GB 2 024 766 .B -1 SPECI FI CATI ON

- qui ckly. di sconnected and then reconnected to a floating facility if the
need arises. Marine production riser system and nethod of Mor e
specifically, the riser systemof the present installing sa

invehtén is conprised of a lower. rigid section and 70 an H%%%?z“f"f xibl &
section. The lower, rigid section Background of the invention.

conpri seSPECIKGAIANY having.a plurality of guicdiskly disresnefedarpitinestbnriestedtotai on
“rel ates to a marine riser - therein adapted f'P@P"ﬂé%‘@W\rféhea‘eﬁH!'ﬁwlt of -

i ndi vi du qugtiontigersvatem fddnethodiohst al | i n é'se'sVSt e present

- conduits. s"é 2%l y acut at ed connect or a%%’ﬁ’ﬁgﬁ %‘gﬁgfot:‘f .dsﬁ,ﬁld.
free- St aBginBundRirkWoedlos €T bly is attach b&a. u ity
d?tal

and i s 10 ThopresthfinvehtichaaiRtes B h Mari@ &S 1 0 CORKEGA adabtdd $ece|v
cooper at eyswint dnd a njathes eftinsoiing sk dnll erofeet Ween floWeontaits. membtatytaamtecmbnﬁéaﬁr assem-
sur f ace. particularly relatesde 3 frs-strodib@ matiee rigen de t hé)lwstmmhed toithy lowey end of the casirtg@ndis

critical qusmnerepa'ﬁteweersmor@ 'r"tﬁ'ﬂuct | on a °°° retee't'ameeé@a?@tht to

the base i{gi eratﬁ% [¥] IOHO I’O- a" %I':i re ? as er F‘alg\" HF%Q
8 buokdg, rﬁﬁ?ﬁf‘&%ﬁe Bod r‘éswar.d. of t s «igda;‘rde R SRS BTt on
system f gGgkd rom the matifé h\%lllté?ﬂﬁﬁeb\&érgig sﬁﬁﬁﬁ in@Werkikhi &
verti Cads tohPtoltid¥udae Bn’ﬂtﬁ pﬁ)HﬁJuaﬁllﬁhsG%e pr odueo ipagitidhameRR@Rce on theXdsd) Disd dadiky s of
when in piétsitishedrButhesysiamzomiivelycaisd g | s of seftielengthwdxteSliodm apregesiiadepn the-
commonl y prodhdtieniriger, is usually gmfnfﬂs@wéme oFr engt h t gnadine kattdmite xrnind jugtbe ertthebwbelarwn

t he prod qcﬁPF‘t"‘FE!‘é}“gth fic [I%Hs ‘?Ppr i sed “GPnedaY ‘W“”aceir%&%gﬂ -

i sp d

pOI nt szj P PEIB shgjgproi‘gc a as aﬂ arT';e condgg trgln t Ergqun d

pro oducéd facthty is cofn asﬁ Jﬂ'@dtﬂi’& r é‘H:i ecuftl

t ranspor sRehgb Patfine éy ifc@ EReft mwswota&ﬂy ase%nate?mt\eebnlatﬁ ahdlth mamdasld

near sur femeedzasurl’aeb comions fitfegdesiereeqy oduct | o] ﬂloﬁ E@@Sits afe guidad intatheir r@dpective guide

condr t i ongrietywf goyenventsceg. heaveasl|, pichrdrint s,  ettebes Within the ¢aging.Sachdiowoendyit isdanreds
prodéde teicdﬁmd?fd?férPde”cﬂOTh%ef %\R@rm rigid §Qe é't'P!ﬂ'? 'tF surtﬂmaea'sw@e@m%d {o

. St OI’ age Uit %s"tch%fafl ? WOve u g"{l@s'gg% com nsevclhlg;lmlj aﬁl
bot t om agf r't'é"t, iﬁﬁa ﬁﬂute.rtﬁwfacqre,ﬁd’ﬁﬁd Hnal B theht mfer&%m
flow con mrgosas@srcem%h QirbuldnBS PECT ifdRIirdd aﬁtech!@roltﬁetutspé? nmxeézséatnﬁe
e.g., beaveo siiriakd andpeatr&hfac@kohamons etistdieg Wos Hiow coriaeit id@isicighg. TrReBxibié MW lines.
condur t - ibalow thesuréxe. Pér agib@ systemtohaleanf or a ppodaraiy aeeach gfedifienestiengthitopre @t
t hr ough irsosptahi¢ Qrerat'eméhfartd\usf@lwéme@f conneetaeq!emw‘a' tzlmﬂetr thipfcuffigient
with sucKese e' ametmthmtt's Nt cwepenaat% t jlgpgth E‘B je *r'tﬁtv 'atme ew thin
rrpq'aé ‘L’f”

t he baﬁg t,,eéfg Y EBHINe RREPYTORS Er theu 1968

rs
flexib 6Ue to%%’te‘r ﬁ%s%f‘sohﬂgl'o\ﬁhéjual ﬁe ak) n\9 rdtoform
operat i orto.wr&alacwrea&abtweenostérén%tstamef ow | laraaa;ary|so¢damdxem5mmanﬂoesach -
f I exi bl e rigdr sy@terarbust lse capediemnbeingearostely a zone soadface. Thddlengdna each fibwiie milkbeisach that
at t ached insiiiedivdthoys pesiuiriemehysbstantiadessist t | ve 3@ caterant loopsvill becpresent titpreifeai pll imes
surfacéo éﬁﬁ?éfP’(“ldUﬂ'§ ‘é‘ﬁY‘@? $hejvariqus elementts ¢fyy c‘S?td’gT"tg PPFa f agteh Steﬂ‘h'ﬁ‘ef‘P@k?'IS’I e

fIOWlIﬂ%?n e%{rl ng.i moun %‘%eggc qaéf%
are. each IR fm,.}"esat it Souly @?. el e

nmust al S%e ot Iring reRiolA BahEdrRRRlriseM T h eanQngﬁt §Eb Mwu?d the Mxibfelih s|t8bé3n
Cci ent aeptdmaAGAlyMb blovide fohdxtrern@yitostil® COMpeN hatidieda®4 unitagibgibdie foquitk braleagac h
f | exi bl e sdrfagevonditorise.ghueivahes, te risarmustibence \sprirlagion andiissormagion tup flobing facility.
operatio ﬁaR9P‘e of hsina peicvrelpasedieon hodeating ow corf matntatrwmr'tsweﬁ P s‘i 'GBBCaEeﬁ@V foop

and then bemg quickly released from the:: c f Iy
r‘ihser Sy oal crlrt being retrieve for con h owh &ﬁ Esée{:j%ﬂ &o e)SWE
the uPgEheay figw T hﬂerns raeé © 8okl rpe
buoy on t 1€ casl ng,. ownwar OrsQEhsIfoﬂﬂenﬂ{rﬁéﬁeavatpnt&rﬁ%ﬂtanamﬁmfthe

