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frictional wear capggqadiy-the relpdp e oBRld28MWREt weensrd'r,epstv\o strings. _
Al 'so, the casing. St:&drm.sebﬁahg In$-£"bb©mswr doesmmpsr equire 5. -a -
termnator. CasingRiser(80)) -~ 7"0D0.272"W.T.- 72kips 15
-5 By the systemthmbin@mave j ust 2&6@609@&17"w5ubsta&3km part: of the
nmooring i s by theiAffiRis 1988poidst ri igs: 78and 80 This provides. a mich'
stronger anghorin ﬁ'?l ?Wﬁvgner tIre ciasia géeysecgrr\?/hgfoﬁtre H rﬁ{gf&@:&%ﬁcﬂﬂ%&%ng afford

nore protect "SR ven a.very severe.s &ranount - of . moor.i ng
by the outer risergpipe 24 corrpargisjsmobm;zrsnm casi ggh Kigd | NQYS 78, 80,

- etc., 20s a functi ogasidg t he -cr oss-.38@y8"oD@l3sar wer.or-, 1044Mnsc accurately, 20
function of their cwmectrve axi aIS-SABéQDIWWm' T.The pheGkipsf t'he nooring
carried by the 10Ce®nd ng-risers’ rra gpﬁ%ﬁgpﬁﬁ; Iomﬂ%ﬁpﬁabout 25% t o, about

70% of the total nd¥Mthg forces. ere thEPtasi ng.risers

carry 27% OfAn%QﬁnJ@&Mh@Q th@éaﬁlﬁg H&rscﬁl'%(‘i‘ﬂtaﬁhe mdori 84 inCathwateris: - -
18-5/8" 00 0O.625" 10 ki ps- Casi.ng Riser- (78) .. 95/8 -OD 0. 352"

WT. 25 .128 ki ps BEer- S 18-5733009&5$MT(80) 460 kips . - 7 CD 0 27%"
W T. 72 Ki ps Casing Riser - - 183~ W@SOQQ@SQ W ser 208 kips o_

- 0.217" W_T_. - 28esing °Note A &8 QD nds '%BFarrpI e of V\here

the casing ri s'ers s % of | tﬂ?z g inc ter i.s: Riser

- 18-5/8".0D 0. 625" W 455 Ki .
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¥hsi ng rl
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An exanpl e of Whergasngisar ] b}fgﬁ ggrorézsﬁﬁ of thga }gg fagr 8e6122
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WT. 35 460 Kips tuping Riser. 2x2 3}'8"66% eom sl3 3/8" OD.0.3§9"
WT. 208 ki ps. Casing Riser 9-. /8 CD 0 97 . .-239 ki ps

Casi ng Ri serThese distributions are?!'etefﬂi)nﬁ tiﬂﬁa axlal fl'axlblllty of Wlshrsﬂmgél' alidlblag'reliumted _
2x2- 3/ 8" tembe@tulwd prasdure effect. Thby will. gheng®(vhen the tgmpesgtaneghidthe presgves disttitutior asi ng
risers. ch?f ﬁrm g H’Gm'?:grcmé whep fbarqﬁ'mpmo fprge chapoegjusdarthe

18- 5/ &0 c gf’hea ove e;:\;av:‘en h ve eenq, ﬁ@: lg r@%g po%s%%rcorgé)?% 71940
P 231 .

