1 A METHOD AND APPARATUS FOR HOLDI NG AND GUIDING A RISER, AND A METHOD COF
TRANSFERRI NG A RI SER ON A FLOATI NG SUPPORT The present invention rel ates
in.general to the 5 field of- botton}to-suriace type connections of the type
including a vertical underwater pipe referred to as an up colum or riser,
cennecting the sea bed to a floating support installed on the surface.
Once the depth_of er _hecones_| arge roduction_ 10 fields_and in
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tankers. Such tankers arrive at regular intervals to
off-load production. Such floating supports, which are
generally of the barge type, are commonly referred to by
the initials "FPSO" for floating production storage off-
20 loading. Numerous variants have been developed such as
SPARs (which are long vertical floating cigar-shaped
objects held in position by catenary anchoring) or indeed
TLPs (tension leg platforms) which are platforms whose
"legs" are anchor lines under tension, which lines
25 generally extend vertically.

Wellheads are often distributed over an entire field
and production pipes, together with water injection lines
and inspection and control cables, are all placed on the
sea bed to extend towards a fixed location vertically

30 below the position of the floating support on the
surface.

Some wells are thus situated vertically beneath the
floating support and the insides of such wells can then
be accessed directly from the surface. Under such

35 circumstances, a wellhead fitted with its "Christmas
tree" can be installed on the surface on board the
floating support. It is then possible to use a derrick



floating support. It is then possible to use a derrick 2 installed on said
fsl oati ng support to performall of the drilling, production, and

maj At enance operations required on the well throughout its lifetine. This
is referred to as a "dry" wellhead. 5 Wth SPARs and TLPs, dry wel | heads
are brought together in a limted zone of the platformover which the
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hei ght of aboui.30ipPBiefSr MAMP%t from one well to another and for
15 keeping it in position during operations on any
particular well give rise to structures that are complex
and expensive.

In order to maintain the riser fitted with its dry
wellhead in a substantially vertical position, it is

20 appropriate to exert upward traction which can be applied
either by a cable tensioning system using winches or
hydraulic actuators installed on the floating support, or
else by means of floats distributed along the riser and
installed at various depths, or indeed by a combination

25 of those two techniques.

French patent FR 2 754 011 describes a barge and a
guidance system for a riser, in which the riser is fitted
with floats.

SPARs and TLPs are likewise fitted with a

30 multiplicity of risers supported by floats that are held
in position by guidance systems.

In FPSOs, risers reach the surface in a central
cavity of the floating support that is referred to as a
"wellbay". The cavity passes right through the hull

35 vertically over a height of about 30 meters, drawing
water to a depth of about 20 meters. It is generally
installed on the axis of the floating support, at equal



water to a depth of about 20 neters. It is generally installed on the axis
«of the floating support, at equal 3 distances fromits ends since this is

the zone in which the anplitudes of ane?ents and of accelerations are the
smal | est when the vessel is subjected to The phenonena of roll, pitch, and
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buoyancy that can be as much as 100 tonnes.

The float and the riser are subjected to the effects
of swell, and of current, but since they are connected to
the FPSO on the surface, they are also indirectly

20 subjected to the effects of wind. This gives rise to
lateral and vertical movements of the assembly comprising
the riser, the floats, and the barge, which movements can
be large, as much as several meters, particularly in a
zone that is subject to swell.

25 To ensure that risers do not interfere with one
another and do not interfere with the hull of the
floating support, said risers are spaced apart from one
another by several meters and also by several meters from
the walls of the wellbay, which means that such wellbays

30 can often be as much as 80 m long and 20 m wide on FPSO
barges that are themselves as much as 350 m and 80 m
wide, and rising by as much as 35 m above the water line.
Such barges have a deadweight that can be as much as or
greater than 500,000 tonnes deadweight.

35 These riser movements give rise to large
differential forces between a riser and the guidance

systems secured to the floating support.



35 These riser novenents give rise to large differential forces between a
‘riser and the guidance systens secured to the floating support. 4 The
anplitude of the displacenents and the vepy high | evel of the forces in the
risers nmake it necessary to design guidance systens capabl e of
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and 5 wear of the ﬁhnd th o@gnléue over the Iife ne of ﬁ
install ation, whi ch™Eafi™8 %5% o ﬁﬁ%ﬁﬁ%ﬁ SR ¥efab8s to
dui di ng ri ser 3evailt bfnthhefgmies airhytlwnntirsaetrs:ana}iey mimiecessaryr aduction

posi tion or 0 I||I rat.l.o an eavy
mai nt enance ggggé ﬁoﬁgggg%é% Qy e%%%é%ﬁ?<%$tﬂ#“ﬁﬁﬁﬁs %%dih uﬂﬁngoglgerrick
which is fixeatremetcvediblomQ,fbmﬁualgpsghnnmmenaopf'ﬁ@eeduenande means
for transfersiagrtBe £hakihEiVeen dPshd@ oS, RRY bhangicSifeopr esent
i nvention also relates to tra rring risers wthint e generally central
cavity betweefufhepp 1@?6@%&¢Wpd@ﬂ¢for@mrﬁ¥%%§ﬁ vearen which drilling

operations and heawyeBi-85ERENLErODET N 1T IR the guReihe FRdeel the vell,
i.e. using a de §£ick ich is 20 fixed relative t the f oatiagﬁgg ort.

Vel | drilling"FERtRuERBeFFR? BrEeHE Hai R ELEYs WHeR e 2dBFP ough a

“drilling" rigemMoﬁeofumémoinias pdi tgivrtleid Renidhi Idridlinggs and to
drilled..Such a 25

h d | ha b
G111 ng0r T sePPrEafaths ting At et ind S e i%e B Bch s 50 m
long, with thpeeﬁormedaezset:ﬁbdayweblel,ngt ¢ owerieny st dlerinickt whigh ke said
riser is assegblgd. r %ati dtl?é ﬁ'déﬂ ’s&ﬂi)%ﬁortokoﬁnﬁkehhSnrtﬁ@r

corresponding to the mater i sconnected from 30 the at the
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risers within the generally central cavity between their
production positions and a position in which drilling
operations and heavy maintenance operations can be
performed on the well, i.e. using a derrick which is

20 fixed relative to the floating support.

Well drilling is thus performed on the main axis of
the derrick through a "drilling" riser whose function is
to guide the drill strings and to contain the mud
returned from a well that is being drilled. Such a

25 drilling riser is made up from unit lengths that can be
as much as 50 m long, with the entire assembly being
lowered step by step as the said riser is assembled. At
the end of drilling, the portion of the riser
corresponding to the depth of water is disconnected from

30 the well at the sea bed, and is then taken to a parking
position after its length has been shortened by removing
one or two of the unit lengths. By proceeding in this
way, the drilling riser remains suspended with its bottom
end situated at 50 m to 100 m from the sea bed.

