands. Theq%og?lgsgog'%rlﬁgéa %‘g%‘étﬁ‘ﬁ‘n%%ﬂ‘&rig Eﬁﬁe PARENE a?WP‘EIL‘?@‘ﬁeIF gfr esent
tensi oner/s|i ul LSI | east, one _mandrel , at | east
one upper fT& %% t&%%&?g%@e‘gﬂn& @%meﬁ%‘slﬁ’é‘?ﬁsﬂﬂ%ﬂtnﬁ’@mPé%@?t one
slip-joi nt on % | east one tensiaoning cyI i nder, wherein the at
| east one ”FH@“&E’I neaydpolydeat loass 80 ofialdlad Bindswi vel assembly, the at
| east one nanlfold the at | east one slip-joint assenbly, and the at | east
one tensioning CTW forraeine afvaniageshayealsobermarhigyed thrangh the ppsentiensionerésip-joint
tensioner/slip-joint nodule. 10 A further feature of the

t ensi ofer / $redyle) esimprisingt el least enciiwatire!, hidedstorsivppe flesjbinpsyiod] assembly s idakty
further includes at |east one |ower flexjoint swvel assenbly. An

addi ti onal ohemenifddaf leattlore flipAsinoaenitdy,iapd ftdéast ond sesivhihy cylmdérhakierdih theat

| east one mandrel may be connected to the at |east one upper flexjoint

swi vel assefehs pnd andad], the atdéastoie upitp Qexjbiheseii@il Rdseribiy B at 2SRV IYnivdY, be
connected to the at | east one manifold, the at |east one manifold may be

connect ed ttie 4t Rastahe $132oint s, 284 R af RAPSnASRRIN: Yy R¥e: ér@ﬁfe@fal fogﬁi% one

tensioning cylinder, and the at |east one slip joint™ assenbly an e at

| east one fg moqgle%ﬁ%fm@?gmpﬁogg@nect ed to the at |east one | ower
flexjoint swvel assenbly. Th or egoi ng advant ages have al so been achi eved

through the pregeptmaeiieh thh HQ?&E?/&% r,agt dufaf %ﬁ{}tﬂébe er/]shﬁsjiro'ﬁxlltl I ng

vessel connected to a riser owout even t he
t f.
7 of nt modul Eﬁﬁﬁé‘v’?’ﬁ%ﬂ‘@ﬂ%@?%%a?%ﬁé 0%4.93 sAftdd t%‘@@f%ﬁl&f@ A eAR AL e

sw vel ass %E%ﬁéion@/shp%gisnf assemebly is ﬁla{ t?,le gt'least one mandrel may be connected to the at least

one upper flexjoint swivel assembly, the at least one upper flexjoint swivel assembly may be

connected to the at least one manifold, the at least one manifold may be connected io the at Ieast

15 one slip-joint assembly and the at least one tensioning cylinder, and the at least one slip-joint

assembly and the at least one tensioning cylinder may be connected to the at least one lower
flexjoint swivel assembly.

The foregoing advantages have also been achieved through the present method of

compensating for offset of an oil drilling vessel connected to a riser or blowout preventer stack

20 comprising the steps of: providing a tensioner/slip-joint module, the tensioner/slip-joint module

having at least one mandrel, at least one upper flexjoint swivel assembly, at least one manifold,

at Jeast one slip-joint assembly, and at least one tensioning cylinder, wherein the at least one

- mandrel, the at least one upper flexjoint swivel assembly, the at least one manifold, the at least -

one slip-joint assembly, and the at least one tensioning cylinder are assembled to form a unitary,

8




at |east one slip joint assenbly, and at |east one tensioni ng qylhAdEliver 2 04
wherein the at | east one mandrel, the at | east one upper flexjoint sw veP
assenbly, the at |east one manifold, the at |least one slip joint assenbly,
and the at | east one tensioning cylinder are assenbled to forma unitary, 8
10 Novenber YYOHUWSH 01/ 96706 PCTI USOI / 19371 co-linear tenetwbssiAsli p j oi nt
nodul e; placing the tensioner/slip-joint nodule in communication wth the
oil drillin essel, an% the riser or blowut preventer stack; and placing
the mani f ol Y PR ROSORARHHEJeinGRedRfes Placing thetsatiomerigipsioint molnlsR¢sHRunBaBR! EF
DESCRI PTI O\Ig DRAWNGS FIG 1 is a perspective view of one specific

enbodi nent "B il dridbiag vt andd thewigenombowambptel eied tadih end B RS he I'hgﬁ{ﬁqtf izon.
FIG 2 is a cross-sectional view of the manifold of the tensioner/slip

j oi nt nodul &oBpgwaationwith dGleast onakemmobdoareg. | ine 2-2. 10 FIG 3 is a
cross-sectional view of the manifold showm in FIG 2 taken along |ine 3-3.
FIG 4 is a cross-sectional view of the manifold showmn in FIG 2 taken
along line 4-4. FIG 5 is cross-sectional view of one of the radial fluid

bands Bhown in FIG 3. Fl BREEF BEBCRINEION OF BRAMRNAET Specific enmbodi ment
of the tensioner/slip-joint nodule of the present invention. 15 Wiile the

invention Wl ¥, d68§GrpcB@dotivl iR i M the preferred enbodiment, it
wi || be understood that It I's not ?ﬁ%n%g%ﬁ% %ﬂ})?#?’ﬁtcﬁéhq YRR 8lip-J08t t hat
embodi Ment mofle tdf e o Bﬁtriﬁéaéﬁoﬂ.t is intended to cover all alternatives,

nodi fications, and equivalents, as may be included wthin the spirit and

scope of the i j fined by, the, ded clains. 20 DESCRI PTI ON OF
SPEEI FI C EMB wm&féggro@segﬁon v1ewoiythe mamf%i)do O%Hle tensioner/slip-joint module shown '

in FIG. 1 taken along line 2-2,
10 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 the manifold shown in FIG, 2 taken along Hne 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 specific embodiment of the tensioner/slip-joint module
of the present invention,
15 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
confrary, it is intended to cover all alternatives, modifications, and equivalents, as may be

included within the spirit and scope of the invention as defined by the appended claims.

20 DESCRIPTION OF SPECIFIC EMBODIMENTS
The invention comprises elements that when asserbled form aunifary, ihtegral, co-linear
tensioner/slip-joint assembly, or module. The tensioner/slip-joint module of the present
invention may be used to replace both conventional and direct acting tensioning systems.

Further, variations of the tensioner/slipjoint module may be utilized in both drilling and

9




The invention conprises elenents that when assenbl ed form a uni
integral, co-linear tensioner/slip-joint assenbly, or nodule. fmngVemberZOM
tensioner/slip joint nodule of the present invention nay be used to

repl ace both conventional and direct acting tensioning systens. Further,
vari ati ons O¥OPH¥7#6ensi oner/slip-joint nodul e may be util peedsiiaszbot h
drilling and 9 10 Novenber 2004 WO 01/96706 PCTI US01119371 production riser
applicatio i s_monitoring and system rmanagenent provi des control
of the Iargréduﬁ%ﬁg%gegt %@8%@1 oads and riser recoil/up-stroke in the event

of an unpl anned.or. energency. disconnect. Further, the system.is designed
to operate at gC%B%lﬁse%@F hegdsSYstash dnagaeeersnt paides eonfrelophthe 1R ch i s
normal practice in Eensi oni ng system operations. Referring nowto FIG 1,
broadly, tRE2HARIBET,{oads, gadh ris@ esadl/uprstioke ythe sventiaf s wplsnnes) grpemerginay

modul e 30 having a first tensioner/slip joint nodule end 31 and a second

t ensi oner / iFGopngchRurthergibeesemdndesigned tpppdrate atial1 0% fovelsvithre tepsibpeyjliniers

nodul e 30 i ncludes the foll ow ng sub- assenblies: at | east one mandrel, or
spool 5 40; iselptefl which imemalpranticd Indmysirinivg sysem bpeaationg), swi vel 10 assenbly 50;
at | east one manifold assenbly, or manifold, 60; at |east one tensioning
cylinder, or Qeférringeiow @B1G.aigomily, the petentineentib B dir@kddio @BEeITRYMipIGint | N a
speci fic enbodi ment, tensioner/slip- joint nodule 30 further includes at

| east one inodwle 3¢ havigai fivst teoneRsHpiohit msdMY @hd 5 &RNINeYoridQensicRedGipdsintBY
also be included to facilitate the conmmuni cati on of second

tensi oner/gbdde | @42, NPREkBIE WhsPDaerdsHpIoiai Mb@N8z0SahRERI silowiRNdMi t'S,

e.g., riser string or blow out preventer stack. 15 Upper ex) ol m sw vel

assenbly SfsenhtHBI atlida80d R inndR WMoY QﬂOOE aés%%%t ofi® “?F%p ﬁe)ﬁglnh@ of ? a%'% n ey

90 conpensate for vessel offset 1.e., vessel position’in’re A ship to

the wel | . J 0 0..kncl udes fi.rst drel end
41, s econ(?&gneg%%f'zq’%{elﬁ%?g% l{lblngﬁﬁ r%%@%fﬁ?&ﬁ%ﬁigﬂ’ zg.;l%i?tjogF ﬁe.tnmal&?g %ﬂ](%lggrt | east
one hang- Oérfcyl%af;' 9‘0; %ﬁd at Ii@gt%rng .Llip‘-]j in%entﬂﬁy 5 (P Iir?a? s&)tegxgc grgboadi:gén\{,ef‘éz}s%rner/ slip-

joint module 30 further includes at least one lower flexjoint, or bearing, swivel assembly 80.