WT.
Casi ng- Rlva’sigr 'tl%?ei ﬁﬂoﬂgd r?iﬁ from the spirlt s 35

Tubing Riser = - .2x2-3/8" CDO 218 WT . 60 kips . - 35
These di §tarm$3ut ions- are determ ned by the axial fI exr b| I ity of th r| Ser
‘l“"a‘tiﬂ% bl

ol :gzﬁsr%mﬁrzw&g R

stri A61Y whi - noorin or ce changes

under t he 1 o wmfﬁét nﬁéaeoﬂerumslmstrmrmsm mtﬂmf easrng;m; seffhg. . VWile
t he abov eelaipiship soeiat saidFasteiséreemiuil asdsaidtirst siring grcmdhgﬁbetaﬂh:ﬁ-tight cpmdupossr bl e
to i ncor por supporting Al upperiend ofsnaid fitshgepcandyit franpsaid vbessh telhmfmhpfhts’. spiti t

f_cpppectingtheloyesend of ag rigerc q‘\'ﬁf‘?ﬁf@ % qaﬂ ig
or sod¥ hg %?gg K sashily srm?;a'ag i spooned drer G'Q ww%w‘f %F light

casing se %mparen@omraeseond hmc&.eaﬁmeﬁd v%aseda aayhaam&.er toand a.
second sk4ié wo:refnsefb'énmsroﬁgh&mﬂrcp erkaidivbdsbin:-sai d first string:and
ext endisng ded pawethiddan cisiaed irf Claisit1 isdludingpuppritingsaid sewnd ﬂrseseundunt frotﬁtHembmervmss h

conprises: connecting a first riser conduit at its lower end to said first
string of casing in a sealing relationship so.that said first riser conduit
and said first strrng of casing forma fluid-tight conduit; supporting the
- upper end of sai d frrst rrser condurt from sai d vessel ‘to apply tensron '

oy Y o - v N 1



duit; and supporting the upp ond riser conduit from
@d vessel and applying a tensﬁmﬂ'ﬂ"mglﬂm ri ser conduit fromthe
buoyancy of said vessel. 5! hethods asr claimed in Claiml

i &l udi ng supporting sald second riser conduit fromt @B 2Pt 47958 4
GB 2 019 471 B 4 Wthin riser 24 and riser termnators 34 and 50, we
have pr owitslg Ase? 29 biiPrser8infinaibrs B2 aHESY) welh8vd drévided ¢éntalisbrd 38 BEtigin@he 34 and
50 arisbr2h@nd terrsinators 3dRhd SOmd thé firssdr iritérthedibte siting bicadiBg 28 Bnddentrdiidérs 3r s 37
bet whetweemessing stings 1&pnd BG- Bvthius3DingBy. weirgatral dherfrictional weer cansediby thet he

fr éc felasiya m%?ewm§w“ﬁwrwa% Alsg; the Fasias RN bAng inside e r@ﬂedoes\nf’twvhgs (&

atar a
s{l gt de niaais gu%sttant?al é the Oes %Q;[ t % %m

termsnaspvf r% S vgf RhtrolGer britHorihg Lpe %ot a gl feaﬁﬁéfbgla%ﬂ “part
of t afordWidrd ;ne:eetﬁmmytha b@nt Jfraaary@a&rmorﬁ,tmemu.?&faia ringlby thed duter BV | des a
muc h piph 26 noreparedwo e inneg castng 38in§OT 8, 80 Jita/,dea fahation of the cmer-sepnqmal wacbrvi | |
aflPompransceratsivod @utgho :gf tgmr tteﬂ!z)sc@«;ggal fbﬂbnatvv@p ars efithe @;fﬁi@r?rﬁggmhamu 10 of
m)orP?F@f‘ erp MaY ¥3[Y BPM 23 ©Was 3 % wbm o ng strings 78,

etc. %}9 qxample p{here the °?f|'"gt'ﬁ$8?'8 'gl |"(5‘??a‘f'9 cha" GHim water F?Dr e accurately,
a functlon of &} 24§ espectlvqa_eg;gnaémf,b@g@l\}pl-rl ity. ghlgkiggart of the nooring
carried by the cadfigResHi(78) I'i SEBSB/8E0D 0.862 WITOM as 1I2gw|pas about 25%to about
70% of the tot AasinpBisert@0)f or ces. AOEO.ATYIW.Tof wherakigshe casing risens
carry 27% of t HabingBserng f or ce2t#8"QD MR WHIWIT. | s: R3drs (24)
18-5/ 8" 0D YowgpAKIRjg $000poundss o ki ps Casing Ri ser (78) 9-5/8" OD 0. 352"

w ¥ An]%gmélk gﬁhﬂée the casing risers carry 451650%lgﬁ1%ri%f%?cre |r( &% water 132 7/78 Oé)DO 27 2':