35 The production riser can then be assembled step by
step in the same manner until it reaches the entrance to
the well. Floats are installed on the top portion as it



end situated at 50 mto 100 mfromthe sea bed. 35 The production riser can
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Other syst
have been proposed that are not general purpose but are
specific to the riser being located in one position
relative to the floating support, and in particular on
the axis of the derrick for drilling risers. For
drilling, risers are in place for only a short duration
such as 10 days to 45 days, such that wear of guidance
apparatuses is not really critical, unlike production
risers which are installed for several years and require
guidance systemg that withstand wear. Thus, in US
4 617 998 and US 4 616 708, apparatuses are described for
holding and guiding a drilling riser which combine a
cable tensioning system with pads on which the drilling
riser bears, and which do not withstand long-term wear.
Cable~tensioning guidance systems make it lengthy
and difficult to transfer a riser from one position to
another within the central cavity or wellbay,
particularly when displacing a riser from its production
position to being in position on the axis of the derrick.
An object of the present invention is to provide
apparatus for holding and guiding a riser, in particular
a floating riser, relative to the floating support, which
apparatus is simple to implement and can be used whatever

cavity or wel articul ar i splacin a riser
P8 4oy P



position to being in position on the axis of the derrick. An object of the
present invention is to provide 35 apparatus for holding and guiding a
riser, in particular a floating riser, reéative to the floating support,
which apparatus is sinple to inplenent and can be used whatever 6 the
position of the riser, in particular when the riser is in its production
position or in_jts driJling position or mintenance position on,the axis
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displacements corresponding to the floating support being

fully deballasted or to being fully ballasted, which

corresponds to a total stroke that can be as much as

15 meters to 20 meters. In addition, for operations

20 performed on the axis of the derrick, the riser must

remain substantially in line with the axis of the

derrick.

Another object of the present invention is to
provide apparatus for holding and guiding a riser in its

25 production position and capable of withstanding wear over
a long period, in particular over several years.

Another object of the present invention is to
provide guidance apparatus enabling the riser to be
transferred from one position to another within the

30 central cavity or wellbay in a manner that is simple to
perform and can therefore be performed in complete
safety.

To do this, the present invention provides apparatus
for holding and guiding a riser, in particular a floating

35 riser, relative to a floating support, the apparatus
having guide means enabling said riser to slide along its
longitudinal axis and guiding lateral displacements



safety. To do this, the present invention provides apparatus for hol ding
and guiding a riser, in particular a floating 35 riser, relative to a
fl.oati ng support, the apparatus having gugde means enabling said riser to
slide along its |longitudinal axis and gui'ding | ateral displacenments 7
t.hereof in a horizontal plane perpendicular to said |ongitudinal axis of
the riser, in particular in a.radial direction. The apparatus of the

i nvention conmpricEEet o ﬁthﬁﬁéﬁgn§€EuP%ﬂn?dp§5??P%% ‘£ FSFHPSt and 5
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t he | ongi t udi axi.s_o idriser. withip a cone of half-angle at the
apex that is @gsecﬁ‘}é’ﬁl’ o] 8q88PaF8t‘f50,°Esgﬁl% YLk rsl%a“:‘r‘ci;d sai d apex
of 10 the congdisitngesinsuaeedrsdbsbassidl Eyoatindeswspdmr sofd the riser and
Ievelwitglthga 'qghﬁne of the zone in which said joint nmeans are situated
along the longitudinal axis; and b) said riser to slide along its

| ongi tudi nal axis ai5saidd féserhtol nobabe adbept axdmnizofals@xds i ser to be

guided in a pgf@}%e%k&ﬁ%hﬁﬂg abl ¥nRel BRyFL UL AL 1 L& BRI gk dLonpidijudinal axis of
the riser; and ,sai,d joint neans caonprising: - first friction _pads pounted

on a pad suppditths® éngerengishrdfpanglecapi ot 2RTIThHAT 28 95 594 cul ar
to said | ongi toidied@lalaxios 10P, saaddrhsei zoadl -asdd tadd rsdi Pagexc @foperati ng
W th seﬁgpd_fr'cti%ne gad%, or. grgfara&#g mﬁ%h eel s, so(}h t s%gg_second
pads orUsai d We&PEeEE P oS RURTedi FUPTERPCHHU b B CFHF5 % i de, and
said riser bedhe agsemstndaldvelreithatBe anigplamernSdile seoendmads or
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riser, in partiongidudinad pxdral ag8flrection, are generated 30 by relative
forces between theyfl gatungisupPrebt s8detf€ong its longitudinal axis
15 and for the lateral displacements of said riser to be
guided in a plane substantially perpendicular to said
longitudinal axis of the riser; and
said joint means comprising:
- first friction pads mounted on a pad support
20 enabling said pads to pivot about an axis perpendicular
to said longitudinal axis of said riser; and
- sald first pads co-operating with second friction
pads, or preferably with wheels, so that said second pads
or said wheels bear against said riser and enable it to
25 slide, and said riser bears against said first pads only
when said second pads or sald wheels are displaced under
the effect of lateral displacements of said riser. It
will be understood that the lateral displacements of the
riser, in particular in a radial direction, are generated
30 by relative forces between the floating support and the
riser.
The term "longitudinal axis of the riser" is used to
mean the vertical axis when the riser is in its rest
position, i.e. when it is not subject to movement
35 associated with movements of the sea.
In the holding and guidance apparatus of the present
invention, said second pads or said wheels bear



riser. The term"longitudinal axis of the riser" is used to nean t he
vertical axis when the riser is inits rest position, i.e. when it is not
subjrect to novement 35 associated with movenents of the sea. in the holding
and gui dance apparatus of the present invention, said.second pads or said
wheel s bear 8 permanently against the riser, but they do not support the
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\r/]vggr eove?ésa I oén%hgglr%tt? o??e@ati %f alng"[sp 89S Yrade* égﬁﬁc’t"%% BRArTHPSur f aces

on said riserisvewiertedrif drably loadiegsi nnderaprerehbatondidtions,

conpl enentary £,0 %gkecfaulva% %—aldﬁegg g@;uregoﬁntmgg' Hgn&Veaa' d first pads

can pi vot about 5 respective ax fo0 sal support. In another
embodi nent, saf d%ﬂ:i’gleasrre Jquedd g sledd vecond paidd padsém@p@neemdtcsdw@ pad

support can pigEpldRiBidad 410.v8 dindich! @Rkl BEraUPPOEt che ﬁ@é"@yeléa?dﬂlg
pi voti nng of said f'f‘hressfe 9:%\%3 laet\)r% ts % %ﬁ&%tgggpgggl &zglan?rfén? EI?J: pads
and wheels makes the holding and guidance apparatus of
the invention particularly suitable when the riser is in
its production position, i.e. when the time needed for
working the well requires guidance systems that withstand
20 wear over a long duration.

Said first pads have respective bearing surfaces on
said riser which are preferably curved in a manner that
is complementary to the curve of the riser.

In an embodiment, said first pads can pivot about

25 respective axes secured to said pad support.

In another embodiment, said pads are fixed relative
to said pad support and said pad support can pivot
relative to said floating support to enable said pivoting
of said first pads about an axis perpendicular to said

30 longitudinal axis of said riser.

More particularly, said first pads are fixed on a
tubular element encasing said riser coaxially, said
tubular element being mounted on a ball and socket joint
enabling said pivoting and said rotation respectively of

35 saild pads and of said riser.



30 l'ongitudinal axis of said riser. Mre particularly, said first pads are
fixed on a tubular elenent encasing said riser coaxially, said tubular

el ement being nounted on a ball and socket,joint enabling said pivoting
and said rotation respectively of 35 said?pads and of said riser. 9 1In
the apparatus of the invention, said ball and socket joint can be a

| am nated abutnment with said tubular_ el enent bei.ng enbedded_t herein.