Base 85 may also be included to facilitate the communication of second tensioner/slip-joint
module end 32 to additional equipment or conduits, e.g., riser string or blow-out preventer stack.
15 Upper flexjoint swivel assembly 50, lower flexjoint swivel assembly 80, and slip-joint assembly
90 compensate for vessel offset i.e., vessel position in relationship to the well bore center and

riser angle. |
Mandrel 40 includes firstmandrel end 41, second mandre] end 42, mandrel body43, hang
off joint 44, and at least one hang-off donut 45. Mandrel 40 may be conmected to a diverter
20 assembly (not shown), through an interface mandrel 46 having a mandrel lower connection
flange 47 which may be coﬁnected to hang-off joint 44 through any method known to persons
of ordinary skill in the art. As shown in FIG. 1, mandrel lower conmection flange 47 is connected

to hand-off joint 44 through the use of bolts 100,

Hang-off donut 45 is used to interface with a hydraulic support spider frame (not shown)
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20 assenbly (not shown), through an interface mandrel 46 havinq nanj{e5004
| ower connection flange 47 which may be connected to hang-of f jgig<Hber

t hrough any nethod known to persons of ordinary skill in the art. As shown
in FIG 1, mandrel lower connection flange 47 is connected to hand-off
joint 44 thrwogiweftse use of bolts 100. Hang-off donut 45 pSrusesestO
interface with a hydraulic support spider frane (not shown) 10 10 Novenber
2004 WO 01&&&%06 PCH1é$§ﬂ/%ﬁ37l which is supported under the sub-structure
of the dri & SHPROFFD PRfer s pub-gracgolths drilling platers. dis allows for the complete
tensioner/slip-joint nodule 30, including the riser and bl owout preventer
(B. O P.) steasipnerisip-jpiint mpdyledfniaelndigs the sissriahd blpwtdubpravnten (B. O sthckyufnde of f
and supported within the spider frame and beans when di sconnected fromthe
di verter adiseambécped fitim the svellkaad amkfharddivhgrel” dndrsuppoeed wittih éteapier frame and
tensioner/slip-joint nodule 30 to be disconnected fromthe diverter and
moved hor i bemisatbey disenodrteddomithadingrthe assdnlsly. CBHis afrdsgementatl 0@ fol ihe complete
sub-structure away fromthe well bore, thereby allowing access to the

vel | bdre censiser/alisointmdnld B0 be Hiseynanstsd ol thé difer@Pind hdRedKRizaitallyD&cB- O P.
and the installation and running of well interface equipnent, particularly

product i onad yigd dyBRekd) fndep AKaB8Buchlie BefayOhdm AR VIILER {B@ﬁggfaﬂlél&iﬁgr al to

both the upper flexjoint swivel assenbly 50 and 10 nani f ol d

Al t er nat i vglogdss i Wl SEARk xnd,gry% i feleatlBR4Yh: ﬁ%&aﬁ&&@&%ﬁ@bﬂ.@g@%@g o <o

tensioning cylinders 70, there turing the tensioning cyli
t hat hang- %ﬁm.ﬂ% ' : he overall lL.ength of
t ensi oner/ gﬂg{ﬂégf@%ﬁ? no Ioglv‘%gq‘?%?ﬁe %Em %ﬁ%ﬁ?ﬁ%ﬁé@f‘ ]}C(t)lﬁ?%e?ﬁsaarllla t%o#hflg donut
45 permts f I f.@xlal nsi d fr cylinder casi 73 of
t ensi oni ng® %&%%%dlgirn%g%?qﬂ%mn&ﬁnaa QFEHEW%%}O_ enuPBFr&E& s gltaﬁsg:rsb*ygg%ﬁl‘?uct ure
oxi B n Sl oG Rt S ridatlv e g et B raeetnsny e soibupper
flexjoint swvel senbly 50 includes first er flexjqint end 51, second
upper f | exPATHeEs Lhdeeshy ol PR neng ARl S p by OB 45 5 disposed

more centrally to the overall length of tensioner/slip-joint module 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 (not shown).

15 Second mandrel end 42 is in communication with upper flexjoint swivel assembly, or
upper bearing swivel assembly, 50. Upper flexjoint swivel assembly 50 includes first upper
flexjoint end 51, second upper flexjoint end 52, and housing 53 having at least one swivel
member, e.g., bearings, which may be disposed within housiag 53 as shown in FIG. 3. Swivel
members of upper flexjoint swivel assembly 50 permit rotational movement of manifold 60,

20 tensioning cylinders 70, and lower swivel assembly 80 in the direction of arrows 58, 59 and
arrows 10, 12. This arrangement allows for mandrel 40 to be locked into a connector (not
shown) supported under the diverter housing (not shown) which maintains the upper flexjoint
swivel assembly 50, the slip-joint assembly 90, and the marine riser {not shown) in a locked,

static position, while allowing tensioning cylinders 70 and lower flexjoint swivel assembly 80
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menber, e.g., bearings, which may be di sposed within housing 5 shown, |
FIG 3. Swivel nenbers of upper flexjoint swivel assembly 50 é(gﬁﬂvtem%erzb&
rotational novenent of manifold 60, 20 tensioning cylinders 70, and | ower
swi vel assenbly 80 in the direction of arrows 58, 59 and arrows 10, 12.
Thi s arrangeé¥@m9cdisl ows for mandrel 40 to be | ocked into Bcoosanestor (not
shown) supported under the diverter housing (not shown) which maintains the

upper fl exj oi sw,yel ..assenbl y~ he sli.p joint as ly 90, and the
marine ri si?mf}‘if“ﬁm@ﬂﬁ}m?l’?WP‘&SSF%B@B-, 6pp§f fj‘f’?@“‘:ﬁ "i"'{a}sﬁ‘?ﬁ’? eyt Fg
tensioning cylinders 70 and | ower flexjoint swvel assenbly 80 11 10
Novenber 287. e%teﬁ@%#%tfg@ﬁ dssw&vofgséﬁﬁd%eqs eRmageasaiippivpaser ngleand yespedi nt
assenbly 90. Upper flexjoint swvel assenbly 50 provides angular novenent
of appr oxi R#fEd| Yrpe fexipin swivel esseraidp S0 ayy be suxcdaprearsizeidagiretl or necessary tang| e
and vessel offset. Upper flexjoint swivel assenbly 50 may be any shape or
si ze desi r pergt moweress of ynapifold pesembly ofh vewiening eflinten74,dbeerafexgritt] swiG0,
tensioning cylinder 70, lower flexjoint swivel 5 assenbly 80, and slip

j oi nt 2assepBEmbE0f andaliprpouitassembly 90 %0 slmarimam of hf)ddpades ApuBARIOVerhdht Bty
direction over 360 degrees. As shown in FIG 1, upper flexjoint sw vel
assenbly SQirkcion @ybi B tepadeky Ahstoesl. inSTGONHuptRp Bexibine ¥iviveNhssaitsly 38 ks i n
comuni cation with inner barrel 92 of slip joint assenbly 90 (discussed in
greater detgliddribfly@hdpetihr ough any nethod or device known to persons 10 of
ordinary skill in the art, e.g., mechanical connector, or bolts 100 (FIG

1) . Preferably, _Séégﬂd?ﬁpﬂe} ﬁéij@in?fm@ﬂ i\é%? exﬁrﬁ@ﬁ)ﬂn %@m':&ef BL.58 @Qloféﬁ%@inéer Mits

t ensi oner/slip-joint nodul € 30. Upper Jjoint swvel assenb

ifold 6 i.oni T 2 Foth
L1 S, S Wy AR R YOI B R |
PN BRSO SRS 5 G B e

flexjoint swivel assembly 50 is integral with tensioner/slip-joint module 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
torqué and imposing bending forces on the mounted tensioning cylinders 70 and slip-joint

15 assembly 90.

While manifold 60 may be fabricated from a solid piece of material, e.g., stainless steel,
preferably manifold 60 is fabricated from two separate pieces, or sections, of material, upper
manifold section 60a, and lower manifold section 60b. Manifold 60 may also be a welded
fabrication of plate or fabricated from one or more castings.