0.217" WT. 3.3023 Ki ps Note1s$/&ldb¢52§acwer poundsss kipe exanpl e of where
t 9 casing risdaasingarry 45% of13:3/6"0@m880tWTOr ce itdakipsm wat er is: Rixer

18-5/8" OD 0. 64@sing\V T. 455948/ g%zgg”v"‘\ﬁ ;gskikips Casi ng

13-3/8" QD 0. 3singy T, 144 Z P20 Casing

9-5/8" CD 0. 47799 T, 126 %kié QQITY W-T- 21 kips 7" 0D 0. 453"
WT. An &8mkib BEwHring Basing risers carry 80% of &h“&ﬁn&@m@a%ﬁn wh¥elis: .~ 21 kips
An exanpl e of where the casing risers carry 60% of the mooring force in
ca@sm wat er i s: Ribr 18- 5/8"GH(3325”WT 460kips 18- 5/ 8" OD 0. &&6"
WT. 460 ki gngmser 13-3/8'”'0950 - Ri ser2°8k'ps 13-3/8" CD 0. 380"
WT. 208 Ki a '§§:ng RI ser9‘5/8 °D°9 % g WT. 239 ki ps
Casi ng Riser ; 19 Tubi ng R ser- :
2x2-3/8" OD 0. 15 ""W‘F %%ﬁ An exgn{) e of where the casing
riggers owmrexymfld 8 veterd the casingrriserg cérqr&ns df thegudoring\@tcelin ¢abm wafer isi ser 30
18-5/8" OD 0.625" WT. 460 ki ps Casing R ser 13-3/8" OD 0. 719"
WT. 383 ki (MseCas; Rl ser 13°5/3"°D°9255'/V8-’T oD 04§Q$‘PSWT 271 ki ps

Casi ng Ri ser g:s':g Rlsar- 9[',WT 231 s35 o
Tubing Riser ~ gasnd 8 —3/8 OD : | 35
Thesse distri butmgm%mggre det esz va)fl al fI %;sl lity of the rigger

strings and by the expected terrperature and pressure effect. They w |l
change \Mhese tﬂsmrbuu detasminedibyithe h:da exiidlity ofahaliiset stritgstandby the bxpeetad each
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to i Oﬁ@ﬂmrtl@érﬁn withdl@déb%&!naffrbﬂfiﬁe ft bfdcbp romthe spirit
or scope of the invention. Cains 1. A rret hod of connectl ng a vessel

roatlng on a body of water to a subsea weII havi ng a flrst strlng of
casi M "Qiet and secured in ho e in the ttom of sa vvater and a

iﬁ v;g bkt mmmﬂzﬂvﬁﬁz}z:?éz:@ e,agﬁg;amn “ext endi ng

dagPElsi s'iﬂn'agn@ ending db er h nsQa@d t st |d 45
corrpﬁuse,a.che&mﬁ .1ng a first riser con | ower end to said first

string mfonmﬂmg”ngﬁrstmsa' comdultiatigs lowérahd anﬂhlf’m sﬁnﬁ Bfa:‘asusgalnd sédlingt riser conduit

and sodtidnshipr sotthas seid firgt riser conduitagd Bajd finststdriguof ehstngq!hm adlyiight cor@uippor ting the

u phg_)ge r e rFHPRﬂ""@ahQ}‘HPP"r%‘F °frq85’éif3f 68?1 aenqu't frem ﬁ?'éeé((:?sne Jeanply ‘9'! Pgﬂ'ﬁ@ ensi 58>n
said