Advant ageous| y, saitF sERORPRAHA ST r dh& dBVFREdrd. sapfebPSl a?®dnount ed
o axes per pensockbiarjdint heary &5d iz dlamiddtedobbsgndnti weth sdhedaxes of said

second pads or r r apl I,d. .wheel | apable of nmoving in

transl ation alg%§u§%§§§ﬁﬁ§F%g}¥3 S@ﬁﬁgg%ggF%F%eﬁﬁe | ongi tudi nal axi s of
said riser, in radidivaitamtiwly, kiSaise:cdondspagadsrapeeperdlelabéyid

di stributed ﬂg@% [ I i ' rpse hr ee
pads, pre eraﬁ%y_a.% é?%ﬁ%ﬁ%g a1q¥ﬁ%x%§r %§§$g?gcg?ggg£§h%ﬁ%d%§?€%%?%al
axis of said rg%k?.oSsaldagisny pdde axesr ofesablyseapudvbadssonre 15

preferably di sposede SYTPeidisallee1dy Pend oS dhdablsebrafg¥ing! {3 | ongi tudi nal
axis and with at |east,'three wheels having axes of rotation that are

preferably situeARYaEIAR EIRMRIA%eS thatsphg eepPrareichhaantend?ii nent

said first padsomfiecuditidledch:6s af s¥Qdatiselrhatini gagibuagedestbshantial ly

in the s hori zont.a jghgqg as. t he axes .of eels and said first
r

i d.wh
pads, and said whedl® &?sﬁgggba§ﬁb?€?§?§8§$yaﬂ35t§§ $Fi cal ly around
said riser in synwetnEtdalglynemamd isaidnotiser enflodbmpnisesat diéasist pads

and said 25 whegl d%ﬁgﬁ§ ' t copfrgurat] i1h their
respective pivot éiégkghd rqtagﬁgﬂgé%ég %g?ﬁé%ggiggakg% %%&%P%?%%%nt
respective | el By angiusigiedudixigl odxpeidf rsagd-riser. Mre

particularly, said ddidtsiritsl PaRisdiosPpeedeeab130satal gRsL1s W -4i f ferent
level s ajl_é)ng Spalledfelroaqg.ll} L&ills?:%lsed symmetrically around said riser about
its longitudinal axis and with at least three wheels
having axes of rotation that are preferably situated
substantially in a single plane.
In an embodiment, said first pads are mounted on an
20 axis that is situated substantially in the same
horizontal plane as the axes of said wheels and said
first pads, and said wheels are disposed successively and
symmetrically around said riser in alternating manner.
In another embodiment, said first pads and said
25 wheels are disposed in a staggered configuration, with
their respective pivot axes and rotation axes being
situated at different respective levels along the
longitudinal axis of said riser.
More particularly, said first pads are disposed on
30 at least two different levels along said longitudinal
axis of said riser, and said levels are disposed
symmetrically about a horizontal plane corresponding
substantially to the midplane of the zone in which said
joint means are situated along the longitudinal axis.
35 In another variant embodiment, the axes of rotation
of the wheels are disposed on at least two different
planes perpendicular to said longitudinal axis of said



axis.of said riser, and said levels are disposed symetrically about a
hori zontal plane corresponding substantially to the m dplane of the zone
in which said joint means are situated algng the Iongitudinal axis. 35 In
anot her variant enbodi nent, the axes of rofation of the wheels are

di sposed on at |east two different pl anes perpendicular to said

| ongi tudinal axis of s r.iser, and_said anes are. di.sposed
symmetrical | y =pout £° 841 RERes ahE é&FP8§§8nﬁ¥IHI§e {rb%?gﬁfi%cf%/t t% said
ni dpl ane of t fteommutﬁdlomgaﬁee doanrgispodiddaly axbstaftsallly téssaidvhere said
joint means arg giid AOLHSE GV RELATL STDGGL BNty S0l gk T L5y pads

can be situate mo d| ere ong ongi axi's of
said riser, arriggpewhenelsadidd Jointowennkeask, sahdasafld wheel s are situated

above saigl upper 'ﬁi’%lnc?&féxb‘%)a%ai@ %m%?ﬁ?ﬁrehﬁveéaléofif‘s@%’é&@rcéé@r' ant ,

said first pads are situated on erent [evel's, an upper level and a
| ower |evel, ka@Fidgiatathen $wer é11§|f?ﬁ&f1§d1§¥?€\éeﬁ1@%gdtlfl%vel s. The hol di ng

and gui dance @Qﬁﬁj@iﬂ@:ﬁl tha ¢ r@feefaulenmee@ beni aghat | BeveN 4dre £ | oati ng
support to hold and 15 qui de one WE}g{gigrrsers | n |t$ ﬁ%%oductro posi tion,

or it can be tVfifect®EF o A ek ASF BiLHakS P7€ otfe-of  sai d
risers fromi t@gﬁxodmﬁeloranpbwemo@nseﬁdt heweaxilsvel.a drilling derrick, in

both ca , said ] ns ref ahl e t

junction 20 fl oor ?ent ween s X%F.ls? rr'a 818 ¥%19 p%%rgg EL]%/ éa%d;he(%% ween

the deck of t Hewd Idjeﬁﬁa’rgarmjrimetlsandnwpperl devel anfisa lemeélemebreyl t he
apex of the cag a I t s situated
p \t%ﬁ:f J\%eflsa%@e ééf:utd"rl%d B@é b8n §§§d f?xﬂeﬂ:@

substantial ly at sal unction oor and gui dance
appar atus of the i rRehticdstiggn ang %lﬁénpﬁsﬁapfiéﬂt’éﬁ e%u %h@rea‘fﬁrrrfgl%rupport

to hold and grfleonaNfalgaid olhl s&eesmaats_ﬁgoeerapbregt@qmcnQarhdn a
derri ek nstal e‘%eorgnsealoq’ fslz:\c:)L r:L ersp%)lr Ets pro égiogrggslft%gn,onog he axis
of said rri

it can be connected to transfer means for transferring

one of said risers from its production position to the

axis of a drilling derrick, in both cases, said joint

means are preferably disposed level with the junction

20 floor between said riser and said support, situated
between the deck of the floating support and water level.

Also preferably, the apex of the cone whoge half-
angle at the apex is less than 10° is situated
substantially at the level of said junction floor.

25 Holding and guidance apparatus of the invention can
also be installed on said floating support to hold and
guide one of said risers in its operating position in a
derrick installed on said floating support, and more
precisely on the axis of said derrick.

30 Holding and guidance apparatus of the invention can
be located on the axis of the derrick at various levels
along the longitudinal axis of the riser ZZ'. Depending
on its position along the longitudinal axis, the
dimensioning of the pads and the wheels needs to be

35 adapted to match the forces that are to be transmitted
and the relative movements of the riser that can be
accommodated relative to the floating support.



