1 0 RAM STYLE TENSI ONER W TH FI XED CONDUCTOR AND

FLOATI NG FRAME CROSS- REFERENCE TO RELATED

APPLI CATION This application clains priority to

provi si onal patent application 60/879, 275, filed Jan.

8, 2007. FIELD OF THE I NVENTION Thi s invention

relates generally to tensioner assenblies and in
particular to a riser tensjoner assenbly associated
with a riser extending fronl subsea wel | equi pnrent to a
floating platform BACKGROUND OF THE | NVENTI ON A
floating production platformis often used for deep
waRAM STYER QENSBONERWITH FIXEDDND UGTOFOANDFLOATENG
risers extend from subse&@RxMEpnent on the sea fl oor,
such as a manifold or subsea production tree. The
ORICSSFREPERENTGE TO RELYTERARMEOATIPN n t he platform A
riser tensioner is nounted on the platformto apply
TaR dippiicatidnadlaimt @richit@mo provisiogal ipaeet applidadon 6018TIAVSY filed Jan. 8,
200pi cally conprises a plurality of pistons and

cylinders nounted between the platformand a frane
FEH@IOBTHEINVENTIONSer . Fl uid pressure is applied to the
cylinders to apply tension to the riser. The platform
THi? Vi gentionasl ke pehealigytof teadivich asssbiaaarelqin padatlar © a riser
teh€isd Rsembly msocttedawith aufseeaitandinghfeort isslsea wefl eqoipmsat, to a
floging@laffbinvel y stationary at the surface, so the
novenment of the platform causes the pistons and
BAYIKGRESD tOF BHE OReENTIMON d and outward. To avoid
damage to the riser due to platformnovenent, guide
Ar Abitig Spidyctioe phitfotroyie bfted used gagdedph@atetr Ekhode ol and gas
paiidioft Ode @in@e Sikbrd eigidi fivgn Abseasa@ipmeoy dnl thé saffldofl@uch as a
miahis&d or sbsea Puddierionrtek] FeSisar éxtdnypihedigh win opdnivigaa tHepldtfoem.
Aptsait eiiditei i© molM¥EsERE platforthtb apply Wid haihth@ t@isdh irotheiser.
SUMVARY The riser tensioner has a frame stationarily
Th®kMi@Br fypiciliecodipries aphirilitpof paftodshad tylmaers mBunted between the
platforibdnd tayfrafie s@iusddan the 2idét. Elyidiphddairs isapgliednolthe eglindeds eegiply
teh§lén for BerEiscThel pl&fdri Gadvies wakdiddodwily frohh e GybsedeliiEinent in
redpcisStepRiveLthdwuirénta ThE 858 Wicease, fid iiadvdlpstagrphiy & eRSudice,
sd theti®embiR &F .theplgiforfhecause ML pistoss MALUYIiRGErd ® dufoRe inward and
oltlvedt i ng platform for novenent in unison in response

to waves
To avoid damage to the riser due to platform movement, guide rollers may be employed to
engage the riser or a conductor pipe surrounding an upper portion of the riser. The guide
rollers are typically mounted to the platform for movement in unison with the platform.

SUMMARY

The riser tensioner has a frame stationarily mounted to the upper portion of the riser. A
plurality of pistons and cylinders are mounted between the frame and the floating platform.
The cylinders are supplied with a pressurized fluid to apply tension to the riser. A guide
member is mounted to the floating platform for movement in unison in response to waves
and currents. A bearing support is stationarily mounted to and extending from the frame. A
bearing is mounted to the bearing support in movable engagement with the guide member
as the guide member moves in unison with the platform. In the preferred embodiment, the
bearing comprises a set of rollers. The guide member and the guide roller or bearing
support are in telescoping relation ship with one another.