20 Asillustrated in detail in FIGS. 2-3, manifold 60 includes top surface 61, bottom surface
62, manifold body 63, and bearing landing flange 68. Top surface 61 of manifold 60 preferably
includes at least one conirol interface 64 (FIG. 1). Control interface 64 is preferably in
communication with at least one tensioner cylinder 70 and at least. one control source (not

shown), e.g., through the use of gooseneck hose assemblies known to persons of ordinary skill

12




VWhile manifold 60 nmay be fabricated froma solid piece of matery e.
stainless steel, preferably manifold 60 is fabricated fron1tvw%é§53§?ggﬁzoﬂ4
pi eces, or sections, of material, upper manifold section 60a, and | ower
mani fol d section 60b. Manifold 60 may al so be a wel ded fabrication of

pl ate or fal¥@eHt@® from one or nore castings. 20 As il ustwedoedosrn det ai |
in FIGS. 2-3, manifold 60 includes top surface 61, bottom surface 62,

mani fol d bg 63, .and beari | andi flan 68. Top surface 61 of manifold
50 br of or o e it ERHE S sufbie ST butset Rifioc Tttt BeSlaeie: emosghefigont ¢ ol
interface 64 is preferably in conmunication with at | east one tensioner

cyl i nder 7PFesiHEs, g@“ﬁ“&% 5, 2l RECS Y1 (SfliV dernd hoses fopisappertingdhggoosenselough

t he use of_ gooseneck hose assenblies known to persons of ordinary skill 12
10 Novenbehoss aaambiptarhs sepodatpend aispesserypsel As shawnin FIGSEkA testomenflip-

sui tabl e control sources include, but are not Iimted to, atnospheric
pressure, nintmodnlg30nnrciudas twomont interfares®loind sixAcrBioying cykmildrsiVoses f or
connecting the gooseneck hose assenbly to the accunul ator and air pressure
vessels. As showboritml te@8ce G4 jRymitepraisamps, ¢. Spriepmatjctintior hykkillie p2lsirf)@d beles t wo
control interfaces 64 and six tensioning cylinders 70. 5 Control interface

64 per m t SexpttedSoth the contebl souditplarth CondOThRFfade)d [ tRidlisiCsub ERS 6 [to mhi@fdie
exerted fromthe control source, through control interface 64, through sub

seal 69, i 0, gntoRddthohgh ra@f) fluid¥aad, 3 6596060 ndidd itedbiohing bflinB@dd to Rodde 65,

66, 67, and into tensioning cylinder 70 to provide tension to

t ensi oner / ghdign k@&éﬂ&ioﬂ@gﬁ#-ﬁ)ixft%&ﬁﬂéjﬁ@ 6U3RGH ek n PERRE Qbtall BoRl ft’gé ﬂééVFqE It is

to be wunderstood that only one control interface 64 1s require hough

nore than Qe Gl iHaPonly HE ot Qltéfacw ig geqﬁrrig@ll, %gﬁg%hl LF(H'E td‘%ﬁ B%EOéob%ég?:?lﬁrQe be

understood that one control 1 nterface I ze ItTate
co i cat} t | i 6 7 nd 1 he..coptrol
Sour ety ol AP R Puchiih o RARGG ol HaronddueBiinalils BBy WIRPEETT | O

SR M 0.6 L SRR

In one specific embodiment, control interface 64 is not required to be in communication

with radial fluid band 66. In this embodiment, radial fluid band 66 may be opened to the
atmosphere or may be blocked by cover 15 (FIG. 1).

15 Manifold 60 includes at least two, and preferably three, radial fluid bands, 65, 66, 67,
which interface with blind end 71 and transfer tubing 75 of at least one tensioning cylinder 70
viaseal subs 69 that interscct. fluid bands 65, 66, 67 thereby providing isolated common conduits
to transfer tubing 75 and blind end 71 of each tensioning cylinder 70 (FIG. 3). As further shown
in FIG. 3, radial fluid bands 65, 66, 67 preferably include two upper radial bands 65, 67 and one

20 lowerradial band 66. Alternatively, radial fluid bands 65, 66, 67 of manifold 60 may be arranged
with two radial fluid bands; e.g., 65, 67, machined below the other radial fluid band, e.g., 66. In
still another embodiment, radial fluid bands 65, 66, 67 may be machined co-planar to each other.

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
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at nosphere or may be bl ocked by cover 15 (FIG 1). 15 Manifold i.ncl ud

at least two, and preferably three, radial fluid bands, 65, 66,19%[70,"6"%{2@4
interface with blind end 71 and transfer tubing 75 of at |east one
tensioning cylinder 70 via seal subs 69 that intersect fluid bands

65, 66, 67 t hav@@ysspeovi di ng i sol ated common conduits to tramgseersstubi ng 75
and blind end 71 of each tensioning cylinder 70 (FIG 3). As further shown
in FIG 3, r_ggi adl fluid bands 65, 66, b% preferably include two upper

radi al banfidd gand iyt copERugationvi ofbligd snd ‘Hand tgesfer Mbing 3 Fpiixamples a4 al
fluid bands 65, 66,67 of manifold 60 nmaybe arranged wth two radial fluid
bands, e. gasshewn indiG. phwaradishifleid bends 6h7@rdiacompgnigation withdransferdubing 35 | 66.
In still another enbodinent, radial fluid bands 65, 66, 67 may be nachi ned
co- pl anar and cagradiabfinidrband 66 isdn ¢commpanicatiodewith bl ¢0ddt. one or nore radi al
fluid bands, e.g., 65, 66, 67, may be in communication with either blind
end 71 or transWhile ¢aohbfmgdidbiuidhbandi63e6b, 67 Btpreferable dstonommicatich @ith ddhtbD
Noverber 2004 WO 01/ 96706 PCTI USOL/ 19371 fluid band is in comrunication

wi t h dach maferfatd 64 acshidwniin EIGI 3{ tha asksst ohdaiBDMS bafddh centaifition vag tBOOWN i n
FIG 3, two radial fluid bands 65, 67 are in comunication with transfer

t ubi ng 75 blpadnene (mdd Mlid bindi 68 20 SkiGA FIG. ) nHOETRIRE Gathiif Ydstkha Blgnd end
71. Wiile each of radial fluid band 65, 66, 67 is preferably in

conmuni cat i ; ' f; ' t

| east one I?rgdgrfg%ﬁﬁ?gbﬁ%kﬁc ?gbﬁ%ﬁ?@%? ?Sﬁa‘?ud? ﬂ@itéﬂ%gh &BFlrﬁéo g:;?gf d%%h%r adi al

fluid band[g@ﬁreﬁ SORR -e&nﬁélﬁtog}ﬁnd%v' dilled with inert gas at a slight
above 7 '

pressure tmospheric pressure or 1t may be opened to the atnosphere
L0, oY1 de e kBl S 8RR, LAGEDE Ll LS B
e, SRR PhofBEL RSN FA  FERL B S0 B e
B TR P G RERGCE CE R EN R
' preparation 22 which matches preparation of filler ring 23 which is welded 24 into machined
channel 21 in manifold body 63. Manifold 60 is then face machined, seal sub counterbores are
machined, and tensioning cylinder mounting bolt holes 99 (FIG. 2) drilled. Cross drilled transfer
15 ports 57 are also drilled. This arrangement provides a neat, clean, low maintenance tensioning
cylinder interface alleviating the need for multiple hoses and manifolding, i.e., each tensioning
cylinder 70 does not require a separate control interface 64.
Top surface 61 of manifold 60 is machined to accept upper flexjoint swivel assembly 50,
Manifold ports 57 facilitate the communication of the radial fluid bands 65, 66, 67 with control
20 instrumentation, e.g., a transducer.
‘While manifold 60 ﬁay be fabricated or machined in any shape, out of any material, and
through any method known to persons of ordinary skill in the art, preferably manifold 60 is

fabricated and machined in a radial configuration as discussed above, out of stainless steel.

Each tensioning cylinder 70, discussed in greater detail below, is positioned on a radial
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channel 21 in manifold body 63. Manifold 60 is then face machi seal
counterbores are machined, and tensioning cylinder nounting bgli%th%vcﬂ"a’serég&
(FIG 2) drilled. Cross drilled transfer 15 ports 57 are also drilled. This
arrangenment provides a neat, clean, |ow maintenance tensioning cylinder
interface alWeldi/®fténg t he need for nultiple hoses and nanpdwishimgyi.e.,
each tensioning cylinder 70 does not require a separate control interface
64. Top surface,b f nifold 60 i chined to accept upper flexjoint
swivel ass¥ V’h%aﬂ PPBW&‘;?GF?%S%S?J Piand blind endi &, iodhsaparopsiate 5iiab t he
radi al fluid bands 65 66, 67 with control 20 instrunentation, e.g., a
t r ansducer 2uigehand 65s 46 - dSeb swhsyA9chay e Tpkions @askets fd bhe-sieB-tings avichstiape,
out of any material, and through any nethod known to persons of ordinary
skill in tPpsfesgbly redprdest aoshpwadn FIG| W asoutilized fapnsinedongitenm delinbitityi ofcttiei N a
radi al configuration as di scussed above, out of stainless steel. Each
t ensi oni ngcapnedtiod between codirgldnterfmd 64 amdomanifoldro0 dist teetweeh eddiabfluid Bandg$i5; 66oned on
a radial 14 10 Novenber 2004 WD 01/96706 PCT/USOL/ 19371 center which aligns
t he porti ngi and tradsfer tubimap 35 edid Blindiend)71/5 and blind end 71, to the appropriate
radial fluid band 65, 66, 67. Seal subs 69 having resilient gaskets 111,
e.g., Orings Vuck Rensiofer ciRIEET0IM Db dieRdadBlind SndTOWA chd 77, bffindSr ca@ih
utilized to ensure long termreliability of the connection between control
interface B4 ranm waAEQKn VES1b; i |éj,['jgd ; , 5 67
and transfer tubing 75 an blliﬁgglggﬁ% 71. 1%%% gg’si onee?ﬁ%gﬁi?’n%grcy7 o
pref erabl yeaviig bg.d%ilglc&ﬁﬁep&ginyi?y n{a?% €8ithed Sut, &%%gl%flal%ﬁgﬂgo eZ’?O(lj'lsrgd 4,
ug y ,cyllner%ea 9

transfer tubing 75 having transfer I ng cavit and

cylinder gaMbtVaidBm J i i be. f d of . any

mat eri al knomnhlt-ytso pert}s{g]o%\%%&@de%%iﬁggg 3ss %rgigfal%g'l t%%%e"%?f&%? Isi%%fd@t?méeg%i ng 73
i's prfer : 1. on_steel . .stainless . 10.stee tit.ani,um or

al u_m'lﬁum _ue\r{’t itag#ﬂ?% | rgljgle%];n %gétlﬁ)eﬁ’gcy eﬁ%ﬁmig?gmﬁémgldﬁ%f &(OLS?)]PWEHBWS

NSt de oYL RE B e BuhllflodGq ! A0t S TOd 74

Transfer tubing 75 may also be formed out of any material known to persons of ordinary

skill in the art. In one specific embodiment, transfer tubing 75 is formed out of stainless steel
with filament wound composite overlay.