30 Hol di ng and gui dance apparatus of the invention can be |located on the
axis of the derrick at various levels along the |ongitudinal axis of the
riser ZZ'. Depending on its position aloag the | ongi tudi nal axis, the

di mensi oni ng of the pads and the wheels nééds to be 35 adapted to match the
forces that are to be transnitted and the relative anenents of the riser

that can be acconnndated rel ve t he floatlng sugﬁort It i
possibl e to begin by* phﬁt??ﬁﬁ% gFﬁFﬁkh@f &My ?lﬁﬁpﬁﬁaBV%c at the
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wheel s or the second pads are then nsi one 0 "supportordi nary
forces correspee@siyle oo |urriShahsamearybeaof Brpanatys andtls@u d first pads

are di rrenmmg&&&wgmsﬁ%@%af %q% ¢Rer 838aRdi B0hk Png! 0ads that can
be as nuch as nes is also possihle to position ap aratus of the

15 invention atresieEsRd %ﬁlqﬁm? ogpsttdop pogaipnoto EP%f%*%%I@f

respectivel y atioyedancidiel owtsainhealac birof hef b@abnaepmgnaféetméﬁer and the
situated at fferent

fl [ | s. P d P.2 be

| eval o 1P himerdoned U Simmoot SrdiBard BB ek BbER e Sbaiiagi B 20

sufficiently sheadsl tpstr tcam desiah §am@nneseranﬁubanénfla$typamstam§aaéls OI
he d i ck, t S 0 no

the derric aic‘ifislnétrgszgie}%ﬁr ?cob ﬁ%&z‘% %E&Egﬁ SEB@E HEBB:?rQé &E'(ﬁ &

enable its re than derri ck,
and preferablle%dﬁthﬁﬁ%9QH1 AS @Gchhéspﬁéséﬁﬁnﬁﬁventlon thus provi des

apparatus includi mg sigd Gy 'ﬁos’ﬁ@l@ %@”’Bbbitmgnsébﬂaféiéé PRUSHEO-
operathg@preferabl w th whe s S|tuate% on a t level P'1 and on a
I

second prven e alyeast Pre of two 1eve s P'; and P',,

preferably respectively above and below said junction
floor between the riser and the floating support, the
levels P'; and P', being situated at different levels of
the wall of the cavity in the floating support, and being

20 sufficiently spaced apart to hold said riser
substantially on the axis of the derrick, and to ensure
that lateral displacements of the riser do not enable its
axis to depart by more than 5° from the axis of the

derrick, and preferably by no more than 2°.

25 The present invention thus provides apparatus
including said joint means comprising said first pads co-
operating preferably with wheels situated on a first
level P'; and on a second level P', along the wall of the
central cavity of the floating support, respectively

30 above and below the level P, of said junction floor
between the riser and said floating support.

To limit ordinary forces and extreme forces
transmitted to the planes P'; and P', to loads
respectively of 10 tonnes and of 100 tonnes, it is

35 advantageous for the planes P'; and P', to be spaced apart
as much as possible, in particular by at least 5 meters,
and preferably by at least 10 meters.



central cavity of the floating support, respectively 30 above and bel ow t he
| evel P. of said junction floor between the riser and said floating
support. To |limt ordinary forces and extygene forces transmitted to the
planes P'1 and P'2 to | oads respectively of 10 tonnes and of 100 tonnes,
it is 35 advantageous for the planes P1 and P2 to be spaced apart as
much as possi bl e,

i_n particula t. 5 neters nd ef erably by at
| east 10 neters. 1§nSP%§5f3F 5& ﬁ@lﬂBFgﬂf Bﬁetwﬁiiwﬁ# {% té%?%ﬁ%n%Fy in the
f1oating suppatie ifcaltduly 3Qppeter &s gbueﬁ 3hatetérs drpweeralidisit & neters
of water, and f e Si r.l | and
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floating sumoort ah haast p@glemsn%nsehé 42V8! §¢ Randl ad¥rizd,n s'arifa her
enbodi ment, sa| oi nt neans ngr|3|ng gld flrsiﬁga s, prefera

co- operating \%Oﬂﬁgtsﬁﬁe&n\ﬁhé’éps ixpd Lpfideed &R 15 &M of
a;ticulated apecd a&buddnghhydﬁauklbyac&haéggéonﬁ§medagﬁausly t he system
of arti ate can o] 0S n pen
p03|t|o§RLuch%e%ﬁ nlngtﬁ¥sgggs§8w§§§| ¥? % g@af@@ :ﬁ:n3§ﬂ§§hfgferably 20
conpri se saldﬁmmauuggwﬁuppoate ah teashcatubné eé1&h1ds%§vekﬁu? iinanfie open
position the gystemallows a float fitted to said floating riser to pass

t hrough, said jéint nmeans and greferabl y sai d wheels renmining in contact
with said float. 25nAgRekhegesuePdinedth s2idhioknt iReAns SPIRHSING a

gi ven plane Pghier _fE%s%a@aag ﬁébﬂékgﬂlyncbeaﬁéfatiﬁgervﬁbsh JEld Rghddls
pOSSIb|§£}O e%&%?%& ﬁ %gdpg t e en5n0¥navg§stem of articulated arms
including hydraulic actuators.

Advantageously, the system of articulated arms can
move between a closed position and an open position such
that in the closed position, said joint means preferably

20 comprise said wheels which are in contact with said
riser, and in the open position the system allows a float
fitted to said floating riser to pass through, said joint
means and preferably said wheels remaining in contact
with said float.

25 Advantageously, each of the articulated arms in a
given plane P'; or P', can be adjusted in length, thereby
making it possible to establish an offset of known value
between the axis of the riser and the axis of the
derrick.

30 The present invention also provides a method of
holding and guiding a floating riser relative to a
floating support, the method enabling said riser to slide
along its longitudinal axis ZZ' and guiding its lateral
displacements in a horizontal plane XX', YY'

35 perpendicular to said riser by means of at least one
holding and guidance apparatus of the invention.



between the axis of the riser and the axis of the derrick. 30 The present
i'nvention also provides a nethod of holding and guiding a floating riser
relative to a floating support, the neth enabling said riser to slide
along its longitudinal axis ZZ' and guiding its |lateral displacements in a
hori zontal plane XX, YY' 35 perpendicular to said riser by neans of at

| east one hol ding d gui dance. apparatus of the invention. 13 The present
i nvention al so prov?ggsgﬁeﬁﬁ?ﬁoﬂ“§$n?+%msﬁ%§9iQﬁfW%qqssérm@ﬁhﬁdfP§at|ng
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10 cavity with a_plurality of artnment _ IS™0 ch™sard
risers are in PALING: dRdcoRitepesianmratusiaf tdenpdseremedatdmaunocat i ng

with a central cRBanUSheidd Siishonb ol ddiaisn | § csbhtabeduded thl i ng

derrick, said _cogpartnments extending transversely relative to sal
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channel conprise a jpdvahtagedtoby, o Lding HupporanBassal dehtoati ng

conet ant 2o dt neagbey WL T e o R S AR EhgrepRi ot o
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posi tion, sai dedtpistien e et SIBlY MR sely relative to said

15 central channel.

Advantageously, said compartments and said central
channel comprise a junction floor between said riser and
said floating support on each of the rims defining a
continuous channel of substantially constant width.

20 In a particular embodiment, said junction floor is
secured to the wall of the cavity at a level that is
intermediate between the deck of the floating support and
water level.

The floating support preferably comprises means for

25 transferring said risers between their production
positions at the ends of the compartments, and the
derrick position, said transfer means enabling one of
said risers to be moved along said junction floor in co-
operation with said holding and guidance apparatus that

30 provides the junction between said riser and said
floating support at said junction floor.