and currents. A bearing support is stationarily

mounted to and extending fromthe frane. A bearing is
nounted to the bearing support in novabl e engagenent
with the guide nenber as the guide nmenber noves in
unison with the platform In the preferred enbodi nent,
the bearing conprises a set of rollers. The guide
menber and the guide roller_or bearing support are in
tel escoping relation ship wPth one another. 2 In the
enbodi nent shown, the guide nenber is tubular, and the
ri ser extends through the guide nenber. In this
Le thecdibo@inient shbven,phagider merhises isambulppard e cker axtends througdy the
gdide knembhre In thissirbndienack, thy Iplarfden Basaneppaydatkemhdtadowdreleck. The
pispmeand delidders Breemountesigo hendpeer desk. (Tibel igtiidel nfemberhie mouredb fo the
labat eckratld exterels dpwarp vieowgh tah bpanglg imtheappmidedy. i n t he

upper deck. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
BRIERDESORMFION OF BHE DRAWINGS®r t ensi oner assenbly,

built in accordance with the present invention, and
HG. his & themavd viatveof podset itasiondr | aSenidly, dudt sicdvesrddnice with the
presewiyEntioncandiis &r inteangliapn@sitias.senbly of FIG 1, in an
extended position. FIG 3 is a schematic view of the
HG.s2is b acdgimaie vieassfethb Irigerotendidner askembly o KISt A aot @#dextended
ppgsert i on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Referring to FIG 1, a riser tensioner assenbly 11 is
FiG.S06 b athemlatid diéw af the e tehSorex baerdbln gf Floe il vie @ metsiood pasition.
wel | equi pnment 14 on the sea floor and a floating
DHETRALED iDRSCRIRTIONIQF THE O§VENTHOMN at t he surface. The
subsea wel | equi pnent 14 may be a subsea wel | head,
Referthgab IRDG. I,raatser @wadiddenhsderably 01 hedssdciared with @ sisdrdB extending
betovesrestbeg wel équipmehdss o thielsea flbaradnd ngfloapng gredddtion facility or
plagfoinh iat Yhe Juitact. OTHer subbed @Ell reljsipmentt314 snagt &t h ovnbgeh | wellhead,
produdtioa Crde) nfabiifisl@ sor voslier facdliies [fole bdnvdying Rieflefluids3td the floating
pfddu@idni facilign Thé 1ewedl ead tefnidsr Upwasdtidradiy sobsahtovmalbsea well
e@dph@ineMiRisel 43 idfixed ghleagh apkextands upwdrdfromlsolata well equipment
19 thadifgh afopdningtifi the fleadi@alatferth., ri ser 13 extends through

a conductor or guide nenber 15 nounted stationarily
IrothisteR®odimantitider Ohextards thrdugh a Goidileton@gaiie nkmbes1S mounted
staticiaglyataltye produdliar fadlig. Gaige mBmbérH6y prelleabBttabuldr andiess an
innBadiadBeOlit Rt tithh aeduet didmetdr BE frisdr313. Risen3 k3terdst 40ds guide
nbowel 5g0 iaditer ERIARE 16 b irtefading it reqiipmelitan tHebprbdiction facility.
Théfodkef amliofl guidé inBmBe&tUL Py bk 1ceated Bahpb@@ducdfidefidadag production
fathiey.| ower end of gui de menber 15 may be | ocated at the
bott om of the floating production
The platform preferably includes a lower deck 17 that is rigidly connected to guide
member 15 such that gunide member 15 is stationary relative to lower deck 17 and the rest
of the platform. The platform also has an upper deck 19 that is a fixed distance from lower
deck 17. In this example, upper deck 19 serves as a base for riser tensioner assembly 11 to
actuate from.

Riser tensioner assembly 11 preferably includes a top frame 21 positioned above upper
deck 19 and stationarily mounted to riser mandrel 16. A plurality of hydro-pneumatic
cylinder assemblies 23 extend axially downward from frame 21 and connect to upper deck
19. In the preferred embodiment, cylinder assemblies 23 are circumferentially spaced
around riser 13. Each cylinder assembly 23 comprises a cylinder or cylinder 24 and a



facility. The platform preferably includes a | ower
deck 17 that is rigidly connected to guide nenber 15
such that guide nmenber 15 is stationary relative to

| oner deck 17 and the rest of the platform The

pl atform al so has an upper deck 19 that is a fixed

di stance fromlower deck 17. In this exanple, upper
deck 19 serves as a base for, riser tensioner assenbly
11 to actuate from RiserStensioner assenbl y 11
preferably includes a top frame 21 positioned above
pigpe26 sude it dyfindan dsssinblics @A actudty berweant anckxteodadi eeition as shown
indiidr 2land @. refacpidupoaition ys efioviny olr BIGo3e Brefidratdy eaohl dytidder 24 is
maseditaiesriidtoapbanidclaid ald the dgpenevalr of ehehopistbn afris Bdunted to
fean@ 210 Hoeeter,t that wppegemeldclould 10 . reversed. (eylipdafassemblles 23 exert an
vpwhkidemyda forcepl riserdSrand dalp nbdlieeiste 2Bargeein axial loads on riser 13 due
te infoyainére rof nihd pdoflyctisp fcdaly tewaoimdl awayefrori 3ubsEaedquipment 14 in
reypbnse dewavas sehdobynt23 conpri ses a cylinder or cylinder