Iomernustsm}rﬁmnbslnoénubrhe a- catenary Ioop Me#tbp eaciityandfdi ang norapuulecet he
ri ser systibapmaestinizetiangppavitiesa ipde-smding; r enot ehgpuntered gttrmbaaeeatmimhdue t-h of
each fl oflly ersnnfipitimaliee rEQF@hﬂqnhi'aQFSYSF@t al | ed : wiextresing or dajeA "a?T?VsSﬁ!i'b ts&r‘i'tei al
assi st 55 °%°a aef %1‘|“ eefpdﬁEeW° 'C;;w%% ent 1??1(9?‘&“%'3};;&;:]‘;2@“ : Seod rom
di vers r r1s e}jéo Jr élt Eﬂs% :lt deﬁg rlnwam rfto?th
riser felyhstalithitsy St e fabiityn er go. ‘const ant wear
of each tj &xbmgﬁqeééda\bhnyﬂﬂndtamtmmﬁaeteed to a. respect i.ve during operation,

B0 enehis waish lieti 8 deplircat @hipiadbe diveas canopemzstg?nefrdea:nmmmm;awfnmge SO that
aI I of 't lntectiyslyaand spdshrwprk. ddroltbeflowlinkisin thelal | y - .f e agtegheanptrustiony Qﬂefarﬂ prgtthe appa-
‘ends of ﬁrfée"rqrw‘bthetepthm befemoved ndiat ¢ ac hed renbady a%t pighsp Wﬁ?ﬁfm RRReter

requiri ngpE? a'b"f”:‘f’h’;ér‘e"gmef‘ 'V’P'é‘g?e f 1 ang@e® ngf’ fl" which like
flexi bh@eﬁtﬁrﬂﬁﬁpﬁp ér.:ré tt‘f‘l éegyﬁ cgﬁ’%é ¥ 1%6) Hglﬁ)/é Ea " kﬁ%v@%'fty\e st | e

110 handl ed as a unltary for qU|c d easy surf ace condi tions,
e.g., hurricanes, the riser nust be connectlon and di sconnection to a
- flcating_facility capable of belng qurckly released frontthe floatrng By_____

o o Y Y



mar i ne'rlser systemin an operabl e position con- tet herl I ne 22, Then by -

reeling in tetherline 22, upper. nected to a floatlng facility at an .
of fshore location; end of flexible section 16 is brought to the surface,

LI

for Figure 2 is an el evational view of the riser system reconnection to -,

faci2l ity 9%29%i"%fgure 1 shown in an inoperabl e position discon- -2

Ref erri ng nowt ot heot herfi gures, eachcor npo- 5 nected fromthe tloating

f aci | inkdyine riser system in an operdfle prahion afn- t he pr eEmatine22Stherbyvidling DactiemRI2b,REskri N

F| gur ee@ed tg a figptinxfotivetdn offshare lgpatian y | N sedif eriblaisedtion ‘@ﬂﬂ&bl@lttdﬂ’teauﬁacefor
uresF’SB”‘t"bsﬂlQ!ﬁ"ﬂquné‘s’é‘”t%@ed@t'ws?e@ of a'ﬁ?@"%?ﬂi?@d"'ﬂd? clarity, ofthe

connﬁ e??“’%l ;‘g"' '?)‘Eﬂsl"f"bﬂs"?%' of ) eﬂ;‘" H‘Eﬂhﬁﬁ'gi'?s &Pfg Phasgs
oh the d&ﬁ i}r{gJ ﬁls &t\nht(ﬂn O erd %tos ed ilsda‘s
Seen ip8 ﬂWe@?or a fthe c GssembIpt ebagé)m '3hd of base ‘

3 1 S of @¥Wes &l obthe Aigili Eextigh. i-e 8o it a G EdMdnient 131.ste51.gn§@eéhdnasebaseeﬁ\mehﬁ en
aI ong tie coepefatidg ldse &lergerte 3, 75 housi ng13iScosptiset etk ftahemhﬂmgAc@itMr ality
of doi deguré- eua‘ee\ﬁtak@a@ngllwtékieweail ong’5| haysindB8BequfedEhenrin. & pRiralityshguide 29 ar e

secur edawe &Yﬁ@ﬂta °L“F bipd- W Fipyrade 27 M lz%a’Bschre‘éatts%e%"é\ﬂﬁ"éﬁ°"f’ﬁ'@e Bloy

t i i
e *7%%“%"’ gt s et %°ﬁgn3§£‘%§§ﬁm£z e
risqg Sﬁfm a view of the upper end of. the rlgld 80 positioneBBnd e tlobh 14/ he®@F L »

base ebdibRorthekiSerispstdrh fakdn alhg lifei7gwfe. 7 i S rore baiduiaf31 E&iﬁedﬂ@iﬂ&ﬁanﬁﬁ&kuﬁﬁerb
rigi dFigd@6épositi oned and set on ‘narine bodouwes (fiet shd@mbe.grpreducd dikand gds fibime
riser ﬂﬁ(@ﬁ?ﬁk@ﬁeﬁbmﬂye‘waﬁ@ 5’”‘9 liggf  noreebeeg walls qogtrd yalvesen aaid wellstete. v ar | ous

terminate within housing 28 and eaci "(‘ﬂi Ie(

sub
Shol S on QR S R L
N POk Lysiaf anemeﬁ.gvu& rradeORr 0! VAl Hierbdabp S Bz B8 Of
| QUI' € Agure 10is an enlarged view taken along line compti€dl BF doAdtant itehial dlarhedstHIiDN@astdy and
each haegoafFlgersal e 20 -Figure 9 ks a perspﬁMhicherefbrabwméasttmedmmdeeahd'leteBS
rec@pt.acle 32 of a rennte connect or, 99 (O.D5) Elgt i Fhef\ﬂlaémcbd!ees&bflcm%xu t| ‘hg

. from P%%f} O’MPFtTﬁéP'TEf ’T‘%’ . e:gnease ﬁs'iePSs"‘igg Sae
riser 1dis ses ng% nsersy dfaév? ﬁ’ gé'[fr f aC ﬁl@ yﬁ’? %05 cﬁﬁ i%} gl?’ of
ri g' d erht?bnal po ﬁ(gllé

CONMRH u Y |se$9J3{%Frﬁﬁ'is cbmb.e@mada :&bearret erss(\ballmm)kné"sﬁﬁirﬂ@ mwma&iateio fEétﬁ:UIﬂﬂ 9.
35 whirigia spatief m“aabbtyuﬂb&SIeﬁblﬁbepqnﬂd AUt Si deinchies) st tBe wall3hickness for the upper 20 feet is