15 In the specific embodiment shown in FIG. 1, each cylinder rod end 72 includes at least
one flexjoint bearing 76, Each flexjoint bearing 76 permits rotational movement of each
tensioning cylinder 70 in the direction of arrows 58, 59 and arrows 10, 12 in the same manner
as discussed above with respect to upper flexjoint swivel assembly 50. As shownin FIG. 1, each
flexjoint bearing 76 is in communicati_on with base 85, and each blind end 71 is in

20 communication with bottom surface 62 of manifold 60. Alternatively, each flexjoint bearing 76
may be in communication with lower flexjoint swivel assembly 80. Flexjoint bearing 76
preferably has a range of angular motion of +/- 15 degrees for alleviating the potential to induce
torque and/or bending forces on cylinder rod 74.

As shown in FIGS. 1-3, blind ends 71 are drilled with a bolt pattern to aliow bolting in

15




Transfer tubing 75 may al so be fornmed out of any material kno t erso

of ordinary skill in the art. In one specific enbodinent, tra flg?‘}%ﬂpﬁfﬁgm

75 is fornmed out of stainless steel wth filament wound conposite overl ay.

15 In the specific enbodi nrent shown in FIG 1, each cylinder rod end 72

i ncl udes at We8K%7060ne fl exjoint bearing 76. Each fl exj ol stT/hsmandsng 76

permts rotational novenent of each tensioning cylinder 70 in the

direction of arrows 58, 59 and arrows 10, 12 in the same nmanner as

di scussed AI50FRAH FHDEEHE R dpBom Fydacet 420§ oiapifold w0y direfarsblymb ipjucdly ofis

shown in FIG 1, each_ flexjoint bearing 76 is in comunication wth base

85, and eaBPProRriafidy sised tepsionisg pylinders 2 emvaly spatddaround tranifidd M aiplbaaieo 62 of

mani fold 60. Alternatively, each flexjoint bearing 76 nay be in

comuni cat PAucitheiensimaequiredfor tie seciinapicatios FeiionitdeylifdeR ) Mlepiet@eayi Ng 76

preferably has a range of angular notion of +l-15 degrees for alleviating

t he pot ent diaposedwith cadoamd 72 aibvidl.egnal] @id 7280 elbwe 1 RECES oPRWEY AR swivdl 74

As shown in FIGS. 1-3, blind ends 71 are drilled with a bolt pattern to

al | ow3bol t inagbérr80]thad € NanifIdey. REAG bYEhRIIORT AGvRET S/ Jr%%??enfloﬁﬂgpaCt
ura

arrangenent on bottom surface 62 of manifold 60. Préferably, a p ity of

appr opr i at eflmdas 764ay WAIRRMLGK 90 hitcorfeitdabl YinHRARRH. M AHDg SR ol d
60 are enployed to produce the tension require or the specitic
appl i cat i ofot il edsiosils BRRIS/T0 URsoe 1 cAREURERLE AR bl o Hl- SRR g%%}a%{a od end

72 down, i.e., rod end 72 is closer to base

W vel 5
menber 80,64 Ban to manifold 60. It is to be understood, however, that one,
or all, tensioning cylinders 70 nmay be disposed with rod end 72 in

comun e o0 B Ty RSt R P A0
o S eSSBSl o 50
‘transfer p'hpeiﬁﬁ%]a%?foﬁ%%_ mani fold 60 and via blind end
While it is to be understood that tensioning cylinder 70 may be formed out of any material
known to persons of ordinary skill in the art, preferably, tensioning cylinder 70 is manufactured
from a light weight material that helps to reduce the overall weight of the tensioner/slip-joint
15 ‘module 30, helps to eliminate friction and metal contact within the tensioning cylinder 70, and
helps reduce the potential for electrolysis and galvanic action causing corrosion. Examples
include, but are not limited to, carbon steel, stainless steel, aluminum and titanium.
In the specific embodiment shown in FIG. 1, slip-joint assembly 90 includes an outer
barrel 91 and an inner barrel 92. Outer barrel 91 includes inner barrel housing 93 containing
20 elastomer packe? elements (not shown) that may be energized with air or hydraulics forming a
dynamic seal between outer barrel 91 and inuer barrel 92 thereby alleviating the potential for
fluid or mud loss from inner barrel 92 through the interface between inner barrel 92 and outer

barrel 91 and into the atmosphere or ocean. Inner barrel 92 is slidably engaged with outer barrel

91 such that inner barrel 92 is permiited to move in the direction of arrows 94, 95 within outer
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71 and manifold 60. While it is to be understood that tensioni | .ind
70 may be forned out of any material known to persons of ordi Rgr@%gﬂqﬂefﬁ?%
the art, preferably, tensioning cylinder 70 is manufactured froma |ight
wei ght material that helps to reduce the overall weight of the

t ensi oner/ sIWQOYH7%t 15 nodul e 30, helps to elininate frie¢i/oserassd: et al
contact within the tensioning cylinder 70, and hel ps reduce the potenti al

for electr ' ' i i cOrrosion. anpl es incl ude,
o ol cctrahte oF, RS- R) VA G AL ASURL RSSO LR o IBLER, s

90 | nol udesosh BROFLRR ol taRGpoRE Ring? o9 et e Lpbs e o doclnipinen

i ncl udes i ¢ _barrel housing 9 ontainjng . 20 el astonmer packer elenents

(not shom?ﬁsﬁoélt(’?ﬁgffﬂ Bvé%é?fﬁ’rr ﬁrE”EBEWélﬁmé%nPerd%mﬁfaﬂéﬁﬂbﬁté@aﬂﬁPfﬁvﬁged';lﬁ‘@mnarri c

seal between outer glarrel 1 and inner barrel 92 thereby alleviating the
potential PYPE CamRlctey smonsd fomats sfidabl enargsmenfaritequteg barrdd 9dugh t he i nt er f ace
bet Wee§1 inner barrel 92 and outer barrel 91 and into the atnosphere or
ocean.’ | nner bafRafition 4 sgparpte dagking hevsingrassembly i invlitded irbsdiprieint asSdmityob t hat
inner barrel 92 is permtted to nove in the direction of arrows 94, 95

wi t hi n out elfowing agemNprehPleto ROBMacD by b b e RGRINg I3 Blandhedke@lin 91.
Preferably, outer barrel 91 includes outer barrel |ower flange 96 di scussed
in great er colldpsedipositied wih respactaelfimer beatel 62. Thip @frafdeMOR s AfvantabbRl wWiah ' €!
upper flange 97 facilitates the creation of a seal with inner barrel 92
such that ietragingbarslabsi® sligsjonts asbablyion] did MUCKRRGRE s RN n%iﬂ@%ﬁﬁ&ff?' etely
renoved fromits slidable engagenment with outer barrel 91. 5 In addition, a
separate | belkdpgsiionr H@'dQﬁéﬂﬁﬁé-ﬁﬁbﬁtehﬂ&ﬂeflﬂ%oinﬂnﬁhl%lpﬁ Rbflendgseol y 90
allowing outer barrel 91 to be retracted by “rreans of tensioning cylinders
70 and | ocked impwarfigdihapsed I 4 g iR Sl i bas el 92,
This arrangenent is égi‘%/ant age%slgjési‘l%\/l\#e{}r?ppfre%%érgg{:]%l ng oréagglilﬁg%éﬁsﬁggéﬁwﬁrj oi nt
assenbl v floxiithwhRNsarkif 80 ARl B infecl il SN SieAdt Ol RSKEY

position for hard riser hang-o or tensioner/slip-joi
Mal Nt eNaNnCey which contains at least one swivel member (mot shown), e.g., bearings. Inner mandrel 83

includes flange 84 which is in communication with outer barrel 91, e.g., by connecting flange 86
with outer barrel lower flange 96 through any method or device known to persons of ordinary
15 skill in the art, €.g., bolts 100 (FIG. 1).

Swivel members of lower flexjoint swivel assen;.bly 80 permit movement of upper
ﬂexj oint swivel assembly 50, manifold 60, tensioning cylinder 70, lower flexjoint swivel
assembly 80, and slip-joint assembly 90 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

20 further alleviate the potential for induced axial torque., while tensioner/slip-j 6int module 30 isin
tension. Preferably, lower ﬂexj oint swivel assembly 80 has a range of angular motion of +- 15
degrees foralleviating the potential to induce torque and/or bending forces on tensionet/slip-j oint

module 30.