24 and a 3 0 piston 26 such that cylinder assenblies
A uide kallat er bratinge auppeann 28 xktemideldwpwsidtfromn frase 2h@wand am upper
pottion of gahld reenitet Nacihabtle pasiplde sowas gwtowiler suppbrG25 Iomprises
fRef memabdry oe dtbesc yatadd@rcudferénsiallyrapant froim sdaglt iodwarBakly brace
ek@ndyperllebek arl Siaofiguideemenipe 1 5.exlcriotel g 2otle poliet suppad could
bieSubbdit rif cllet @ refdiemmdXbrrokidwep@tion dthatideamembayelifeGuide roller
sappoktdShas b éwedr sedlthaGy spasekbaboas gertblérenad dBgw@dememban 15, even
dufiga s chidiensi dtekd positionoay showein HIG. AnCuiietqblet sippdrt 2y isatghdly
cohrebige so frama2i abchl thadmide olldr seppoit R Sds atatibrarynwitie fieemt 2¢fand
risérel 3pDecksdTj narklaeide inteynbeo1fiaindvesaxthllaway arfiraodndewibvsed relative
te guldgroiatsudpbri2’. response to waves and currents. A

gui de roller or bearing support 25 extends downward
Uppamadd Riwer Biarmgo 2nd2@areuppatied popdidomolief sgppiorde2Séomiyelling
ehfagementtwich dx@rple ahgide, meubedd 5r Bhdhebeasng soprefe@dbly a set of
6127, 3% Swhidhr cdmprises Alphiraitpof olac gacesipacadferentially around guide
medmber nf.evgpet aad logeppdlets 17, Atnaghimhthe tnveemertad putde axenber 15
rélxdvend gujdarrélldr ehppoittds @rpubdeirsliadfsuppoirtdss mpvddexiallp upward and
dBlvhesrd atledvg, to guiidel eolleD$uppdrt 3311 eet preferddiembodinient) wdlkers 270 29
afy ghasillyt patedChiart eandnloudited ramuthel ignep Qide icdrpuitke @emiste 15. Axially
spRiAgeipard follefa27 X Helys k@distriButp pdces fidh duide menhtenks toggudlie roller
sfpdit 15SsoShaciesdr sdnsivaer tabembBWEL traé’férsofogentdorcae adsatiatdd with
n@vementSlo thagroductiomfability thlotgikguiqeaRdrhbed 15 amisgude@vlfer support 25
rhthdothad dirktiyderisepliber support 25 is rigidly connected

to frame 21 such that guide roller support 25 is
BGal ishevay ensibit Bssbhblfel 12ih Andterhédifé pdsitionDedspididns A partly
eRteAlded tind Erafie M &packd abdMhauppat bt efpstddeCnétitstr dOWRVEIGA 2, the
picluédonWesseltias Gioveirioalvhror Sldiup @ the Afbsea well equipment 14 from the
position in FIG. 1. Because riser mandrel 16 is stationary, pistons 26 have extended from
the position in FIG. 1. The upper end of guide member 15 is farther from frame 21 than in
FIG. 1. The upper end of guide member 15 is closer to the upper set of rollers 27 than in
FIG. 1.

o

In FIG. 3, the production vessel has moved farther from the subsea well equipment 14 due
to waves or current. Pistons 26 have contracted and the upper end of guide member 15 is
substantially in contact with frame 21. Guide member 15 has moved upward such that the
lower set of rollers 29 is now engaging guide member 15 near its lower end.