90 ( OwD! be exliad i moretdbteil hatdw, lowki rigichess  of 1indisThisgtepBedIRBERIKAES ABirigitesTME
PREFERREE‘ B‘VB JPapEpgrtion 23, an intermediglacr egs esber‘ﬁ’l"ms Pvettfe entice 'ﬁlSE*IQS pAsing 3% s

olwn 5. e res xce

tOp semb sa mgq) Iéw%ﬁglf%a!ear l y {08 ﬂﬂ wab |lmISI sin ea a m i

a pr h‘&fi‘ 3% d)@fét reQeQﬁ sQ fnedtor Gsse MBI, 56 8 atkd ﬁe%rtofu EEv@rm 11
of endﬂf R&4ture rifif se Qngzﬁﬂgn S an poQon@ casifg 353R 8B Somrid&d @ frame 37

i nventbbﬁxrm 14)B@y 198 €dcated R upperehd bfon at - aﬁvﬁﬁéﬁbuerteofghhbnmaﬁmfem&lbe

_ I ower b6y Hogiwh 25 © nivintdidlowercig@isectibm®2 iB0 | o cra¢mhers 39 Bf ayemots yannegter trieanssecured

P iayexticabposition w?ertens% wham inap ppeckn es1§5ftb$'e"9 M’é'ch ?rp E?f#@d?dé? EDOEGT ap &ét' gyide

1 1/ 4 “‘F’égsg1 '°§8&P‘?%(ﬁ'°’132‘“ RQ ers ’es YRl Whety,
i t; | O Iy I |n nba
(e vl T 1 e i B3 1 oot é.mia otk e
det ai lopndd coMVBrto febbt drmaha This ﬁaeaet he b8 Iba.#or.dgbut es
t he weewlpssaagkzmh@ﬁ séctibRReTHRARLBION 23, An |ba1e GbiE{dirigdreytem bﬁlﬂdbd&@le&bﬁtﬁsm
" overt [vendai extepd ipvegd throogh areisvertheBbpepor t i Came Fhe typaevhizh Eandy cqnbedtadand @iscon-A

c onne@tiiface of buoy paad Fredmwsrdttmm st res s eectfeq' wrnotelycokdicppestnchagig lagkingnth| y

12a i §§‘P'ﬁ"5<'e‘eﬂsaffﬁ@ e?‘ Wargtto th R Wg%g é’" ";;gﬂy act“a: thg dog. nog e -
ar e%%:? GE% % ﬁ &if(ﬁ: 1%" t h11gr(gb g ckor &anséﬁl
ngctﬁi ﬂsete foure@ ments, Q'Well'i(ﬁ&“ nt?:@

12 t O cHGRlof dh2meRfRhdyl X), HA r1¢£h%$dn8§1en35 and Idind &QB?ﬁﬁ\bﬁﬁiﬂ/ aesuaale ergamaﬁ.zzo.he&wrom
14. Bueyevidfor scawedtived tetterlinbie2 isigpeiedend ohanufabraned hyVecoiffsiiad Industrieé ofyan-de

sl eevesoresnﬁﬂd"efuemblei%tﬁxgbl gtion dfendS t o twmiGet ai n: |ower:-ri gi d:secti-on 12 in

tothet 2§ﬂ?ﬁﬁet 0 whi ﬁ;’ Epﬂﬁ%f Rl m"éﬁ‘ﬂyﬁfﬁ%ﬁ

1
%Tﬂwer'
ﬁm hout its length slightly less thal
E&at@&ne nhﬁﬁ%ﬁid pofn Un tethbrn: Wl ds' 3.4).2/4%n6R tridk iRk dbBvd B&RpI6l @Es?dd

beI mwzzfaheaﬁcb&reo is GYRRRIAE b sraltBeednl Ay 36|25940nsn:omsuemomamr@msh&eesseﬁm on 16 is
onpr insedr oy dhieattachedte avclidr 20dviline21a, el extfidient 1Bextehth trom base Pertigui3neaaints
30 39 aaﬁ’e‘“e@mﬂ}r‘e'%g’\mﬁ il aoehendere 1o resp eeﬂthwwr{eleovezm@(see Figrse ]I mbishisd t o
carryt::?’ﬂ‘-,"? ﬁ @prine
The Ells eel tor%
congw ts ext en upvvar

‘_’E‘

1_1;":\ A By 45 f B2 :hFP ‘é't'f on 12.
P {ﬁhﬁf gé %er13§ﬂ§%‘ﬁ (él %{;gm ol V\EI ch

oug and overthe upper : are ot

4
v
‘

.

T T

{?F' Gtﬂ"dé° ig gﬁb’tﬂ?ﬁﬁ'f@é;“ﬁ'lw 1ﬁeans”gec'l]‘re ermgdiate g ;1‘?'1 ?g‘,’élf” ftiondtisetder

can be connected and di scon- surface of buoy 15 and then downward through - °

. nected rermtel y, & gp_a conneci-—er._haw ng- lockl ng catenary Ioops bef ore

. e v o " o, "



: As seen in Figures 6 and 7, buoy section 25 eyes 66 therein. Cradle
64 provides a neans of lifting conprises a casing 41 having the sane |.D.
as casing' and lowering the ends of flexible flowines 61 while 40 but

pref.erably having a slightly greater wall keeping the fl S of
fI exi hqap Rl n\M ines A1 in 5 thickness e g 1 inch in the agggg&ggg
‘and has position for connection to “flow conduits 59. Prefer- tvvo

stlffen|tﬁ%)dtc?ﬁ'fgs“oﬁi“"%eﬁt‘?é?%on Buo 15 |s bvmeanaﬁlcympfwmt'ttbmhe\feI'étetleh
cradl e 64 % 1In T\i'a"' gt f’?’?ff g'ee " eI f:ﬂ:g
low fri Cjo'bﬁ fa% I tly gr a ! uor@gﬁ gdq gﬁgle I| es tin
tor us"%ttﬁ’ekn@ss nmhwt 65 oxaifte maag 70 post fa tégt fefer.
flexibl awt;ktm{uh@angﬁxz umthsteb.deu@nstsnner wal | ablythe datdntufeﬂ:hara&eazt.g ateB iR 20€
44 ooompridel of sswnsisgSa bivingaslap bf | Nst ead v fridtibrekatagl, agdpddetiaitaodiyidnb o
entire |essrgtidily @ fordnatop ahBllawrylindetend having5 | npabiviegpdie 64nddsise exitiafogeise it slide
f1 exi b) eaninngya!l18b defining pesnty p@faqeém 0siti on@@rthqua @rovét 'mwetslwrﬁgkmq ang 43