Lower {lexjoint swivel assembly 80 may be any shape or size desired or necessary to
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10 Lower flex] oint swi vel assenbly 80 is preferably in comuni ' ]
base 85. Lower flexjoint swivel assenbly 80 consists of inner fr@%‘h&r%gﬂb%%&ozi

and outer radial nmenber, or housing, 82 which contains at |east one sw vel
menber (not shown), e.g., bearings. Inner mandrel 83 includes flange 84
which is in ¥OmHsAscati on with outer barrel 91, e.g., by sorosghsng fl ange
86 wth outer barrel |ower flange 96 through any nethod or device known to
per sons of di_nar 15 skizll in the art, e.g., bolts 100 (FIG 1). Sw vel
menbers of ¥ ?%nmg?ﬁ?lhoﬁlﬂlﬁﬁf’%w Joind syghyeliassembly S@mpanifo W60.dénsiopingr
flexjoint swvel assenbly 50, manifold 60, tensioning cylinder 70, |ower

fl exj oi nt S%“\?&‘im’ %(’?S%Wlﬂ?XJSWF svgivel agemplyj88 inthe dicostionndfiarro s 5% 59.hks dibwect i on
of arrows 58, 59 and arrows 10, 12. As w th upper flexjoint sw vel
assenbly 58 FiGyhdpwenfloxjointswivelassesibln8dis pisifyatpoylmdeentlyahed.t o 20 furt her
alleviate the potential for induced axial torque while tensioner/slip-joint
modul e 30 is i nBasg8hficiitetesyonhetingiegond andB? of tessigral/Elp-jsitk HRlula SGRYMe 80
has a range of angul ar notion of+/-15 degrees for alleviating the

pot entd al equipmehtiae tetduas e. coprddtiobess i c&ﬁ%&ﬁﬁts%d%&ﬁ@. PREIALH, bileBS! Nt
nmodul e 30. Lower flexjoint swivel assenbly 80 may be any shape or size

desired orisnepamearyit a ﬁZerlﬁaﬁgaVMQ{ne&&O@omhg%p%%ﬁ%@%/t&%ﬁg1 .
permt radial novenent of upper flexj oint sw vel ‘asse y , maniftold
nbly 6fangkROEIcEt6 ' ise strifd) L0l i vel. bl
ggjsien t%e dianrggct i gﬁ@g}[&g}%&gﬂgﬁé{nség: Asg)sdﬁ‘g%{e ‘{Oh&%#‘@ g}‘lfegﬁ%on\\/{?gﬁlp%_?’%%j oi %t
connect | ng senaetoniSh Rt G sukr SHbogl. Mkede BaTRTes PR s Rgnt s

connecting second end 32 t ensi oner I'p-joln

equi prent gy - d, . On ees. rjser. Gonpo ts,, an
casing. Pref er%%yfﬁpi%gg&?g tedlg{g&(eag% ‘E@Sﬁ*%‘”{% a F:l‘?x%(&?tcl?egg?%@n@%‘”@ @ct or
(not gho ' LS ] 0-t h nge/ connectors enpl.oyed on the riser
Stri nlg t\(l)méoe{m | taﬂ .“%log]gr &gg?let%é%"ﬁr?@r@“ BHRs Qyemgent whith would tagpeinaepsed, ¢ he

][ : :)e(jr Ois ;{ ' e %rthé) ﬁa@%gng % errxggl(l)tg &r(l}[ sﬁiown 1181'13:1168g?an3|sesai) (n!:)tn S%L\%g)edsisp%segla’lcj trhg1 !nltetléce()f

between rod 74 and cylinder casing 73. Each flexjoint bearing 76 provides an angular motion

of range of 15 degrees over 360 degrees in the direction of arrows 58, 59 and arrows 10, 12.
In drilling applications, tensioner/slip-joint module 30 is connected to the diverter (not
i5 shown), which is 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/slip-joint module 30 and the diverter may be accomplished by means of a bolted flange,
e.g., via a studded connection. In another specific embodiment, tensioner/slip-joint module 30
is connected to the di\.rerter by inserting mandrel interface 47 into a connector (not shown)
20 attached to the diverter. In ﬂﬁs embodiment, interface mandrel 46 includes latch dog profile 49
that connects to the connector via matching latch do gs which I;aay 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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bearings 76 for connecting tensioning cylinder 70 to base. Fl exjQ}nt
bearing 76 alleviate the 10 potential for tensioning cylinder ?@qﬁﬂﬁnﬁ%8299ﬂ
bendi ng novenent which woul d cause i ncreased wear in the packing el enents
(not shown) in the gland seal (not shown) disposed at the interface

bet ween rod W0Eie@scyl i nder casing 73. Each fl exjoi nt beardTigseTfspr ovi des
an angul ar notion of range of 15 degrees over 360 degrees in the direction

Ceni onerl </l p 1o e RefiSoibmodieof heftaen i AiRE Ry GEiBrT o sompengas
h ,  Whj ' d under the drilli ig fl b- st t
v ough et ARG EH=Tianbit (o st BFkovshe presiorsiaph foaptmplan one

specific eﬁquinent. t.he coqgection between tensioner/slip j oint nodule
30 and t he i SIS R OB MOty isrlacsthet dispossdain sommuaicatising with 41 eihdulling . g. |
via a studded connection._ |In another specific enbodi nent,

t ensi oner / ¥959.-2n4 ithe; risep auPlewaet preventepspkoising hrough giecicomr frem tieywillert t i ng
mandrel interface 47 into a connector (not shown) 20 attached to the

di ver Per . Manifeid 80 map thenbe placed incommaticativa ndihet leds ohaaintrdlesukat ch dog
profile 49 that connects to the connector via matching |atch dogs which may
be hydraul i cal |Additiqpaliysrth¢ o akrilling vesselrmiay @k sybithed giige the tksiRflilplion: a
metal to nmetal sealing gasket profile is preferably machined in the top of
mandr el 40mbdulesfibefresenyinention by msibRingiad@adi@thg hdibt A tdbRnins OAREGL By - 18
10 Novenber 2004 WD 01/96706 PCTI US01/19371 The tensionerlslip joint” nodul e

of the preseintaining ant AR Yhd Preside thivhgh tRAsIEATPPSALS by ﬂﬁcil%f {eigbnig an

oil drilling vessel connected to a riser or blowout preventer stack.” For
exampl e, éyiadiremSloRRinlcaliérbniiphalitoRPAM F1chst ol &6 soffce I! SPOSET, I
comuni cation with an oil drilling vessel and the riser or bl owout

prevaot er st achs isiooiaaddioaiih ddiivaf GADnddRRel nd ElbR0GS: oeoSyliRlho! d 60
at east one control SO? 8’

may then be placed in conmunication wt

it | - x_ a_.l. ) ecn.!. d ; h
Addi U] onal dpraribh) Gt bnafbiibl | dr BIIGRSAL TR abFcSd %ﬁ@,lagﬁﬁm}és' , céqcﬁnﬁﬁrgi and

t ensi oner/slip-jolnt e present i1 nve

adj usting éq‘aﬂfﬁjeﬂtg u-'riﬁ b% %E&?a}éﬁ? iton(ghe%ﬂllie&1 91%5 ar?.yFor example, the slip-joint inner barrel

housing and the outer barrel may be inverted, thereby allowing for modifications as desired or

necessary to optimize the handling, operation and strength of the tensioner/slip-joint module.
15 Further, the rod end of the tensioning cylinder may be in commun.ication with the manifold,
Also, the individual sub-assemblies may be manufactured separately and assembled using bolis,
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_. Accordingly, the invention is therefore to be limited

only by the scope of the claims,
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mai nt ai ni ng and adj usting the pressure through tensioning cyliq %mim
. . . . ! . . . . er%004
pl acing tensioning cylinders in comrunication with manifold and a eas
one control source. 10 It is to be understood that the invention is rot
limted to the exact details of construction, operation, exact materials,
-or enbodi rents shown and descri bed, as obvious nodifications and
equi val ents will be apparent to one $MiAIM& in the art. For exanple, the

slip joint_i r barrel housing and the outer barrel may be inverted,

t her eby aIV@@gﬁéSfﬁhAQﬂﬁpﬁ$bations'as desired or necessary to optinize the
handl i ng, operation and strength of the tensioner/slip-joint nodule. 15
Furthér, the roYtapgnsflippintmedslesampysiess| i nder may be in communication

with the manifold. Al so, the individual sub-assenblies may be manuf act ured
separ dt el y and alegeepe sandie ng bolts, wel ding, or any other device or

met hod known to persons of ordinary skill in the art. Mreover, the
i ndi viPdual ass eiridastemne mpperbiexmmsivact assedblglit cafimamyativatveth @k aBRest o ough
any method known to persons of ordinary skill in the art. Accordingly,.the

i nven#i on mendrdlerefore to be limted only by the scope of the clains. 19
10 Novenber 2004 CLAIMS WHAT IS CLAIMED IS: 1 1. A tensioner/slip-joint
modul & conpri sianggast dheatanifeldsih contuiRMneVith Theak 1dasastt PPG MRRER stivex] oi nt
swi vel assenbly in conmunication with the at | east one 4 nmandrel; 5 at

| east Gone RwniblYlikk dtNeBSOSHEURAEBLA 1R NI at #}st A& PHuill AR an@ASsettRB 4 1] ol nt
swivel 6 assenbly, the at |east one manifold having a first radial fluid
band and aas&cond radial fluid 7 band; 8 at |east one slip joint assenbly
having an i nner barrel slidably engaged within an 9 outer barrel, the

innergbarrel havidag @ dipHsk: RAKRY HIAHS Aol HERNMHALAALhOReMdifid he at

9 outer barrel, the inner barrel having an inner barrel housing in communication with the at
10 least one manifolﬁ; |
11 at least one tensioning cylinder having a blind end, a rod end, and at least one transfer
i2 tubing, the blind end being in communication with the first radial fluid band, the transfer
i3 tubing being in communication with the second radial ﬂﬁid band and the rod en{i being in
14 communication with at least one flexjoint bearing; and |
15 a base in communication with the outer barrel and the at least one flexjoint bearing.