In a variant embodiment, said transfer means are
fixed and secured to said floating support.

In particular, said transfer means comprise a set of

35 winches and cables connecting said winches to said riser.



said risers to be noved along said junction floor in co- operation with
sai d hol di ng and gui dance apparatus that 30 provides the junction between
sajd riser and said floating support at §%Jd junction floor. In a variant
enbodi nent, said transfer neans are fixed and secured to said floating
support. in particular, said transfer neans conprise a set of 35 winches
and cabl es connecti saj d wi nc es t aid riser. 14 Advantageously, said
transfer means conpgagﬁn BLEPTF Sranffiih e agiso FEIBELEScBnpar t nent s
and said chanoetrridysothayahs ambie/ alsigl Jairt idoapalrtaehtsSahit 8835
with guide railg %Q% ¢h enable said transfer neans or said riser, in
particular if sai ransfer means are fixed, to nobve al ong said
conpartments and saAhS@e@@V@mtEQEﬂuﬁﬂy,(ﬁdﬁﬂ'jmh@td@hefﬂs?rcssaﬁgt?dd?néagig
of the presenty;{RVER eta
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junction floor; e hq@cteigtifennd revrngages10Lt theneresemowi ng
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rotation aIIowﬁﬁeb@ollﬂwxngcﬁmgureappamaMMachf the invention, and

correspondi ng to possj v | uction position
inits slot and thrgt I%ﬁ$qt?gﬁs o%?%grgiﬁé SEOb% g gg?cﬁlsﬁg
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e axis of the derrick; in
riser 'Slén pos]'.eve %rgtt Fis +10 m above said Junctlon floor,

- Figure 2 is a plan view like Figure 1, further
showing means for transferring the apparatus of the
invention for holding and guiding a riser from the
production position to the axis of the drilling derrick;

20 - Figure 3 is a diagram showing the degrees of
freedom in rotation allowed by the guidance apparatus of
the invention, and corresponding to possible movement of
the riser in its production position in its slot and
throughout transfer to the axis of the derrick;

25 - Figure 4 is a diagram showing the degrees of
freedom in rotation and translation allowed by the
guidance apparatus of the invention when the riser is in
position on the axis of the derrick; in this
configuration, the riser is guided at at least two

30 distinct levels, the level of a plane P'; and the level of
a plane P',, said planes being suitably spaced apart;

- Figure 5 is a side view of guidance apparatus of
the invention having a multiplicity of wheels and pads
installed in alternation around said riser, the pads and

35 the wheels being situated in the same plane;

- Figure 6 shows a variant apparatus of the
invention with the production riser in side view and the



configuration, the riser is guided at at |east two 30 distinct |evels, the
llevel of a plane P'1 and the level of a plane P 2, said planes being

sui tably spaced apart; - Figure 5 is a si vi ew of gui dance apparat us of
the invention having a multiplicity of wh s and pads installed in
alternation around said riser, the pads and 35 the wheels being situated in
the sanme plane; - Figure, 6 shows a variant, apparatus of the invention with
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t he channel enabtiagedhet adsbivtentt develanmiehat dher donghbudinsl odxibe
derrick; - Figgge,8 is a side view of guidance apparatus of the invention
associated with a riser in the operating position on the axis of the
derrick and nount ed” tBr9Wee A5iSe [VisW them apore of hbe| paparatysgefes 9

and 10 are vi eyBef {9mmbove SOONRY ordlR iuindfkidncehbak WA ghisgrves as a
support L@r jo net3 maanﬁoshown Ié‘glth pl arﬁ of ge pags, whi ch col(ljaéels
mai nt ai ned undefCIenstoOrPHyEEH derorC &5pbd 138 LhRncEFEHPLY &
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connected to transfer neans 12 in the

5 wall of the cavity or wellbay;

—- Figures 9 and 10 are views from above showing
details of a collar which serves as a support for joint
means shown in the plane of the pads, which collar is
maintained under tension by three or four cables

20 connected to a tensioning system;

- Figures 11 and 12 are side views of a riser in its
operating position on the axis of the derrick,
apparatuses of the invention being mounted on articulated
arm systems provided with hydraulic actuators; and

25 ~- Figure 13 is a side view of the riser provided
with holding and guidance apparatus having joint means 3
of the invention connected to transfer means 12 in the
process of being transferred along the central channel 24
of the cavity in the floating support.

30 Figure 1 is a plan view from above of the junction
floor 4. The floating support has a cavity 23 with a
plurality of channel-forming compartments 23, and a
central channel 24, said compartments 23, and said central
channel 24 being longitudinal in shape and of

35 substantially constant width, and presenting continuity
between said positions of the risers when in production
(slots) and the axis of the derrick. These compartments



process of being transferred along the central channel 24 of the cavity in

the floating support. 30 Figure 1 is a plan view from above of the junction

floor 4. The floating support has a CaVIté 23 with a plurality of

channel -form ng conpartnents 231 and a ﬁtral channel 24, said

conmpartments 231 and said central channel 24 being |ongitudinal in shape
constant w dth bet ween

d of 35 b tiall nd presenting continuity
22i doposi tisgnzﬁglp altrlz‘i‘?e dﬁS?@rS?dWﬁé”ﬁnﬁﬁeﬁ?Sg VcFPHRtiye | et i %rﬁ?r’cbﬁ@lam s of
t Re derrick. Td:me:brmmmmﬁ San%le%?bn@r Ql@biD@&eEetﬁz@iﬂé&%\;@iﬁlﬁ@L ﬁt ive
th tral nabl es _one ris ve ver e
Jtlcj)nct ?o(r:]epl (r)grj%? & vveen ﬁ%\mp%% IS0 %SOEFPdB(ﬁanaPOSJr R ot one of
sai d conpart mefhte €81 afhdnheohesiid @nm@aGMmeheSazB§ aid the geriitdlonl4 at
the end of Sa'éhctﬁfgra@l gﬁ%@ deMc&r 92“8};' QH pgﬁ{itégr@al& @er?txsa w,

but only one is fltte Its riser ance ratus
3 secured to tFREGRMHect | Gie R3@dugtion ppgmteoss 1heaee|shQvawbun1only

embodi ment of g ¢l GiaRRAT A% Qfst Qgsbgvgngz;empbaﬁvmiagg, Aads 5 and
the wheels 9 are S|tuated in the sane pl ane pivot about a

joint axis 6 SERFEHYD 3a FAYTEGF6r the JHﬁFEhoﬁsflPQ§d4felat|ve to the
floating support ZIdIFﬂgug@rG 5 thiclre Qéodhéhhoanréﬁﬁédiﬁeﬁ&téfﬁkﬂﬁtr‘ 15

d |nvent| n enabll the t
S ar | ot FOP Bt de S N EERERE"ER! phTen Mt ada o e gRE |
about axes XXwhgels Wam tsuauadednla hbei sameaplqnﬂlaneamllothe padd to a
cone 20 havi ng®dalfs@angl §Qnat 2B @pgé Srgotge}?m ![geu&%f]% pf the

cone is less than 100 in thé invention; eral
dlsplacenents“ﬁﬁfﬁhéspﬁéﬁﬁd selakévaxss Rbﬁ @ammng Suepqti dance appar at us

shown in Figure 5 i% 23ge@esti, tuh@dpéezsdacewﬁaﬂééqus V&%@deﬁi pdpads
|nstaII%% in al%FrQ%}Egga%gkus 8ung ggé 1£$ggélo£r§5a 11£gme
a) the riser to move parallel to its longitudinal
axis 7z';
b) the riser to move angularly about axes XX' and
YY' situated in a horizontal plane and limited to a cone

20 having a half-angle 0 at the apex, where the half-angle

of the cone is less than 10° in the invention; and

¢) very limited lateral displacements in the plane
of the axes XX' and YY'.