“This a°sB ;‘I’p?ﬁf"e‘t!‘t%e'?"lg fP‘f’i’éér:tl vl hyoy LS "Tpf’f??ﬁ s‘f' line 1.
fecess & D it ftlrepoches 4§“‘,’m§ a‘%"uﬁé&?ss vegh ﬁ“@ﬁm ul t
- fromthey MB fot@loPRioP15 tOHEY sebiidnA 2 Thei d Se@-liebt%ﬁdu ntaét With u %Thé héégn
cont act Wowdt stifieing difg 42 best bdainkt thefteddi | ower &b hdid iamerigesﬁécﬂ@t %ﬂﬁ}‘éarﬁgﬁl nst
t he | Mbsedianadter otyyagsabe44cind togétherringsrddgipect i v bmmd@r&rhystsma.ms:e@iffnﬁﬁgdhanet er

of passeig’esfﬂﬂh%mdd't'wg@vﬁ’é?ffqm bugy 1M4pTigid 80 ¢heshred doeash frndhiddiowviinedl which J§ used to

tie-off tr ans erthe bendi ng ngme 'PBJ‘\‘PJJ\S nsigp o flagoe;62 to
uo p y ith ar; n moval flexuble
ol sy ST frahdidhtatin b i A T
tran o Rt anst&ri’ei.sp M 15O (ot shton

fabrl Catﬁdnff\befs@set:m25%9@-5tﬁbﬁetomd@ypl ddur i ngh bugpisal | atlon or. rermv

f1 exi bl dateheirdr®ests iskbg duak alltinesfndi@per  chambeie upPerhdof each mdtwtfuhl(ﬂhﬂvl:ﬂ%@&sGl

This is rdigns,dtbysatfasktﬂ prpyanigetatie fiwibgoyapey a 20 ﬁttedwh smem(mfugmomm ingrn, .

8

fl oat de'h‘e t!‘tbedﬂ is var '385 b&SP{a tW"Q not feattmiaf F'Pi"ﬁ'gg Wga?ﬂd" pad
eye 6 | allt Bé\d%gdbal Q? Iow ata

i or a| t‘uro et va ve 4 nB sin pomt an
later. q'%sp 21 ti mas iegﬁft |ne561 ||n vo%?Ch ;
i ndi vi d sstiriz ifoU lLe 5§anﬁﬂ tﬁﬁrt otEtQ as a Ifl HW Qm%rébggl f th hl%wlmes can '

buoyanCyagaihsthéllﬁke\Mhblhbtﬁ:yflﬁ|§§1@ﬁte7&d(See Fi gUIlSﬁuﬂ:ﬂ chﬁéot‘éﬂ,ordh&oﬁrléf:’thlnfa@fnﬁle of
| ower 39haTHeappet interior yizentebbassapy4aripioyi ng 95 operatibd.i xed to t he bottom of .
mount i n 15ﬁ8|eahgaedqoiow'r@qla;gﬂsrv#uhkh oodi n ch%bren plyralityiof figxigle flo 'énwﬂ ret!}ecb

90 all dfe% éaY"H'('jFR’ﬂce?rﬁS'a‘l"" "r‘ié’k'l"%’ : e fG{ I‘tfi’%d"&‘{"a'af'%’

venting f {ﬁm&&f Z;E’%I s' . 7§§ é‘lhw. 'fﬁFJ%E ol ?t :t 5

used t &9 ﬂ)ug? guufeepgpc? ré’ﬁfli dm 15tofor

f 1 owl i nepaddteldtidn bethp Gsdet sufFadeioN®By {510t S OVWI};od]ﬁ&ﬁﬁhHHeZd%’exE 8ifg!GHwavdtb ’@fﬁ

and | i ne Aflutality ptgutde ttbes §7arddosisdniedgitfiaci | i t gurfdca. Thie est@tayy I@p} inaife flolviines 61

flowi neﬂﬂl@&ﬁloag%ﬂ'ﬁsm@bhdo Eeqmt@ﬂrsnblboy 15prp‘ed63t§brr$mt H'W‘ththecompllabemeces-
qui ckI ?éﬂ ‘E?P"‘ eedideduliep 57, noiee tg °’mP'|'YteéPq°E9F' mgye-

cent 4 } Q% 3.55",?{2 Jg, é}é?f' LN ‘éiﬁl"%‘ fot e “@Z“éf’fe

gal lery gs An| lﬂglgl nbdiy Of fZ%‘cébv@

g'”éﬂén aﬁér@.o
provi de$9i?se¥\ﬂé esHIAE ®) .a‘reﬁ thbugRéash GUidd N | NSeRibl eabwmtas s1tdttand ) oteaﬁth
i ndi vi duabe 57 aoddairieea @hotsicbinestansy, eayid NMAI Nt ctAdiEa D (Rinit Bt . mobEsesig dibteibuted
gal | erdp thaded stabquhectoes t;dqwetrmdwmphpmsu t11@novena substantjel dppgthoheacieiawline. The ough
ei t her dHantggy i A : ¥ the upperve 'Q’EF‘F\“B r'b'é‘ﬁ@t’i'"ﬂﬁ‘ﬂlprqy@eof
QSUf f I CI %&?:1 [rélrlmﬂ tt gd?aﬁqgge?fﬁmm S %Ug f acebor re£ foss&(wj gl%bm%‘eaﬁgrﬁwrag
o el at |Eﬂrbraﬂ:t§; ERh HRP@ndSiti baefis #bmBakay. 15115 Had.r@maschnedtahen éd&fhp Rlofriser
sext endi regemepviditaia doint ivhitin deliplyBa @hdréty of gui Ck?st‘étﬂbﬁ&e573féife&npmsdbﬂll&twiﬂgﬂtlet hi n

surface teririinates itk fiang sq oops | n-the flow i nedseodill novghegetfortht: Preferably atasiiorext end
t hr oug h thﬂex&'ﬁfpl’”é"q ngaf ?G'é‘"tel ser s §‘E"é‘mthPPWP?F'?'Yf§c§§ ?‘Pf ae

ne ces g;infag res ec%ve fl gj) qﬁgﬁ Q/s%oyred p Xge44
owc uit 4. As se IZ smpgu uoyan buo
Cormens rd Oflex J"ﬂon eg‘ér dont tilksid € d vl 8 tatneat Sttty
by ali gnma hu@eba 15QRd sver thd peFRithce @fefe€ | 1t yNeLZssa kool 1 egatyanatrcymésqaps
provi de The eoidal Gidpeof He upperaeficaif bidyased i Nt remv@kenne@org3s, ard gliierice pacRag@s0f),
oper at i cxtabs 4 natugal bedingImandreldorifigkie sect | on . 1t@levisiortrnd/ot doearpackagedsot shiywn), are
i ndi vﬁ@d@l’v""eﬁﬁ‘gﬁdld? T'W@@Mﬁ@?‘imﬂ?luﬂ% weg @uaecteétofttamon n & With $heqid) °fa

t Ay g mitlin id Qemcb mls ubmersih nll _
o e e o R e
&

conne 4(s OVG"I in Fl urk et@to € Pl IecpkU asn§ s ‘t’l@t’i‘ S\fsthen
distr lsbtetaaﬂe adoﬁhab,daesamawr 290, didcBnreCéEFonehuby Waralis |bveered undill O
over a subst ant i aI | ength of each flowine. The adapted to-mate with fenal e

receptacle .32 of its varying lengths of flexible flowines 61 provide
——+espective conduit 31. It shoul d be understood that ~separ ation between the