1 2. The tensioner/slip-joint module of claim 1, wherein the manifold includes a third

2 radial fluid band, the third radial fluid band being in communication with either the blind end

3 or the at least one transfer tubing,.

1 3. The tensioner/slip-joint module of claim 2, wherein the first and third radial fluid
2 bands are in communication with the at least one transfer tubing and the second radial fluid
3 band 1s in communication with the blind end of the at least one tensioning cylinder.
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10 | east one manifold; | 1 at |east one tensioning cylinder hayi a bl

end, a rod end, and at |east one transfer 12 tubing, the inndogﬁﬁwBBFﬁggﬂ4
in conmunication with the first radial fluid band, the transfer 13 tubing
being in communicatiron with the second radial fluid band and the rod end
being in 14 communication with at | east one flexjoint bearing; and 15 a
base in conmmunication with the outer barrel and the at | east one flexjoint
bearing. 1 2. The tensioner/slip-joint nodule of claim1, wherein the

mani f bl d i%cl udee tepsionsrfstip-jgint modu¢ of tlaind 3pwheteint the tansionat/stipghial médulé d band
being in comunication with either the blind end 3 or the at |east one
transter tidideg. six tgsiofing cyliwdsisordeeres] nplepsi o oforlial tensivhing] @ilimie?s iwier ei n
the first and third radial fluid 2 bands are in comunication with the at
| east 3 one comanwsication with adirstrdnttdl sowee aintlatrledit ahe & thé tbnsidnibgodlirdsrsii in
comuni cation with the blind end of the at | east one tensioning cylinder.
20 19 Nowembmnic2@®with dlsecdiicohsisbwter / sl i p-j oi nt nodul e of claim 3,
wherein the tensioner/slip-joint nodule 2 includes six tensioning
cylinders, wherein at |east one of the tensioning cylinders is in 3
communi cation with a first control source and at |east one of the

t ensi bni n@. cyl Thel@dnSioh&/slif-joift HOMITYRF GRlih O Whdrdin ans $82NGd 0 urce.
5. The tensioner/slip-joig¥ nodul e of cl aim 4, mﬁerein thqugégt&gﬁ second

cont rpl 2s&ﬁb@s%ﬁbﬁn%ﬁﬁrﬂuﬂicmmﬁ%ahQQeﬁMohﬁlgtcpﬁ?d%ﬁ”e tensioning cylinder. |
6. The tensioner/slip-joint nodule of clarm™2; turther conprising at |east
one hang off 2 donut. 1 7. The tensioner/slip-joint nodule of claim2,
wherein at |east one of the first, second, or 2 third radial fluid bands
IS in comguni Chd RPsWMakAr Rk, LI g r. 1.8 e

t ensi oner/ sl i p??éo%ﬁ?lwﬁ%@bﬁlﬁéﬁ%?%%%%%%hZ&Eﬁ%ﬁc?%mgqgi a-rll-g‘3 a8tope; hang 8ffect ed
tothe 2 gapjifold by at | east one sub seal.

1 7. The tensioner/slip-joint module of claim 2, wherein at least one of the first, second, or
2 third radial fluid bands is in communication with at least one transducer.

1 8. The tensioner/slip-joint module of claim 1, wherein the blind end is connected to the
2 manifold by at least one sub seal.

1 9. The tensioner/slip-joint module of claim 1, wherein each of the at least one tensioning
2 cylinder includes at least one cylinder head.

1 10.  The tensioner/slip-jbint module of claim 1, wherein the tensioner/slip-joint module
2 includes at least two tensioning cylinders.
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1 9. The tensioner/slip-joint nodule of claim1, wherein each ﬁﬁﬂihe ?} 4
| east one tensioning 2 cylinder includes at |east one cylinde oo b riﬁﬂ
The tensioner/slip joint .nodule of claiml1, wherein the
tensioner/slip-joint nodule 2 includes at |east two tensioning cylinders.
21 10, Novenber 2004 111. The tensioner/slip joint nodule of claiml,

furthe coﬁﬁTisIﬁb“ﬁﬁ°W€§§?J@Wme@%éPfEﬁméXLdhﬁ%ﬂsmﬁméﬁngsshmhhymﬂnwa:
comuni cation with the outer barrel and the base. 112. A

t ensi oher / SFRUpI} HriFel asssablicin compunichtivy: wihethe pwerdiarreliad fieridseel  havi ng a
first mandrel end and a second mandrel end; 3at | east one upper flexjoint
swi vel assenbly having a first upper flexjoint swvel 4assenbly end and . a
second upper flexjoint swi vel assenbly end; 5at |east one manifold having a
first Imani 131 d 4uensmoe/dipgoiat mebdnobmprisingol d surface; 6at | east one slip
joint assenbly having a first slip joint assenbly end and a second 7slip

j oi nt Zassenbl y #haist Gatmandabhavope firettdndrl Bgl 44 laisesbad rhaskngda blind end, a
rod end, and at |east one 9fl exjoint bearing in conmunication with the rod
end; D0and a basdeasi b @pgdr Mldkfvent OGN AR Blvipnsl & lﬁ)ﬂ&nﬁ&‘ﬁﬁgt Leivihe
first upper flexjoint swvel 12assenbly end, 13the second uppér flexjoint

swi veld assesstrhyly endlarids wedtidepbdickBidt BeivEl dsinblytrani fol d surface, 15the
second mani fold surface is connected to the first slip joint assenbly end

16and st he bl ncht st ond Ahnikdil Aevises ARAmIikRL bl S SERl nafififla 3k e At

| east one flexjoint bearing are connected to t 18base. .
6 - at least one slip-joint assembly having a first slip-joint assembly end and a second
7 slip-joint assembly end;
8 at least one tensioning cylinder having a blind end, a rod end, and at least one
9 flexjoint bearing in communication with the rod end:;
10 and a base,
i1 wherein the second mandrel end is connected to the first upper flexjoint swivel
12 ‘ assembly end,
13 the second upper flexjoint swivel assembly end is connected to the first
14 manifold surface,
15 the second manifold surface is connectgd fo the first slip-joint assembly end
16 and the blind end, and
17 the second slip-joint assembly end and the at least one flexjoint bearing are connected to the
18 base. |
1 13. The tensioner/slip joint module of claim 12, further comprising at least one lower
2 flexjoint swivel assembly having a first lower flexjoint swivel assembly end and a second
3 lower flexjoint swivel assembly end, whefein the second slip-joint assembly end is connected
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13. The tensioner/slip joint nodule of claim 12, further conpri.gi a
| east one | ower 2flexjoint swivel assenbly having a first Iomeﬂﬁgﬁgyf%$ﬁ?004
swi vel assenbly end and a second 3l ower flexjoint swvel assenbly end,
wherein the second slip joint assenbly end is connected 220 10 Novenber
2004 4 to the first lower flexjoint swvel assenbly end and the second

| over 41 exj'ithst fisshilower Bexieintemwsivyl ewembly endrmécthe detondt beebAsgoind sdiel The
tensioner/slip-joint nodule of claim12, wherein the at |east one

t ensi ohi ng 2ssomplylend iheqonpasteduel the bate. | east one transfer tubing, the at |east
one transfer tubing being in 3 communication with the manifold. 1 15. The
tensioner/slip joint nodule of claim1l4, wherein, wherein the manifold
includes 2 two radial fluid bands in comunication with the at | east one
transfler tdbi ngTlantnsineerishpticitt m3ddlé WF d1RANKD, iwheRMIMRNLC Rid Uhe Weddbridpe
blind end of the at | east one tensioning cylinder. 1 16. The

t ensi éher/ sylindey dichidesTedlthet &fe GAmfeMtltfing, WHELE G st B Er@&?éroﬂﬁiﬁgsdeing' 0l Nt
nodul e 2 includes six tensioning cylinders, wherein at |east one o6f the

t ensi Gni ngc@phinicRios with thdmamfol@nmuni cation with a first control source and
at | east one tensioning cylinder is in 4 comunication with a second
control source. 1 I T The tensioner/slip-joint nodule of claim 16, wherein
the first and second control 2 sources are in comunication with the same
t ensi gni ngigyl i Ensi ot i i.p-1oi nt, nodul e of. claim 12,
further conpri s?%gérés%OEFﬁ tJI%ﬁIéIB aﬁs?g@f'u{ ZA’d%heh o, heya %fﬁ’éamf‘)ﬁi includes

t ensi gner / &ld Rai Pt 1.aj 2 wherein the slip.joint assenbly
nct uges 5 aadiE oFRE otk Blo it LGk g W e andger gl 23 10
Novener 2804 v1nd30 cogglgwéﬁﬂ)%'vﬂﬁﬁﬂé SidaRal SERL o eads%llmee teolgsio%linagl crﬁi&d%’r. wherein

the at | east one nmni

1 16.  The tensioner/slip-joint module of claim 15, wherein the tensioner/slip-joint module
2 7 includes six tensioning cylinders, wherein at least one of the tensioning cylinders is in
3 communication with a first control source and at least one tensioning cylinder is in
4 communication with a second control source.

| 17. The tensioner/slip-joint module of claim 16, wherein the first and second control
2 sources are in communication with the same tensioning cylinder.

1 - 18.  The tensioner/slip-joint module of claim 12, further comprising at least one hang off -
2 donut.