Upper and | ower bearings 27, 29 are nounted to guide
roll er support 25 for rolling engagenent with the
exterior of guide nenber 15. Each bearing is
preferably a set of rollers 27, 29, which conprises a
plurality of rollers spaced circunferentially around
gui de nenber 15. Upper and |lower rollers 27, 29 aid
in the novenent of guide nenber 15 relative to guide
roll er support 25 as guide roller support 25 noves
axially upward and downward relative to guide roller
Althopgh fonbembodiridnes ¢t thé presand iewrixioh imsa beenr ddstréred 12 detail, it
sB&uld &k emndecitadd thas pawas chpges sebsdturionsn bsd alanatiohe cambemade
hetedponoditigui depanippgifeim b pridviplalahy scopp @f thegnepaert. For example,
riithérl tieanpuRiE rolRSs thabips ad the biasings, bushimg$ cnubkls: dsed Algurather than
angiipie tenlral Fuddegnaérdieer tiol FeeivesIhipriser,ta farakitg of hffitet guigemembers
codld ecangiloyad.SEekd yifsel gtidansbdes wanidendt rE@iveesriser, rather they
vaskie raduactd wirédinfereniatigaroiisd b risdrssupl sdacteen sonfieadithel dylinder
abdembligh Aguatthg upperipaide Tolleanet vgnuildlee mobrtel to 3hepyp ftam2 For each
offadt fpaide tnkeatbex] il ehat inytartco thel ERet ghdle nhdnfBersvailtbexsentialvouginhe
upps endofithdltbp ftaman i nt er medi ate position, with pistons

26 partly extended and frane 21 spaced above the

upper end of guide nmenber 15. In FIG 2, the

production vessel has noved downward or closer to the
subsea wel |l equipnent 14 fromthe position in FIG 1
Because riser mandrel 16 is stationary, pistons 26

have extended from the position in FIG 1. The upper
end of guide nenber 15 is farther fromfranme 21 than

in FIG 1. The upper end of guide nenber 15 is closer
to the upper set of rollers 27 than in FIG 1. In

FIG 3, the production vessel has noved farther from
the subsea wel |l equi pnent 14 due to waves or current.

Pi stons 26 have contracted and the upper end of guide
menber 15 is substantially in contact with frame 21

@Qui de nenber 15 has noved upward such that the | ower
set of rollers 29 is now engagi ng gui de nenber 15 near
its lower end. 4 0 Although sone enbodi nents of the
present invention have been described in detail, it
shoul d be understood that various changes,
substitutions, and alterations can be nade hereupon

wi t hout departing fromthe principle and scope of the
invention. For exanple, rather than guide rollers to
serve as the bearings, bushings could be used. Al so,
rather than a single, central guide nenber that
receives the riser, a plurality of offset guide

menbers could be enpl oyed. These offset guide nenbers
woul d not receive a riser, rather they

[¢]



woul d be nmounted circunferentially around the riser,
such as between sone of the cylinder assenblies. A

mat i ng upper guide roller set would be nmounted to the
top frame for each offset guide nenber. In that

i nstance the offset guide nmenbers woul d extend through
the upper end of the top frane. 5 CLAI M5 The
invention clainmed is: 1. An_offshore facility, having

a floating platform a ri seP havi ng a |l ower end

secured to subsea equi pnent and an upper portion
extendi ng through an openChgIM$ the platform an

i nproved riser tensioner, conprising: a frame
RBicaiventivarcidigediunt ed to t he upper portion of the

riser; a plurality of pistons and cylinders spaced

Ici r c amfoffisient faailikyy havingianflodting plafermi, agiser laginp apovedr end seagred
te yubseackguipinentragd auppbegbriet exeeding theough amepeaing i the platform, an
ifnproaéd rixgr ehsdriencomprisivee: cyl i nders being supplied with

a pr e$sme badchafilyumwinted tathp lippet psoroof theaisthe ri ser; a

t ubub giurgity d& pisendeard ¢phinddre shat@l ¢itvemfdransitliyngropldathé opening,
ehdr pisrow emdecyliinden being s@onted hetweapbe freme andihe dloatigcplatform, the
cglindessrveing stgpied wilea pessugredifhugl thhpplv ghsiothe tioprisde
menbetybular guite membérl meounted pp dietfloatizg plaframi fbiymovmeheid unson
imredpodxd t© Raivescand ouvrana dhe Fiser R tbindking throagietha padeciembe;

gui de gnderballer sapdrt atatibeagitt momeedsot andfexgudinle dovavaed srom the
framgnatoadd the ghide mgmbeleardol | er support, spaced