until .i.ntermedi ate casing 40 |é”conpleted Casing 41, syéren111'is féédy‘
for operation. If an -emergency having rings 42,43, is then:coupled to the
upper  arises, hurri cane, -nounting flange 71 can be 5 section -of

casi ng 40. e runn| ng tool (not 70 quickly disconnected from ' ;
B %‘ig b~

faci ity xi-ble shown) is used to couple the top of casing 41 t
section 16 .can be | owered to the position shown in drill pipe or casing.
Gui del ianetker B@tion dticaging 40 Gap bapce'pleﬁogbﬁr e 2. As tepeatdddoreanhifigeline g1 .Msinrgsieeg: 71
anchor f@@sectto(gﬁﬁ %ﬂp'{ s gggatstg on @g{:@ nmtqg tmgfacllltyt1|7m1p9rlm| ght
19, an i IYHRpYIs e § ialie of Pafld ext Wt petation.tan emergency

aving ring hurn a ti 71¢c P
capSlls St ST (%t.n&m%gnﬁ& and by Ju?cﬁl% §, Sf?i" /&c B ~
,ShOWn sﬁJvﬁl)QQ%@&Joﬁ e h@t 048iRg 4110 a' | 1 NGetivh 16 ﬁﬁ@ﬂﬁe o'tl%ﬂoﬁﬁ@rys‘ﬁs\ﬁ mf

r econnae pipdorcading OGadlInd3B6(EiGiirk D) aré ng t he Higie/A ARt thelem@rgendy h&sPdbsad, andhbr 20,
faci | i tynnéded to beiddpostd TG onbugy Band ger sect . caundridveight | Daveintabkriie2®can bk tebried
beseenteﬁe'mgm@ﬁr?‘ prat h defined by each pr ewseptiyingbuey2s aedtiine 2B.andby rgelindin

ri gi d@ igt"[("ﬁnfﬁ“{"%zufr""f"l) ‘15'1"%"“?"1“6 'Weﬁ@ gr 0\7F @3"2%9 %@PT’EﬁPWSWﬁF“i’QﬁWW'@F 19 nto
:pr Oper qbé)ﬁm d on ZYé’#O ﬁ \Nn) ﬁc , heee§ aqena a neg aLe fOf
nor mal Geis aﬁeé g'n GIAGA figh aﬂmg ui deDOSrrefoéﬂ ﬁrngmﬁ.dgéuxsﬂﬂ Sttt

80 NV @iidptbpephlighAeht] glﬁdéuﬁez(noeshewm ekl S€ aNGhd Fbtem e @miptnsaid for &nu pé&edl

can hs tehaing frovh gliiBetost@a thtkdigh Gide digves\dBlY € 8ahdvementdf fadility 170¢.6., risbhisdTall dlideo t O

t he catarkmuyedsait banlbs dorp witheutguildinestivon andéave actiom drift p&oMsegeuedaithi gasemaryphib

f | exur ¢sipg thete 'me/%iomaspadiasq nhger ed ovéhefifx 8 piflowh e291 -ﬁélsghmtaéovsmeves

38 ont (5’°‘F' %m 9‘&%’@@6;;@5%@ % ginfegnect 9} QS a‘ pfg tipn qf the '"g E{f a5,
conc E'ac Igz q‘t?bn2 o é% efflé 13 Fem&% ﬁl’zbbfyg g\ %Jt) ﬁ{% ?f&?
Si ng € CR&hBk 47 it ac:%nb errthatligd oﬂﬁ ﬁé%lvers
porti Omua/gn@lﬁrﬂd’di&ﬁiy15,&%&9bﬂc3‘ansfeaﬁgltﬁbg t heltbwbﬂt il ralbwelytsuanawdeaw.mfau&n
life. Buoyaitderce df budgltrvesingdl. The runhiog bl owrtooi@etions beigyenotelq ditusdd. Byextendiag be
seen tmandut@@rs'ogysd/@rﬁp@lpaﬂﬁeyawewuu res dlfwe’rfbwls DWUF’U@OMU'M@UEM@
t her é%ye qdandrrierddng seauifing Hivars gan.

£ Q. Rh K
ot her RSl ki Eft By %’i oy s ng t ﬁ,ﬁﬁ OEGalSs el g
r enot egé’cﬂ@t@‘t?ﬁ%&e Sondui > go : ||T1 dHdndtiit I’lsor 3 :mﬁ?cg

ar e r eanapprdpdibtdlybpaond &pemﬁlgxhta §u.5&rdmvvar I rHe@en@dvéd?fdl- .as.nﬁﬁﬂnbﬁnwompeémleﬁtas ed
and Be irot $wed).and the male member of stab connector 99 Qwithbithéquiriog thy rebiovaliohtee edifes@@érh.oNs

requir ﬁﬁlg ﬂtﬂxqs!iéq) ss lm eméﬁt"delhmlisa prdi- vi dual Thisgiay bé dapdby merdlyireversig thainstaliain

B is thept g thei riopgi&Rfect i ve -gui de tubes 57 withi n

b
r?g?gs T‘jgglt guﬁ3§§:°"f ?Eg%ﬂf 1f5 ser sycz}\ﬁfg al l ows the section 12. FI ow

-Ndjgyi rigid conduits a

and/ or f:dba sﬂMr@n rid.@a%ﬂona@ 189 mashs%mafri@m i at el y1.S Rk RBANLEE cdrprBingUi de frame
be r envabhd, theduidetiamt Bpamc®dadkiiskhosurfaep| acerrenbwaeig(d@aituots&muﬁamgand the nal e

- menber aud theterbindeyeff®wvtconduit 59 marde drout  r equi ¥ dasigg ¢flsefficienioogth togktebdfeonethe i 1 e
syst emw'tbﬂanigs SGreinoRtigedtpthietap of HUsFt end. Gunadiep betiem togppintjust beipwy the witer zene
done ) g}rlxg rever ésam}(}hown 5 agésg‘a(; | a- PRredRarutme yligh's efireteg Y tErsacanfl

whi ch t her €6,
i ovv(:olf u.hfé '}‘ﬁfmjﬁg Qﬁ m&evmlé@-f rame ,hf%ngzﬁf%géc’ﬁm tﬁﬁhggioqggoﬁﬂ% 35