1 19.  The tensioner/slip-joint module of claim 12, wherein the slip-joint assembly includes
2 an inner barrel slidably engaged within an outer barrel.
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2 includes at least two radial fluid bands. 1 21. A tensioner/slip-] oint
nodul e conprising: 2 at |east one mandrel, at |east one upper ﬁPgQP%FﬁFrZOO4
swi vel assenbly, at |east one "3 manifold having at least two radial fluid
bands, at |least one'slip joint assenbly, and at | east 4 one tensioning
cyIinger, 5 wherein the at |east one nandrel, the at |east one upper

f1exjoi nt wi vdhe densiosayghipyoint modale ¢fegleim dRe wireminf tiledat lehst @ hewfild one
slip joint assenbly and the at |east one 7 tensioning cylinder are

assen%l ed indudepptipast tyeiradiphfluidbands.near tensioner/slip-joint nodule. 1 22.
The tensioner/slip-joint nodule of claim21, further conprising at |east
one lower 2 flexjoint swvel assenbly. 1 23. The tensioner/slip-joint
nodul e of claim 22, wherein the at | east one.mandrel is 2 connected to the
at | ebst @he uppersidnkgstipgbint msdlyvadlmmasignbly, the at | east one upper
flexjoint 3 swivel assenbly is connected to the at |east one manifold, the
at | east one nanlchol dhei mantirepanaatteshet GppeN Eledbint @AKtel ARRMSLYL Rt IQkNbne
assenbly and the at | east one tensioning cylinder, and 5 the at |east one
sl'i p 3 oi ntmanifsldaliyg anBadt eo addid! FRRL baAAE at RAS RO LIRiofY hisBR8F, &EarGQenect ed
to 6 the at |east one |ower flexjoint swivel assenbly. 1 21. A met hod of
conpensat ioA@tehfsnies &ygialerof an oil drilling vessel connected to .a riser or
2 bl owout preventer stack conprising the steps of. 3 providing a
tensigpner/slip-j oi njhs@fltheat I SRNSLARAT 4 atplewo%%g&%&-&%@é&e@t

| east 4 one mandrel, at |east one upper flexjoint Sw asse y, at

| easts one ,gBRbiyOlnd aD Yt e Handdl, O ﬁ{}?ys? 'gpg%lzpé'ggn? 2RemBRd Pa 18 &l T1uid
bands, at |easf one slip jolnt asse y, an t Teas ne tensioninhg 6
cyl i nder, =y | t.he at |east one u r

fl exjr‘;(cj)i nt tég\%&\n'g@g% Qggﬂggrﬁag% ?/SI,S&H@&% ﬁ,g‘é rg?? }Ig%‘ t C%%réearrr%ﬁlflf) %ﬁir%ffp'{%'ﬁ %@B‘%East one
slip joint assenbly, and the at |east one tensioning 8 cylinder are
assenbled to forma unitary, co-linear tensioner/slip-joint nodule;

1 22. The tensionerfslip_—joint module of claim 21, further comprising at least one lower

2 fiexjoint swivel assembly.

| 23.  The tensioner/slip-joint module of claim 22, wherein the at least one mandrel is

2 connected to the at least one upper flexjoint swivel assembly, the at least one upper flexjoint -

3 swivel assembly is connected to the at least one manifold, the at least one manifold is

4 connected to the at least one slip-joint assembly and the at least one tensioning cylinder, and
-5 the at least one slip-joint assembly and the at least one tensioning cylinder are connected to

6 the at least one lower flexjoint swivel assembly.

1 24, A method of conipensating for offset of an oil drilling vessel connected to a riser or

2 blowout preventer stack comprising the steps of:

3 providing a tensioner/slip-joint module, the tensioner/slip-joint module having at least

4 one mandrel, at least one upper ﬂexj.oint swivel assembly, at least one manifold having at
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9 placing the tensioner/slip-joint nmodule in comrunication wtht Qi)
dr?llinggvessel 10 and the riser or blowout preventer stack; gﬁgaﬁfnﬂmr2004.
pl acing the manifold in communication with at | east one control source. 1
25. A tensioner/slip-joint nodule conprising: 2 at |least one mandrel; 3 at

| east one upper flex}oiﬁt swi vel assenbly in comunication wth the at

| east Jone leastiypgpdipt fleid handse at deastnencnslipiibiot dssemblypambint leadtionn tevstoninghe at

| east one upper flexjoint swvel 6 assenbly; 7 at |east one slip joint
assent¥ y hexhnder, wherewrtbe atdeast ehc mbidielbihy atlegsigae upper tllexjomn swRebasteiblpar r el
the inner barrel having an inner barrel housing in comunication wth the

at 97 eastheahkasrmné fahifigld, 1B aitledse ast slipreint £vehiniang tieydtilagesnehaiiontea

blind end, a rod end, and at |east one transfer 1 | tubing, the blind end
and tBe treiwfierrd skintdedieiforg 4 minproHiheatensdonatkliRjcditiendaaRri f ol d; 12 a base
in comunication with the outer barrel; and 13 at |east one |ower flexjoint

swi veld assenbl yplicingChentasibalsiipoind thbduldm Pamamaatod BEh teloiPEtiBhe bakdrel -
26. The tensioner/slip-joint nodule of claim?25, wherein the manifold

i ncl udes aarditiétise2or elvalt pldvatitet sharchnand a second radial fluid band. 250 10
Novenber 2004 1 27. The tensioner/slip-joint nodule of claim26, wherein

the flii nd end igSaciny them@QIHIAHA O RLARaMbA \bléﬁ %ﬁq{aﬁé ({n%tcoﬂtﬂ)(il brcd | Ui d band and

the transfer tubing is in comrunication e second radial fluid
band. 1 28. The tensioner/slip joint nodule of claim26, wherein the
mani fold further includes a 2 third radial fluid band.

1 25. A tensioner/slip-joint module comprising;
2 af least one mandrel;
3 at least one upper flexjoint swivel assembly in communication with the at least one
-4 mandrel; |
3 at least one manifold in communication with the at least one upper flexjoint swivel
6 assernbly;
7 at least one slip-joint assembly having an innér barrel slidably engaged within an
8 outer barrel, the inner barrel having an inner barrel housing in communication with the at
9 least one manifold;
10 at least one tensioning cylinder having a blind end, a rod end, and at least one transfer
11 tubing, the blind end and the transfer tubing being in communication with the manifold;
12 - a base in communication with the outer barrel; and
13 at least one lower flexjoint swivel assembly in communication with the base and the
14 outer barrél.
1 26.  The tensioner/slip-joint module of claim 25, wherein the manifold includes a first

2 radial fluid band and a second radial fluid band.
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1 29. The tensioner/slip-joint nodule of claim28, wherein the hlind end
in 2 conmunication with the first radial fluid band, the tranéﬁé%m?ﬂg$ﬁab6a
is in comunication with 3 the second radial fluid band, and the third
radial fluid band is in communication with either 4 the blind end or the
at |l east one transfer tubing. 1 30. The tensioner/slip-joint nodul e of
claim28, wherein the first and third radial fluid 2 bands are in

comuni cation with the at | east one transfer tubing and the second radi al
fluidl 3 bdhd iEhei tengioneristipgeinti awpdwiet loft tleinbl 26pdwherein  the3blind hend is in
tensioner/slip joint nodule of claim?28, wherein at |east one of the first,
second, 2 emgirication awthethe fitstiralidb fiodband and toowmansfer adingdn incéhmaticdteast one
transducer. 1 32. The tensioner/slip-joint nodule of claim?25, wherein the
t ensi 8ner / with fhejsedond radiadl filid band. ncl udes si x tensioning cylinders, wherein at
| east one of the tensioning cylinders is in 3 communication with a first
control source and at |east one of the tensioning cylinders is in 4
conmmuni cation with a second control source. 260 10 Novenber 2004 1 33. The
tensi @ner /3.1 p-TheitiisionBiiih §oiftf m6daé BF ddim Y &¥iRleth B Snahifb@itauAny iReeRNY
control 2 sources are in comunication wth the same tensioning cylinder.
1 34. 2The 4 pasdsNGh{dSahdP-] 0i Nt nodul e of claim 25, further conprising at

| east one hang off 2 donut. 1 35. The tensioner/slip-joint nodule of claim
25, wherein the blind end is connected to the 2 nmanifold by at |east one
sub seal. 1 36. The tensioner/slip-joint nodule of claim?25, wherein each
of the at astrrane, . 1St AN | i,pder. i |l{ﬁ%§- t.l.east. one cyl.i nder
head. ?1 :?>7i.9(?TheT th eﬁeé‘f‘gﬁéé@?@"?‘g- jg]lg@idglltlé ﬁgdﬁ{lgl (?? > clai erIT?Z?? %medr ein the

o0, Nt Rkl IR e AN NS Bl dRES! wbi i RURHANGaSY M Oer >

1 38. A tensioner I'p-join e conpris
3 the second radial fiuid band, and the third radial fluid band is in communication with either

4 the blind end or the at least one transfer tubing.

1 30.  The tensioner/slip-joint module of claim 28, wherein the first and third radial fluid

2 bands are in communication with the at least one transfer tubing and the second radial fluid
3 band is in communication with the blind end.

i 31.  The tt_ansionér/slip—joint module of claim 28, wherein at least one of the first, second,
2 or third radial fiuid bands is in communication with at least one transducer.