reyctlng the
seco éetl Ql’og ip s& t%q:t sl?tg’gecﬁlbfﬁtrﬁg cg gas £||g aH saugﬁc?n |"§?' cgnﬁrﬁrm a second t uid-tig a| second

string %pmgnea @pdr ehd bfsaRke 8ind rarsér%sﬁduﬁ@aﬁm«a v&@él@h@amiyﬂeﬁdudﬁltd tight
Ccondsaid secamirisstigppouit frongtht Beoydigyer seidvbsf. sai d second riser conduit from

sd@ibd vesd&methetl aspglainyedimClaint ‘emsludmg suppertingisairkseocond risereonduitdiorh the usnep m §5he
buoyancy of said vessel. 55 2. Amethod as clained in daiml
i ncl udi ng supporting said second riser condU| t fromthe upper 55



©as clai ned
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G 2 019 471 B jmllﬂiuﬂuw"u \Ml ri ser condwt ‘at a poi .
above the | evel on said flrst ri ch sald flrst riser. -
cond®t is supported fromsaid vessel. 3. A method_as cl 8Bt 4H A m1Sor -

aim2 wherein the axial tension appl ied to all tensi oned condui ts within .
sai d fi renti of dafifirst @SR doHduit ba potht bifive thaMGS! onfsaid AdtiisePSid@nel whlA wiid figbrseil t he

t ot al axdoadiuitSs supportaddromasaidivessel. by said first riser conduit and all
t ensi oned cérﬁ@ﬂhgd o q'afmﬁi ig &lan fl oy @almra 'ybﬁfelc thedyipl tensiop anpl'emtwser@wn

chord sai "t'ﬁeh ng ‘H"'&"’B tﬁ?'%@hcent iC
ottt et e R e
tensi On%cﬁdréﬁ tlfeﬂﬁ&rofﬁﬂ wa r ﬁ r|s connect n '
upper end pe@kdnkionedditst Asr Borkdlit:St rlser condwt fo said 10 vessel: a
hori zont al beeti¢cahgupbart beadmg connecpgean Lmndepmpdrtmmfedudmanruerfaondmtosaidar condui t
and sHl dveseeksel to transmt hori zontal forces therethrough; a tensioned©
riser casi n@éj’zlz"t é’ ween,anupppread P?'F'%‘b?fst‘ﬁﬂmﬂst"“aﬂﬁt and spidyaseakioans
suppor ti HG*Tal o] Hithin/lgha P RleS Gl ofhiRpel 10 5. A system
bibp mesnsiu.splan Glridar Eidink sédng fom salévedkaper end of the riser

conduig y@tétrﬁi&dlaﬁhﬂadti ClgiOdlin bhich R @b HIBA BE th ugpRPeNddEth Hse corliE Nat or1s 6.
A syst enaxaagdnod;mmdthemoﬁoatahbeénwns€:teemha15r| ncluding a centralizer on said
ri ser casj n8- Ayystempesglaimedin CGlaimy erdliaimn Sdnchidingialsentyglizer opgaidsisercaging tring asi ng
string B%:Z’l‘f’g;ﬁ termieatdn thapplbefsaid e rasing string bﬂgg phaboyt ypifqr thigknggsialong fis
7. A

fanﬁgr%\bmnéia Ve§§e‘?% éﬁé@ﬁﬁcﬂg 8%t§r tﬁ? 91}4 Ooro*@?lgé’ntéc(%gﬁnogy O%O

plura taac&emm%&rdf the bady d?%ter the
wat er Whl cha censipriddies iiseacdndmgi oned first riser conduit; a vertical support

beari ng comasre:ttlcaigmnrthmeccctmebtlpoan urpar end pediool off saiddirst rides conduibtecsaidt t 0 sal d
vessel : a hor| zont aI bearing between ?n u%)er end portio
254 8

sai
first29i tse ff’?‘f i 'éh%@éTe @ortion gf:said oy ?'E’c?ﬁ'f’d?ss?'é? ces25
t her et 6 g, J’:’L%ﬁéi %?.thﬁ,asgwgtﬁéem?.guwdﬂ n said first riser
condui t; ppoie Righrs ﬁlg% @F?&F Ldsivg stiRg forh sB&firsCrded doBduttisk b [0el bEAE AR d
first rl\&&rca|@omttlbbara.tg a | evel above said vertical support bearing. 30