Wi | | gtie@ab édnasttareoid Héchreﬁ@asteﬂédlmtiﬁrﬁ I espect guide nipdhstd thekOfhettoRsdmblyidbfied
ri gi d5 $emwleirenaptade 320p bameatementf13./The stalev al 110 To cooperata withmearis sea basy gleraent preset.
conpri Q‘P"r'i‘gm"-'s o éﬂglt\@s knowjpdn ﬂ?fﬂeh'ﬂ\’“ah're | s Paithegepripgledttomdo pasition the fomeerigih

| ower Iai‘ﬁﬂgt': ('mo B?P“d'&?ﬁﬁf‘i‘ e éﬁ‘ﬁ'PﬂB' Per'(‘JP"%'FBWeE’GWG'l‘h t 59 j _s .
made u efemal l engt h nte (v} éﬁ a%iaﬁtf thﬁn &aﬂge 60
bei ngg ef1b @cﬂob Jlgﬂ-ﬁg tcB S’Fter rﬁag'dﬂ%el?ﬁésE@ ele rr@nlﬁ@ée%&reih'dﬁ)twerrlgld

bel owt kichaitv&s digddRtactiRe di'ﬂi@inh@ﬁlom flange assembly to the base element, - 05

near t BefosiscdvarycThistdctiiiquess rapdated fop dachy surfeamastomhonduﬁvm\inltﬂecediwgmgemfndt he
li ke (nﬁhsln@vm al tlssd%aw@omsa o ti ons f | drejbrogghoutid lqnsthummtlm hmlmaat he

rema " flexiplg segtiop piblef 'E'ﬁ??ﬂé&F“!"éfdP?fé‘e%Wé its | :
condﬁ#’ Ew% %W'mzﬁ'a%;g..aff@"% o‘:@ 168‘ i Tl ggg"a*'vwe@?eéb

ne t b modft g 71 cﬁ%@fs'mgor
asseﬁbwneadﬁms@ﬁacféwrwwd4%a&te&e@&aealrseBZ Oﬂhm'sieh@ingmen hBftoSigartthe 110

t 0 COOpHferibleNbWIhes®I2NG is iWerdiiRtdviteintoTENt  Povas Bgid s@mnesiwmmmmkrtkh Poditiope
'knoweo itsiresreetiva troughton biyib kiid seamedthizeia 125 avhenthe doid sestignisin e ererablecorditieer -

rigid aubfe%ﬁsﬁwﬂ". fF'@ERecufﬁﬁ)ﬁ"hiaﬁé@*t i on arfidi’s reI easable  ‘section properly

- t he's ' Yy B t he "8" T °Pﬁ°’?'§§
o R sy e R T oo

test 6@Eoffah§‘edolo fgiti flow R&IHH. RED u¥e aCi3Q bR Gd&ﬁrﬂﬂ#&tﬂ?oﬁ Ja{énﬂ?féﬂ S bets}
then perfornmed to verify a Ieak tlghtconnectlon after on 't he preset

base el enent to securethe lower rigid - which divers di sconnect the drill

%

o ey,

—- strl ng- fromflange assenbl y to t-he-base el ement, 60 for -recovery. This = .~



having rings 42,43, is then coupled to the upper arises;- —hurritane,
mounting flange 71 can be ( 5 section of casing 40. g t ool
(not 70 quickly disconnected fromfacility 17 and fl Eﬂi@ mﬂmr used
to couple the top of casing: 41 to a section 16 can

position shown in drill pipe or casing. Guidelines 56a (Figure 7) are"
Figurd 2. A%%¥4fRBener gency has passed, anchor 20, connected to

gui deposts 56 on buoy 15 and are clunp weight 19, and tetherline 22 can

be r et r ianathet setioneofdanihgtdd cantbe cauptet tatbe is repeated for each flowline 61. Mbyntmapirtgé ng
buoy 21 figghepcignaicasing 4G hejs Erychere figr PRjaieﬂ 10 iajthen mme@ec(tn ﬂQat'SQl T end riser

connect atllfrBervta 9‘%5“5‘8 40 is compl, g tetm:H jsdeqdy emergency

h 4?‘
reconn E%%p g gg{]ﬂ:ﬁ %@Tﬁmhg t he7 b éu:\gzta dﬂ'o ac | ’dfl xtble '
facili n) isG het&ﬂcﬁk m hPfola S IIJ t@{t\ OSItO

seen th@nﬂ?ﬁb@cﬁ}%és%gp ifelif&f uld¥) fach pr eSﬁgur @&Qeﬁ @Jméaéen as &saub Rorzo
ri gi d seaineaed thguidédosts szb:brﬂauw m/dnuae pr ovi degury@eibitasancetiplinezecan beorbtrievido

proper aktﬁ the sufatedel i nes (not shown) exbv captgdngsbpoy 2ant tneciaprettyateling ior -
nor mal1? %E é?:‘f‘%td“%’ﬂ" g8 fenn geq‘tmhr egd8-dep "@gz-tﬂnmag I rgemed fan reemeeﬂeeo
a

80 nove ’f‘? ing the puayancy,J.e ﬂ°°" “IV1 Hue

e W e aCthg A gt o

the cat ern@asrts & afighmidit, mdet. edewhrexon and m{ek

fl exuns t@:ﬁlnﬁ Mgblﬂ&ﬁ)sﬁ@thr&gdbﬁ'ﬂésléwiﬂﬂ ovsar mavqnﬁhtdfmn&a7 te@ gw dﬂtﬂfdﬂd&&ées

38 ont o céreiused e i padieiduse withoatguigelineobyt | on OWwaveletion, driftney¢. ABo,alneltoitise catehary path

concen- u oeﬂ"steteglsw@nwrﬁwapmkasmmbasv em)t e @eﬂﬂetetoéﬂw@gs&inacﬁlstmhusadederat a
single r96"' %23‘? H'éf' "%sﬁﬁg't'aﬂ‘ﬂ'éﬂst’ 9'“2 a R ‘tﬂ"g@t SGE‘F'S At xS cen-

p onn re t nt.t creas-
porti g Z? pﬁ"#’é"gg a%a%gp i*@ t hets '51%\%‘1 %E&.m
r47 isthe &dwrf Siind! O defl thabkie l1$ nly emregatoerbe
seen t ha;t,o,rah@edsrcwst.@nsﬂzﬂerwv rynsmmtytﬁas dl VRiworkik Ryeavély shhibwEdRpfhE withi SlotHdp
t her eby busyangbree sfibngy 16 lecasibgd Wtekuriningr el at | st@hsctisdsdking verrdebi desiatat iy eahlhdmg
ot her mqfttewmmndbrsgnmyack&etamreasu ng 41rlgmlm~m¢m1Sﬁ upvemmeetmumgalbeﬂ%g
and ey “5°6ﬁ§ AYIR ‘ét‘gﬁa“a“

r enot éﬁﬁfﬁf’t t endi ng t ool °Mn5 ?’I‘F&P'Ute

v I°xi
are re- ! ,especmé.anﬂ@ et A AR “su P o kg
and retrg £b. Flow conduits 59 are positioned through ﬁleQiQQ'ﬂﬁﬁ ,{eQ{bS
requiri ngawrmaefyeadtem&mg inRQuidBffanvd dual rbngeelo wnfa HrhoTeSn rédiRerbril
be easo l{(not stivdnbmb eeynaiatidniben®f@tab catinectdrh el 95 WiiRdE@uineg tip e eval ofttieenbré systdnii n
rigid 6siaffixedtaits inwerend.Guidglineseatrer i ser sy Stiemavtieldonmbyinreelsreedrsingthd Pstalld- ow
condui téh"ﬁ“!?'e%ﬂhé"usbg’?91"6?1fét!"et“Y’W‘tblﬁghe" indi vi dienstePp-gi d conduits and/ or
f1 exi bl CYTLAPIFrELe Fegt '°é‘ﬁ° spac gening in a guide frame be