1 32.  The tensioner/slip-joint module of claim 25, wherein the tensioner/slip-joint module
2 includes six tensioning cylinders, wherein at least one of the tensioning cylinders is in
3 communication with a first control source and at least one of the tensioning cylinders is in
4 communication with a second control source.
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2 at | east one mandrel having a first mandrel end and a second dreu)e9964
3 at | east one upper flexjoint swi vel assenbly having a first pefyember

- flexjoint swivel 4 assenbly end and a second upper flexjoint swvel
assenbly end; 5 at l'east one manifold having a first manifold surface and a
second mani fold surface; at |east one slip joint assenbly having a first
slip jbint 3sserbt yersioderhip-ieinsmodulel o cilimp?, oiheteimgreftel ydesdondBcairol east
one tensioning cylinder having a blind end and a rod end; 9 a base; and 27
0 10 Novenise#rc@@etinbomatunicetist withnihe kanetendidring Giinderswi vel assenbly having a
first lower flexjoint swvel 11 assenbly end and a second | ower fl exjoint
swi vel assenbly end; 12 wherein the second nmandrel end is connected to the
first upper flexjoint swivel 13 assenbly end, 14 the second upper
flexjol nt $di velhasasoid/yliepihtinfoddRNTREADS! Rrthiieohdpisihg alBadiBRM .8l
surface, 16 the second manifold surface is connected to the first §|Ip

j oi nt Assedbhyt. end 17 and the blind end, 18 the second slip joint assenbly
end is connected to the first lower flexjoint 19 sw vel .assenbly end, and
20 the second | ower flexjoint swvel assenbly end and the rod end are
connected 21 to the base. 1 39. The tensioner/slip-joint nodule of claim
38, wher ei D5t heTrd reh§@R /5148t BRSO BE a%e%,%%eﬁgtﬁ%léfli% e!nlﬂﬁse Sonfled B, ON€

transfer tubing, the at |east one trans

2 manifold by at least one sub seal.

1 36. The .tensioner/slip—j oint module of claim 25, wherein each of the at least one
2 tensioning cylinder includes at least one cylinder head.

1 37.  The tensioner/slip-joint module of claim 25, wherein the tensioner/slip-joint module

2 includes at ieast two tensioning cylinders.

1 38. A tensioner/slip-joint module comprising:

2 at least one mandrel having a first mandrel end and a second mandrel end;

3 at least one upper flexjoint swivél assembly having a first upper flexjoint swivel
4 assembly end and a second upper flexjoint swivel assembly end;

5 at least one manifold having a first manifold surface and 2 second manifold surface;

6 at least oﬁe slip-joint assembly having a first slip-joint assembly end and a second
7 slip-joint assembly end; |

8 at least one tensioning cylinder having a blind end and a rod end,;

9 a base; and |
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3 conmmuni cation with the manifold. 1 40. The tensioner/slip-joi noduyl e
claim 39, wherein, wherein the manifold includes 2 two radial lﬂltqﬂv "‘E’ﬁﬁa@h
in conmmunication with the at | east one transfer tubing and one radial 3
fluid band in comunication with the blind end of the at |east one
tensioning cylinder. 1 41. The tensioner/slip-joint nodule of claim 38,

wher €i0n t he t ensileasephis lawer jflekjpint Fothel @sse@biyngdvitEes fisdt Nok@NSd:GeThtNGvivel
cylinders, wherein at |east one of the tensioning cylinders is in 3

conmmuiri cat assembiy tid @ndfal se&ind Comdr MakjomOivel asRehbBiendeast one tensioni ng
cylinder is in 4 communication with a second control source. 28 10
Noveriizer 2004 1 42, wHeid 00sdcoiEha®idRnd & ohnddRd W e Bfst Gk MAdine WELHET N
the first and second control 2 sources are in conmunication wth the sane
tensigni ng cylinder. 1 43gedfi@chgnsi oner/slip-joint nmodul e of claim 38,
further conprising at- |l east one hang off 2 donut. 1 44. The

t ensijgner/slip-join §F : i SLLN 1O _ |y

i ncl udes 2 an innert&i)ﬂ?érégl:l@gﬁeé;% &E%ﬁ%é‘ée \E/ﬁ% tﬁn(gﬁ§ghltﬂl§%tgét{)§é rtgﬁsiﬁsrl{b45.
The tyjgnsioner/slip joint claim 38, wherein the at |east one
mani flol d 2 includes at Irgglggmtl%ﬁﬂrr:%di al fluid bands. 1 46. A

t ensii@ner/slip-join I IS4 NGg; t,l,east one.mandr el t | east
one ulgper f1 exj oi nt Ehgﬁ%d%g%i%%uﬁa@egsc%g%&edgcﬁzhe @‘Strrﬂ TJPI(S‘F Eﬁsagﬁlyle st one
slip,point assenbly, at zlm%a}ﬁt one (tiensi oning cylinder, and at |east one 4
| ower fl exjoint swvel assen%lfy, B%wherein the at |east one mandrel, the at

at 1 d8st one sl ip | Beric-andSRREry! SeREb R da SomBHE 19 TEohist B nder
and e at | east one |ower, flex%lﬁfélré;lg,sal\amgvel assenbly are assenbled to 8
SI9p ] oi

formd unitary, co-linea V&A%t nt rodul e.

20 the second lower flexjoint swivel assembly end and the rod end are connected

21 to the base.
1 39.  The tensioner/slip-joint module of claim 38, wherein the at least onc tensioning
2 cylinder includes at least one transfer tubing, the at least one transfer tubing being in
3 communication with the manifold.
1 40.  The tensioner/slip-joint module of claim 39, wherein, wherein the manifold includes
2 two radial fluid bands in communication with the at least one transfer tubing. and one radial
3 {luid band in communication with the blind end of the at least one tensioning cylinder.
1 41.  The tehsioner/siip-joint module of claim 38, wherein the tensioner/slip-joint module
2 includes six tensioning cylinders, wherein at least one of the tensioning cylinders is in
3 comimunication with a first control source and at least one tensioning cylinder is in
4 communication with a second control source.
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1 47. The tensioner/slip-joint nodule of claim46, wherein thelﬂﬁ%&%ﬂﬁkr?@ﬁl
mandrel is 2 connected to the at |east one upper flexjoint swv

assenbly, the at |east one upper flexjoint 3 swivel assenbly. is connected
to the at |least one manifold, the at |east one manifold is 290 10 Novenber
2004 4 connected to the at |east one slip joint assenbly and the at | east
one tensioning cylinder, and 5 the at |least one slip joint assenbly and
the at | east one tensioning cylinder are connected to 6 the at |east one

| ower If | exfdi nt Thewiensidnex/slaeiobit ymoduledd, claimrédt hebkrein tho fipe nedtstqegd foontradf f set
of an oil drilling vessel connected to a riser or 2 blowout preventer

st ack 2conpsdusiengretimeonsiheqisation with ther sawk thinsigniag t@ieleoner / sl i p-j oi nt nodul e,
the tensioner/slip joint nodul e having at |least 4 one mandrel, at | east
one upper flexjoint sw vel assenbly, at |east one manifold, at |east one 5
slip joint assenbly, at |east one tensioning cylinder, and at |east one

| ower 1f | ex§#Di ntTiewensiner/Gipgsineniolivle of cIMAEE & ifivtlicd Cordpridigad lcadivhemangbgl , t he
at | east one upper flexjoint swivel assenbly, the at |east one nanlfold
the a2 | eagnugne slip joint assenbly, the at | east one 9 tensioning
cylinder, and the at |east one |lower flexjoint swivel assenbly are
assenbled to 10 forma unitary, co-linear tensioner/slip-joint nodule; 11
placing the tensioner/slip-joint nodule in comunication with the oi

drilliing vesseltThelensRd/diBGoki S80uObf @éﬁ"‘%%h@{ HVARPS -joﬁk%&%mbﬁrlgd&c?es

placing the manifold in communication wt east one control source. 30

2 an inner barrel slidably engaged within an outer barrel.

1 45.  The tensioner/slip-joint module of claim 38, wherein the at least one manifold
2 includes at least two radial fluid bands.

1 46. A tensioner/slip-joint module comprising:

2 at least one mandrel, at least one upper flexjoint swivel assembly, at least one
3 manifold, at least one slip-joint assembly, at least one tensioning cylinder, and at least one
4 lower flexjoint swivel assembly,

5 : wherein the at least one mandrel, the at least one upper flexjoint swivel
6 assembly, the at least one manifold, the at least one slip-joint assembly, the at least one
7 tensioning cyIindef, and the at least one lower flexjoint swivel assembly are assembied to
8 form a unitary, co-linear tensioner/slip-joint module.

1 47.  The tensioner/slip-joint module of claim 46, wherein the at least one mandrel is
2 connected to the at least one upper flexjoint swivel assembly, the at least one upper flexjoint
3 swivel assembly is connected to the -at least one manifold, the at least one manifold is
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10

11

12

13
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connected to the at least one slip-joint assembly and the at least one tensioning cylinder, and
the at least one slip-joint assembly and the at least one tensioning cylinder are connected to

the at least one lower flexjoint swivel assembly.

48. A method of compensating for offset of an oil drilling vessel connected to 4 riser or
blowout preventer stack comprising the steps of:

providing a tensioner/slip-joint module, the tensioner/slip-joint module having at least
one mandrel, at least one upper flexjoint swivel assembly, at Ieast one manifold, at least one
slip-joint assembly, at Ieast one tensioning cylinder, and at least one lowgr flexjoint swivel
assembly,

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

assembly, the at least one manifold, the at least one slip-joint assembly, tﬁe at least one
tensioning cylinder, and the at least oner lower flexjoint swivel assembly are asseﬁxbled to
form a unitary, co-linear tensioner/slip-joint module;

placing the tensioner/slipjoint. module in communication with the oil drilling vessel
and the riser or_blowout preventer stack; and

placing the manifold in communication with at Ieast one control source.
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