The guidance apparatus shown in Figure 5 is

25 constituted by a plurality of wheels and pads installed
in alternation all around said riser, the guidance
apparatus having a minimum of three wheels and three pads
disposed in optionally regular manner around said riser.

The wheels 9, one of which is shown in the right-

30 hand half of Figure 5, are secured via respective wheel
supports 25 to a base 22 which is itself secured to the
junction floor 4. The axis 10 of each wheel is secured
to a cylindrical part 26 whose internal bore is eccentric
relative to the axis of said cylindrical part. The

35 cylinder 26 is surrounded by an elastomer layer 27 in the
form of a ring, the assembly being held in position in
the wheel support 25 by means of a cap 28. Each of the



apparatus having a mninum of three wheels and three pads disposed in
optionally regular manner around said riser. The wheels 9, one of which is

shown in the right- 30 hand hal f of Figur 75, are secured via respective
wheel supports 25 to a base 22 which is itself secured to the junction

floor 4. The axis 10 of each wheel is secured to a cylindrical part 26

whose internal pbore is eccentric | ative to the_axiis of said cylindrical
part. The 35 cVﬁ?ﬁgﬁrgﬁsi%u%QH’ﬁﬁf% d BP3t SfastisRer SPRPEELS72P nakfe

fern of a ri n?rin@s a*gs:em@ttaahb@d rtg*lhf‘tﬂied dyfl ip@d | jrt iztsnohneith@r\/\g@%é &8pport f
25 by nmeans o . ca E of t.he 17 eel. s supporte a pair o
wheel supports® %ﬁaﬁl&ee Inggheé?é(?vrfﬁeaﬁsedy%ﬁrﬂ%g%cﬁpﬁﬁera;Gm?J]ﬁe%i ther side
of sai d wheel poFabteivy enesnslasic tilze chcatemtaricapswrkedyi 10-p6ssobbl e by
means of the e Nty i y..10- to j yst pesi t{.on_of .t wheel
relative %o th%&%ﬁgt;ésitg}ééséi%%?&t%%%esﬁ;e%gn %l%fttgggorgrramé%%egué%ﬁq%

di spl acerment s W&ll hef edeentiser asuyuhilly agcommedases swmaldpplied by the

riser to the W@ﬂ%&léé@ﬁéﬁtéﬁ6f“%ﬂé”bé€€nﬁRQC %@%e&bggtwhénsgniééﬁ fgsul't
coul d be obtained psing a 10 spring system The padS 5, one of which is
shown on the I¥FRLIHFY By the Bisen duddie vheedi dot 8ep(iBACEROR-Y¥{ cEPon

bl ock 29 whosehé actghaci gy 4ihei Idrseledtat evival BeeobeQli h8aPRETHhHat 0 t hat
of said {(i)ser.STJpe &ad i.s 15 supported by a joint axis 6 of the spherical
bal | and - sock&=tH9 1B Hated abut nent type, which is secured to a pad
support 7. Lam nat ethalpaderii,s are fandhiichh ity phownopnosheelattesfal s built

up of layers : t s?%q.&[ a L.n e
accommodat ed gﬁnl%lllg% %ﬁrned On‘gﬁo&%itﬁé?@%}(ish aggm%ﬁ'% g ?ﬁg{:t%% ]%leocf%rge
and of magni t4Ae"MeRR fBGe Hadidjudbed riperabpengurhatutitckness of the

el astomer, thecowrdiiordid AW Thaan Gt RG 1 adir3Resl t i @Re0hadheg et al
rei nforc nts. Such devices ., agre manufactured in gart,lcul ar_by Techl am

Fr ance. Whi TRHEFGT S & 9 9IRG eX1Feét OfosPei SRIGRUCRS Patteand

socket or laminated abutment type, which is secured to a
pad support 7. Laminated abutments are sandwich-type
composite materials built up of layers of elastomer
separated by metal reinforcement and accommodated angular

20 and longitudinal displacements that can be large and of
magnitude that can be adjusted by varying the thickness
of the elastomer, the number of layers, and the
disposition of the metal reinforcements. Such devices
are manufactured in particular by Techlam France.

25 While the riser is in its rest position and no force
is being applied by said riser on the guide system, the
positions of the wheels are adjusted by means of the
above-described eccentric assemblies, so as to ensure
that the blocks 29 of the pads 5 are not in contact with

30 the riser. Thus, when forces are small, the riser is
guided soclely by the wheels, however when the force is
increased, the elastomer ring 27 compresses allowing the
wheel to back away; the riser then comes into contact
with the pads adjacent to said wheel, said pads then

35 transferring forces directly to the base 22-1 via the pad
25 without unacceptably overloading the wheel.



IS being applied by said riser on the guide system the positions of the
wheel s are adjusted by neans of the above-described eccentric assenblies,
so.as to ensure that the bl ocks 29 of thﬁspads 5 are not in contact with
30 the riser. Thus, when forces are small,~the riser is guided solely by
t he wheels, however when the force is |ncreased t he elastoner ring 27
conpresses allowing _the wheel to b k away; the _riser the ppinto

contact with the p%fﬂsol%i‘%‘%’e‘?ﬁ 1 WY Watee Smadd dopdds ¥ éﬁ
transferring feoeesodi techidy 0 the thiase 23l ﬂﬁa@astfléQr@ddanSthhﬁalt

unacceptably o rIo di t he eel 18 erating_in.this s
| oads, which aﬁg 8?f8098? ToReh §ﬂ§%%ﬁ#% e %Pgrr3§a¥ﬁa?ull vi a
t he wheel s, sohighcloa@sandhmemfremainuﬂxcépﬁmonwﬂereae tiragk feoadd, byhi ch

remain exgeptippal adb? wi i &) ﬁ%@;%&%%&ég Scfr}c{“}l%%d%f ‘@a&ln%g%gr upai e% g risk

of damagi ng the wh he riser f set e pads
fromthe ri serorstbﬁa$lllrf@c%1 of gthe gritdaret er order, and the thi ckness of

the elastomer ringpRd 6§f§@§'&ﬁ“%hé“béﬁ%tf%dﬁ|HH@ Eﬁ%e%xhé Qﬁaiﬂe @hgel 10
to nmove through _a corresgondl di stance. Thi,s_thickness. can

centineters, f8f eXARPRRCER)O (ﬁaQQdﬂﬁiéiJﬁﬁ@eﬁ§r@éstEHCS&ﬁFEP@ﬁrdur|ng
the lifetime ping 27se$ désideedrasiucd Hﬂﬁ aqu itk AkesOobft hRe Wheer of 2

tonnes t O5 topnes for §5@6 f the time, nnes to ég.to eskover t he
r emai ni n§ 5% aRd RV Eht %‘?@“e%%opﬁ%?% dée"’&l??"@orr EJSn ?15 558
hundr ed- year candbelbnsemtmmetewsxeﬁuﬂ1exan@ﬂ&n exceed 50 tonnes. By

I npl enenti ng the | t%g3@§%gazg¥%;ggﬁ% %r%ncgﬂﬁE ditﬁﬁrfﬁgeéﬁ S

optim zed, and the fet an be Rout ere”being any
need to over du#éﬁ%t@het%mfmseé&tlrre@esupmwm@n PReipaan are dfnehei oned

for extrenme ci&sedaptaACEStAiited hQY Tabbifed B0 aished s thehﬁﬂhed' fficulty
during pﬁéIOds f calmin which tq§¥ are not active. 25 A's Iarhresult

i s obtai hed byl epPBRERGER M WS over the remaining 5%, and wit
very exceptional load peaks corresponding to hundred-year

conditions that can reach or even exceed 50 tonnes.