uide frame, sbu

remvag vt‘ngu.dm @f&ﬂ%ﬁ‘gﬁn ecmﬁl.agerremo #iot shown) and the mal e
e G R CUT T h10h b HE BRI @nphlifgreN i T €

syst em cﬁﬁesltﬁe@.fnidﬁﬁﬁdti;ﬂllédtﬁcﬂt@ﬂ@éur&ﬁd CGui daloweersgiddeatichlcemprisiigs may be

done by ambtheteynaingerer Sawipnduke9ismsddabip a- t hr eadessinglof pifiglentidngtigapxdendifroanthe

whi ch |sv'tbﬁerweGOb%ngmﬁ'xs@feﬁetoaner'aeu t her eomarins batiqn fompeinitistbplgy ghepyaigfzone

condui% $ ifi{{}e alosi fear@aeﬁt@ge Whichyis aftsctedhygufpse gendi-

rtﬁ ike {no |sa

will gulﬂ bb&/&g §Q‘ g J‘nger eSpeCt rgyég-%ssembtygga&%trﬁzowrgm6?
rigid hi%bu?t u%%ﬁﬂﬁnﬂ le nBinbdr &Y g€ risersystenconprising:
cabl es, tﬁeteebgwndeorfso Beuteby fautdnbedumck to t hgusaurhtae 6n thd cdn@¥ddr assebly adapted
sect i @5 famgretepiarig32 avtasd dinenerdathedeb of 110l Bwogeratiwith ndns o ataskesiament presey
casi ng @fnnselpris ofithertypekegygtimthe art whickwit] f r om erhibe Mpfing bPF‘th’e’OBm’ﬁb? Inyergioid xed
to the ¥ "‘B‘I‘cat"ﬁ I:@n%'t'"seﬁt% isplptabln t o a f?ﬁt"’t'i‘tp'%:% ¥ OrHBE Rie

tel ated conn mean on%neco
40 sect I|$ rotatnono the male member wit respectto motel é{n fj]; r Xﬁ Ch

le memb r. Apressuret st or . nector ass
'S af 56 Ghen BorOhm oWt v Dn oDt cobmddlior dreSt 15Nh 16 protbEodsb Kem et
att achedvhtcadw&dsaiaeqnn naegeu s@&g&a flbﬁgeused t gssérbibly folre agganieder of flow a
connect @0 foassavelyl Thistbdhaigheisirebeatédfer sadwer end adéastumia deriduit §Bhin tie casingiadéextande
57 unti Iofmalnew#edbelﬂ flgf condiits S8asi ng, t he stabﬂcmh@éttﬁ'ﬂ%’@tﬁe@weﬂ?‘@?
f ast ened TRIMSH "ﬁ'e"'b:g 1ﬁféa‘ﬁ‘§'ei‘1h'enfc"ﬂ@'"€onne ctepotelyas 'é' %’ f’t%gs'% ‘e’ xab
reCep‘Lsaglangg er en es 73(?ga The st ‘lﬁ? w:thn?ix?pclf 8 {

O t,an
on a bag

J:t (ﬁ%'ﬁou% %Qr‘i e9 g{am of Won Jch@ u ;m:"e th\é’@ésﬁﬁ
will o rt‘autela@t HEEUrfde, rg &?@@a i ﬂtam kddmg th e {h@Wy hah& éﬂ;ffﬁléﬁﬂﬂaialnaab kyppbA tHe
upon i nsefdkibRiloalivtks b Bande iI@@Gath@ewiidftbi ON  plo@paigidseaion inusubiasiallyl veniesl position
upon B0 titatespretiaitrobgreontmbel Srpdrizcuredihiainr e $35cwhentthe rigid sectinnfisdh gn epetabigicentlition;

' connect oV b'i?et&ﬁ§1%ﬁdt\'hreh'trt§ﬁcuﬁsﬁeh4"e(nﬁtl e rrenbé’?d A r essur e t est or the like

ver| fy %9? 'g’e %%Wdéz :S 115 &a}dﬁt §xu le low m nn cte@gihgo
56

Secur gs kit nnE; d% %b%é’ﬁf;c%d SCQRNBily er@tghlartgte 4rpIdob baAsrge

assenbl y to the base el enent, 60 for recovery. Th| S techn| gque i s repeated

for each at Ieast one condwt W|th| n the ca5| ng and extend- of the

e . o M



5 2. . Amarine riser systemaccording to cI the mari ne
bottom usi ng the buoyant force of the whi cftu \M‘\H m

buoy; .a housing having an inner wall and an s paSS|ng a section

of cas ng into the passage in the the inner wall defining a gr}tolégtssp@ssa%e
gmwmumm

recel ved the upper end of the casing eI emeht of the lower rigid section;
10 the h?'g’ a&r he%?; eé%@rg%%{gﬁ'ggﬁ ﬁ%@ %\{':;%g‘ rt:?rﬁre'epassager@'chreéfee@wnefewe

I ovver nos cti-ng Ih ,
oo rel a Iltlmesdurm norma era n t tt th

ndmon ? P Secti ong ore té;%ﬂll \ ag‘?e vﬁf girhrgr@bé r::etgas:

sur f ac,es PROVA ﬂamﬁ ntéaeyswafca&@ngﬁt) cnt..heu .hu0y7@\5ﬁthe méki Mmqema% rtd df the
~ of casi nghiaiile baspesrmprgesshi ch t flexible flogsy;i ne extends;

the | ower rabettsnrelhevmfmerwmlemtmmwau sect i qrassirgfa senaanna‘casmgtimethe paseggeethd
f or c ou pIhP mye'tVY?é dﬁf arcentratngesagethioghsheg h t hdugypod eaa\eeqﬂm fhheas'bmwhqjmetrfno!ethe
° %IF{R' for ce elﬁf“e'ﬂtﬁé Blower rigiseqtigler i

gl S ?‘g@@f%&ﬁ e ek

ace; Fh e. rE %s'nﬁ eIo ermost element from th% buoy

bu ect sectlons of caslnP

ol sathch b ﬁfehe %u el ol s w'i’v em
%CCOI’ d' nﬁhiﬁ:@th@h@dﬂiﬁ f%wlme extehs; Wdes e‘t ase by tH@?@Wb‘Fm eI@mQHb eéa?nﬁ&?edgébﬂ

whi ch i nclmed@son the inner wall for coupling the buoy to casing through@l@passadean tha e iblilyhe

whi ch titheeasingestransfetthe hoydntee nBbatsionn t BE laver ugidisectionlirg)epredeatgypined Bogth:ace

of el Bfeagasing0 the buoy to define an i ndi Jewriiag the lowaryfe 'GISGFtweaWhEEMOHtQ

connect i i s‘h’?‘ﬂ"f"ﬁﬁ%?%ﬁ“@“@?&'ﬁf"aw sai d pf@§&s°tbﬁﬁr:zr‘dﬁgﬁg ‘gﬁ:" the
¢ F%?p%tétteft