8. A 8@t hod8ok methodafrenchpring aessabfloatihgert & bugy oiwalertoalyubsda welitheving afirst sub<3®a
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in Sasﬁl r&:tnﬂulf‘ﬂ it® ouﬁ?&id'wsaﬂm&@frﬁ'nﬁdf d%vh@ln@ea‘hﬁé featiciempd 35
string aé’thdhai)éiid!fldt ribGrdiﬁWnd'&MﬂsﬁsMrd oS €Y tbrmtafiuidgightdnddcur ed i n sai d
hol e whi ch euppprting the upi3send of said t‘uam;gmonmjpfmn'fsaydypsspﬁtggnplmmmbemp, i ts

| ower end t e°@a¢tt99m°r'%we"9t'¢ of rﬁ e‘IS’F“’ tees conguit 1o said sedopd;stringafc ‘ég'w@ ‘gfﬁ“'rﬁ"

t hat it?ld Bt Rlyin upe é 'Efc “5 g %’P'°§ﬂ°f’?l‘gs"6'?°”e
f1uid g gﬁm o ? Dt WAl lﬂ\fder%@r'ls%nfttgrﬁfppgﬂp%ﬁronGpndu'q

from salgm\fﬁ,ﬁ rch u oply ten5|ont ereto connecting t ower end of a
second ri sealsmnehﬂhgsa‘ad)se&ﬁiddus&eemdfrehrsala@neibn @aaisNg; applying tension to
sai d second cerineging tiericiverend ef@rthitdaiser conduitsaisaid thinhping ofdasing: sai d vessel and
40 c#hnect eepht"as temna'p thishdsepgonduit f&"%n e Means pypgorgd by aid ppgsel and. 45

40 Secur@ﬁﬁeq ﬁﬂg %‘I&Pl’ en 0 saf(g;#lf’ :::Bl’ GSOle'lr con l%ﬁﬂi{@??@gg&“ ttO am%ée?ﬁw&e&a&gnm on

to an up,g rlsi}éi I'sconne sal d Second
riser con uu c nhméﬁ.&hw&%kwadmmmmqﬁdang the | ower end of a third
ri ser s@onduidtA methséitdhnbdling 6l veskdl foeing bn & ety dEiwatédito a subsea walpsubstagtialipass i i onsa o
sai d t hiheceinbiefore desaribddii t f r om t ensi on nmeans supported by said vessel and
45 connect edOtAsystem foranehoringeivessel tosting 'E"hz’l‘i"’g qtﬂguwaneﬂylaﬁgefe@@éml ng the
upper entPegiPed Wit PrHiiay refaraep tthp AHSPTPYNNE B8Ry ¢ ension to -an upper
portion of sai Rdntédforvswalvsvs%qﬁoncmmmﬂtac*’u&rﬂ'}:;cya nFre (987 W Auianl Offep- r i ser
condui t from said tenfSBH THELHIs Lo WC2A 1AYgom wich oy o™ P8 nect i ng a vessel
floating on a body of water to a subsea well, substantially as 50

her ei nbef ore described. 10. A system for anchor | ng a vessel floating on a
body of water substantially as herei nbefore described with parti-cul ar
reference to the acconpanying drawi ngs. Printed.for Her Majesty"s
Stationery Ofice by the Courier Press, Leam ngton Spa, 1982. Published by -
t he Patent. of fice. 25 Sout hanpton Buil di ngs, ‘London, WC2A 1AY, from which
copi es may be obt ai ned. _ . ' :