By implementing the invention, the size and thus the
cost of the wheels is optimized, and the lifetime thereof

20 can be long without there being any need to overdimension
them for extreme situations. The pads are dimensioned
for extreme circumstances and they can be maintained
without difficulty during periods of calm in which they
are not active.

25 A similar result is obtained by replacing the wheels
with second pads that provide very low friction at low
loading. Said second pads are then mounted instead of
and replacing the wheels and they retract in the same
manner when the load applied by the riser exceeds a

30 previously determined value.

Figure 6 shows apparatus of the invention in which
the pads 5 and the wheels 9 are situated on different
levels along the supports axis ZzZ' of the riser, and the
pads are fixed relative to a tubular element 7, itself

35 capable of pivoting relative to the floating support.

Figure 6 is a variant of Figure 5 and is a side view
of a production riser 1 fitted with guidance apparatus 3



Wi t'h- second pads that provide very low friction at low |oading. Said
second pads are then nounted instead of and replacing the wheels and they
retract in the same rmanner when the |oa ﬁgpplied by the riser exceeds a 30
previ ously determ ned value. Figure 6 sh apparatus of the invention in
which the pads 5 and the wheels 9 are situated on different |evels along
the supports axis 7ZZ. of the_riser, and the Iﬁﬁ%f are fixed ela£| ﬁ to a
tubul ar el eneRPPRPTIFiRG| & BI CHHRRAEL TN idt F@iétCPéxﬁé t REOP| dat i ng
supgort Fi gtmetﬁe:c suppaﬁtsaari]ntwfzdf!gwet& acri@exSamdsgdetéaew of a g
production ri 1.1k W -t ui.dan a a pa
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to the plane;XXthYYeaand 5h@%ff@fbﬂ%“piéhéx”deahﬂﬁdé%u%Q&dcleéeEo The
gui de assenbl ¥hl s symmetrical about the plane IS secured to

the junction Soplﬂnﬁymé /%m?ﬁe@%ﬁ%ﬁoq;?ﬁeﬁo&tﬁFtBW&SHprié ng
Iayelrs of gl askener @Hea@ﬂld@t?ésérﬁbm Oll’slf%"ﬁﬁﬁéi:r?lbailoabbuﬁ:utﬁédb}mnéheeL
nmet a S pe tions o S ere 0 C er corr,e ondl ng to the
Toex. of he chRe/BET BERciS Sedind I e LulRHiSh L7002 AERPORN S &l ove
the guidance lappaatedsalButment Mp@tjnﬂnurﬂecmnexmlegaﬁdyws afid keep the
Sel 0L aheel SelBoEaRLActo M AT 156 Aoy { drcesespaBehapge, Lhe

wheel s 9 retract a t he €n cone Into |rect contact wth
of the riser.skeekorebal a$1@am¢@rm r%srmnnqré@d@@t wesphigzepi o&r cantier he

junction fl0o0p tPrRedBORGInd MBS d15e DSt &Y irald % sey@@%t hh.ﬁ | pabeginghe
pl ane XiF/YY wha?ever thén%ajue of ,the %?gle on * éhp aX|sn%f t he

ri ser at i veIHtSt helhRrtaipat
apparatus 3 to pivot about the axes XX' and YY' and keep

gulﬁance

the set of wheels in contact with the riser 1. When
forces become large, the wheels 9 retract and the pads
then come into direct contact with the wall of the riser.

20 Forces are then transmitted between the riser and the
junction floor in a manner that is substantially
symmetrical about the plane XX'/YY' whatever the value of
the angle 0 formed by the axis of the riser relative to
the vertical, as shown in Figure 5.

25 Figure 7 is a view from above of guidance apparatus
similar to that shown in Figure 6 and showing the
guidance apparatus 3 of the riser 1 in the position
corresponding to the slot 11 and resting on the junction
floor 4. Said junction floor 4 defines a channel 23,

30 enabling the riser and guidance apparatus assembly to be
moved towards the derrick axis 14. The guidance
apparatus is constituted:

- by four wheels 9 in contact with the riser;
- the support tube 7 via an eccentric assembly 10-26

35 {not shown); and

- four pads 5 set back a little from the riser.



25-Figure 7 is a view from above of gui dance apparatus simlar to that
shown in Figure 6 and showi ng the guidance apparatus 3 of the riser 1 in
the position corresponding to the slot and resting on the junction
floor 4. Said junction floor 4 defines a'channel 231 30 enabling the riser
and gui dance apparatus assenbly to be noved tomards the derrick axis 14.
The gui dance apparatus.is, constituted r_whe 9 i.n contact with
the riser; - the s Bpﬂ?Fetﬁﬁﬁ r%W%P%Hquﬁﬁgﬁ iagk%e PEgSo8 B8 (not
shown); and - shoun aadbe5n§ebebaed§napdd:tglceffwmn§1® r whetrea®0inTo nake the
drawi ng under dabl.e d are a | t l.rs of
FLaeR kbl aPE Fadyf o 1h T Bt A eeREhE

wheel s 9, mhere sTI'n in Ve
al i gnnment mnWhthasdldhubeslsTheThQHEubb|% xxnﬂunnaﬂteﬁotphehgugpppors 22

via the kam ”é?ze%ébﬁhé‘?ﬂémiﬂéﬁ‘éd8a19ﬁt:5é19&"3901§1t '8”0'%' 83e86.11, and 12

whi ch show a riser in It oper ng position on axr’s of the derri ck,
and in the aSSOC|§FeEl§@€@$o%S %%owﬁm% %%éﬂﬁﬁﬁﬁéﬁEé’épﬁéﬁ&?uéésléﬁ t he

invention andepbiHatfd HHsibeoR! sneghd dxBNb P the (REri@kIeBbECKn She
situated above the deck 21 of the floatlnﬂ support and is secured_thereto.