ci r canfeast evnki sat b¥ gaide unkkrs heugted de the igbide relied support, spaced
ciralrhferegtiatiygagedeht guidt hndnliter gnd dle rolligneagemsent héth ghe deide
nigibeeds thguide meinbignmdvss imbditontwith thd glaf@mm 2. The
facility according to claim1, wherein: the platform
2has @he fapifier acdadingacndlain 1] eéindide lplatfoine hdsr anmppersdeck and a
1bvae ekl trliowe it heatspfeive dealpperalack; ahdthg ghide meripes mognted
torihe dvesdl deck @nd &@erdowpvard ecdughiie wppdraads upwar d t hr ough

t he upper deck. 3. The facility according to claim 2,
3wher Thafatilis ageordieg roeotdiar?2, RasreRinhel gpéd mennikr thhvdn uppar eatl that
iBatfal fixed didiasdearome thk upper bk anp pdswed @aktharicl ata fix@delistaatobelow
thehpperidsckat a fi xed di stance bel ow the upper deck. 4.
The facility according to claim2, wherein the said at

4| easTheomdliseiccalingt caint Blwietesn the QAP ki B&S oddset ph@lideS®Ollers
compiisdé leuppet deebSguideaallesliodatéd X ageddiisine be&ow eleoftinidhend a set
of ToaREguidFllds Beited a fixed distance below the upper set of guide rollers.

5. The facility éccording to claim 1, wherein the guide member has an upper end that
is below the frame while the pistons and cylinders are in minimum stroke position.

6. The facility according to claim 1, wherein the guide roller support comprises a
plurality of braces spaced circumferentially around the guide member, each of the braces
extending parallel with an axis of the guide member.

7. The facility according to claim 1, wherein said at least one set of guide rollers
comprises a lower set at a lower end of the roller guide support and an upper set positioned
to engage the guide member near an upper end of the guide member while the pistons and
cylinders are in a maximum stroke position.



of lower guide rollers located a fixed di stance bel ow
the upper set of guide rollers. 5. The facility
according to claim1, wherein the guide nenber has an
upper end that is below the frame while the pistons
and cylinders are in mninumstroke position. 6. The
facility according to claim1, wherein the guide

roller support conprises a plurality of braces spaced
circunferentially around t hé gui de nenber, each of the
braces extending parallel wth an axis of the guide
menber. 7. The facility according to claim1, wherein
8sai dAameth@hst tensienifgh ridtr guerditngr Hbrh esnbsea equipmners @s aafloating
plapfost, viidh iAdludes mdwaing@fthne@fto the @is¢rpdnd etougtingifestens ppdetlinders
batv@erd fhe UjiaREm Al t0Rirhé, @ne dupplyinge thy agkndetsewittufldid pressure to
appiyeasion@ahe tder, dpdmproeadem tomprisirgui de nmenber whil e the
pi St @hmoamihg a@ulde Adeber tatte platfom;maxi num st r oke

pOSi tb) @duntthg a glide folRE§uUPPOHt @ithd Ra1Be, GIN MQurding b Se@ bf guide

ext efulie @ the giiiStollesapgiting ifertling @ngagéhamtvith he guide

pl at embar; addi ch i ncl udes nounting a frame to the

ri sefc) ianfksponsttd Ndatfoinat oosensdnd ©yird Natelr awap dtoneehe tshissea
pl at équipmeandud e wakv&nind/anainsitp ploying othé hreide ythénieteris unison
Wi t hwith the @lagfoms sndrelaive  apptoytht el anlldrGuppoet aridser pf guide
réllegs, | MPr oMedE ’malOd@ioh sy MGth tea)sefount i ng a gui de

menber to the platform (b) nmounting a guide roller

9S UPPTKd méthod dteortling i®claiang] wheteid step(apfusiér cofnpdses eaending the
i@l thieiigh thogdidem@htiesle rol | er support and in rolling
engagenent with the guide nenber; and (c) in response
to platform novenment toward and away fromthe subsea
equi pnrent due to waves and/or current, noving the

gui de nenber in unison wth the platformand rel ative
to the guide roller support and set of guide rollers,
which remain stationary with the riser. 9. The nethod
according to claim8, wherein step (a) further

conprises extending the riser through the guide

menber .