{1 ow i ne {8 kS (S 1ol 4o s RS, Y m?%?iﬁ"\e s i base

conNNech@Pihe baRs defifEar-tdiidua Yeonnecting said iowermost element to said preset
t r ansf er mdRi@udl it MWARS ashidfeRiifE cdrite buoy fba;etbh a\ezls of's.rBMbtei) BctiidtSeRbnriedtsl; €M
accor di ngvet the gppr surface ofthebiymyer end of t he | owansferrigg thle @gdnt force bithshipp @ithe

the \/\/m ch41 rfetherihe gsarevsted aceprdieg taclaimeéach i ndivunpedensd of the lower rigigksection tyi sgprostahs on . -

515 %’ex in ‘atl}m e?{gﬁg;ﬁ@gleP H@%‘I”a' 25 f I [i<|"1‘5‘Ieé"€f"I' HHionina ﬁ“PF“I"E'%"Vr"é%'%EP‘?sVe
t r Oth ar| ne er s? n%}gé clalm r corﬁt g dl ”90 |¥t f}tﬂk&}r} %rapp ssaFe of
connect i mawhe ik X TR T Lk ki
porti on @k bidyds dnfakdetl & préVdea3BIR Withidthe buoy co.ﬁ;nemgad a@fonaﬂexfﬂm%ﬁvhiﬁd tsmat-.te
secti on bl fdd divgrs toswedkihaachatithb GexiiioVi de a gahd @dhyuittishbsedwithiethe ca3Mp, Bhddolfjeda t
| east @hovlinesdieln eorinkaien th their tespestivelceraivit b8 yo 4 flow sdirestvaging @malingknember withirtthe f
the fl ex?tBIPS{“W'f*UHEe@B?%éIC‘tE%‘% sggsyeqc;l Wi t h| nptenebesasfew "eﬁg‘eﬁnpg%u l:'lfﬁ’gweng'ﬁ
flowine espect rce
havi ng aé Tﬁ‘j; ffgt?ﬁﬁ r:eans f?lr ad ug(twg gt ‘a poin fsectu)r{ Aﬁf’ﬁoﬁd& atdlé:r gFtth'e Isrl:'.rf'asc,en hich the
preset 349359 ﬁ'ﬁi@mersﬁ{{% eordind BEILIRRS ik | SQﬁO %P&Pﬂéﬂbﬁi‘s@&i’b is88hnbQedtBhe Opper end
connect i @hick hemedns &t adlidin@the bitfart Ripglof f | eXi bl the IBWeririgit sdctibidbyiihd daGdentiil Btgps of:
means f othe baljyushprisgs t he section to a fl ogkssing thedlowlcortdyit thtoubinthe passdgaie.
buoyant f orears opthetbiey fwaIng and flooding at the buoy and througl the pw‘qmqtﬂﬁgctlon,
accor di nl§estptionqiihe Bugyyvithpya °?ﬂ§.‘F‘f"ﬁF‘hP f'%fm“g

to cla arin ac i ti £ on l.
bl m{n@ i ;Ig%f Iff’ﬁyv.zsg n?"’f 1 U5 t?m;‘ f‘E?g%f 5{?

whi ch t
section wwm ﬂmw.h@ ea &m.cefs h buoyugonri ses

passi ng cdmeeddd@mreelmubhedfhtewgtduhlhe passage 16n Aresinsi amrdirfyeobalmyaﬁndmn
enpt yi I*Fgc%ﬁdtSf I ood| ng t he buoy and 1!Q1Ml§tawe§thfe0ﬂ|?ywef'9 1he \giver rigisispgtion
| east a i er'IéVs'ff s E'\%rt andt eb“°VE‘6'H‘i’Féé'??‘I'ﬂ?at'ﬁ%°‘“f'P°(5W“°

gondui ¢ 5‘“ QB& Ao ° e i 8 "I‘f’%ﬂt‘"f.ﬁgéé NGS5 i
5 i cII A e ndo eac 6 () s
-y 105flgah:¢e m rﬂﬁhléh ?e? sfﬁgn Jo fifo ceto
: lch 50’10|1bld¢.5na'3in6)JldéFletbﬁt!cc@fduigrt’&'dlélhdua- 115 hendﬂwedud ueeﬁeawu@rmteafrafhe

pper endingfhich bach doiivitualflewlipsceslditiertdti n t he aﬂwmnnoanﬁhebtpv urality of -
“flow conldogth. within the central passage wi t hili t/’IfeetIfMerdmaI’afvaOB)lﬂ"mHtom
fl ow i nes1l-e éﬂ?"ﬁ?"ﬁﬁkﬁ%‘ﬁml"%mrd'"gtw.% conne®hishing

i ndi v.gngI?'ms“°f°Wh'°'1e°'" ; gﬁgg APE i ngyg ﬁgﬁﬁ'g{ 92‘31&., éftmgt 'Qﬁalte

110 whis asing form |nta|&ﬁgn %’Igﬁ{. OWSI’ £ ine ri

system acqpr lniﬁn fise y&brma&ordmgt@d'léinﬁhe bUOY obmhmdeﬁch%#tﬁé)éﬂdmﬁnaﬁﬂov#@asdus&;
portion whichihéigdes guidd midesSorahd buapBegudiapt ed b esshetiadiowealr@dntie peesetibhe; buoy
Wi th wat exch ofithejadivitig! doadsiits intojits adspdctie sur f ac e conrlaeting péirtitional fiekiki¢ flavdiogstothe. . A
met hodeoagrfe@ﬁreﬁangntfw cmg:;ﬁfsl?z evvﬁsngl@, to 1% Ppﬁféf;‘tg; gg?asgfgwggwﬂs ata point
connecte r o
he g IiHeFiedbE NG

o e e o o SRR long

T

nhd?:'ﬂtlﬂgriﬁé I o R BlnkAtdEnyat € rinediddto b floal faén |t¢&ﬁhe éuﬂdéev i dual

f 1 ow i e&loiwer rigfid sactidh inbiadisgd conﬁJctol‘éb@Gﬁblﬁ por Lprmg“o,,g,m,gm é‘sm.o..la - ,,tcgu,g,l,,mﬂ,,mmp,w

17. A method according to any of clains 14tLonied, Mh:grreggﬁ Ll ammndu. mgsmd%stem
according to any of Whi ch i ncl udes Cl ai we 1AL rimmics piovuhay bEdekaiiod C udes gui de-

means | n the paSSI ng addltlonal flow conduits through the 55 CaSI ng

o o o Y AN~ o