The various gBP8afiated| ereht R amPewRy Janss apPraretesesraf to the
wal | 20 of thﬁecanvbutmnwhdib@ytua&wgmdﬁmq:mm&r a’c'l,!Saﬁdcnrgqr ithieng t he

| oi nt h f t

Lorrespold ngUR5oRE FEnCLEBRERT QR ARE S a8 o s g8t Panst o1
bet ween t he sbopritaaudthe aﬁ¢@rad-ther¢&medeﬂma@hrl©u§reuedpabbe a)

ei ther of reg?l&h@ﬂtééna Qstﬁé%%fc%ghﬂﬁof@ ared &%%eoeoothepﬁaﬂ' ons

on the axis case the wheels nove continuously
during displ a8efntBectavhiy roEe¥eieaiy axis 22, but no lateral forces

on the perpendi cul @heagesdavice aiSbaratdd & dd@ﬁryltnfge@hleyjbhetgmeaﬁgce
apparatgg to tgetﬁérgﬁggéglgg for the riser 1 in a position P,
corresponding to the junction floor 4 and serving to
provide transfer between the slot 11 and the axis 14 of
the derrick 13 are capable:
a) either of remaining in position throughout the
20 duration of operations on the axis of the derrick, in
which case the wheels move continuously during
displacements of the riser along axis ZZ', but no lateral
forces on the perpendicular axes XX' and YY' are
transmitted by the guidance apparatus to the structure of
25 the barge since these forces are transmitted in full to
said structure between the planes P'; and P',: the
guidance apparatus 3 can then be considered as inactive
since it does not contribute to lateral stabilization;
b) or else being dismounted throughout the duration
30 of operations on the axis of the derrick, and then put
back into place for the return transfer to the production
slot position 11.
In Figure 8, the guidance apparatus of the invention
is associated with two guide collars fitted with pads and
35 wheels. In the plane P';, the collar is held by a
hydraulic actuator system secured to the wall of the
cavity or wellbay and connected to said collar, either



25 t'he barge since these forces are transmitted in full to said structure
between the planes P'1 and P'2: the guidance apparatus 3 can then be
considered as inactive since it does not contribute to |ateral
stabilization; b) or else being disnnunte& hroughout the duration 30 of
operations on the axis of the derrick, and then put back into place for

the return tragsfer,to the produyction | ot position 11. In Figure 8, the
gui dance apparg%ﬁgcgiyt?ﬁé Y:ﬁ{i‘/e Li? Yders J585308d WwieR LR6tgRFHEaEST | ars

fi'tted with patls amneSSedheid sa gul Iidye vﬂilﬁtilliﬁ 1Bf Ltﬁteme Q@{:iflﬁédi §Oh|§l:1éi by ad
hydraul i ¢ act S ta. t wal-l._of _the _cavi or we an

cgnnect ed to g‘g%gic;é)%%lr%,n% easg?loﬂ}:lim?hecﬁl?n@r Fvea %% it iifuds tl'{‘?ﬁayon.

The | eft actuat®rplage denrectwstean afa windheys wheicolreds tot shefwabtused to the
vel | of tbe webhbayaviey ihe RGP 2 Lol el cbSchelicol feplgge by @

system of wi nches_ secured to the the Cavity or welTbay and
connected to sEALeD YRy tensias os Theddefitemdneh. iFheoheéctedinch is

connected di r@btdyrlp tsiti ghie@ldAriart, hened &B?h\ﬁ’i Qﬁﬂchsigo‘ggﬁﬁé@??%i@ia a
pulley which is itself secured to the wall of the cavity or wellbay. The
gui dance apparaat%ﬁg% 19 26 A secyrpresenthat wahe PEvVERC Of the

pl ane Po. Nbrecwbtgisﬂweﬂ]bd@i.gum&guﬁld&ﬁ@@i .appaga@ﬁﬁféliﬁém i COW}[DU S: ng
j oi nt negns r Iy secured,to.the nction floor via vertica
Jhi nges 222 en:ﬁqﬁﬁg@s%il?fr%ﬁeése@zftt %hﬁ’elfagﬁ&eh%bg%ﬁ %%a%?s]&'shpvm in
Figures 11 and 12 Dl@fes@mitaﬁel(yperinuﬁigupassageheeggiii&Mep@qsammfsbrIoatlé
In Figure 8, t als i e ' Lt t e es

i n tegsion, txgeg%ﬁﬁﬁg%ﬁéggéﬁé'i#%ﬁ?%o%%%késggx%¥%?n%%lE%%%ﬁ%%%gﬁ e
descri bi ng Fi AH¥EIPn f@or vishaegsprad héngee 2anmustddng selié estisars 15

20 via attachrt thuge #8Uded)bhdkPA8NE1ED Ishdh e Pigflrd 1tihgndr 3w ng, to
a hydr I C %ct uatqr 17a secured to the wall 20 of the cav%lty tor wel | bay,
the cabl € passihgarduf®@<t §€r PebR§Fage, e.g. for passing a float.

In Figure 8, the collar 15 is held in position by at
least three cables 16 in tension, two of which are
dimensioned as explained below when describing Figures 9
and 10. The cables 16 are connected to the collars 15

20 via attachment lugs and:

a) in plane P';, on the left of the drawing, to a
hydraulic actuator 17a secured to the wall 20 of the
cavity or wellbay, the cable passing around a deflector
pulley, itself secured to said wall 20; on the right of

25 the drawing to a hydraulic actuator 17a secured to the
wall 20 of the cavity or wellbay; and

b) in the plane P', on the left of the drawing, to a
winch 17b secured to the wall 20 of the cavity or
wellbay; on the right of the drawing, to a winch 17b

30 secured to the wall 20 of the cavity or wellbay, the
cable being passed around a deflector pulley, itself
secured to said wall 20.

In Figures 9 and 10, the collar 15 is held in

tension by three or four cables 16 connected to a

35 tensioning system (not shown), characterized in that only
two cables 16 of lengths L, and L, are adjusted in such a
manner that the axis of the collar on axis ZZ°' coincides



pul l'ey, itself secured to said wall 20; on the right of 25 the drawing to a
hydraulic actuator 17a secured to the wall 20 of the cavity or wellbay;

and b) in the plane P'2 on the left of tha drawing, to a wnch 17b secured
to the wall 20 of the cavity or well bay; 3n the right of the drawing, to a

winch 17b 30 secured to the wall 20 of the cavity or wellbay, the cable
belng passed ar ,|tself secured to said wall 20. In

0 def] ect or I
Figures 9 and ﬁﬁgsFﬁ% %%13%rwﬁEbléL?1 *g 1pf e I6FTEERE hr 8820PERBEr cabl es
16 connected toahlds a:e]estlwﬁ iS¢ G{Eﬁmﬁindﬁigmhsm)haé@Che%éﬂ'@ﬂ o8 that
onl two cabl en s, L1 L2 are adju u a nner
tha%/ the axis E% %ﬁ%gc ﬁe% Ié&rfs gr&?itr‘ﬁﬁ %%ﬁlpéﬁﬁét iﬁi’?%\lﬁgg with
the axis of theedeioncke. g’hecan:tzrmpormbigea:oar}mnﬂ:md reael gokdptiongder
ension a6 3 | 46b Ohunlensi oporaater. Lhand fed 6a' 83! (gLLGI pared | evel

of tension, e.g. correspondi undr ed- ear con ions™5 0 tonnes).
The collar 15 $heh%ﬁelmﬁﬁtﬂommﬁ¢¢ﬁﬂfonsﬂnﬁIa;dentwr@ohmageeaSQWHUhenslde by

2 hinge 151 anghonochlie SLAETsidediicind QG 9¥5! ST enal i ng the

assenbly to be % I nt o‘hgl ace around the rirser an removed once

operations ha 1R% QI Tt glrs el GroneRs ther shpest PRAJCYEPRi on of
Figure 9, in rémwecuv%n@é dﬂwfa;ﬁlroaiﬁd&laa;[]eeb@@nugb&glbeeaengt hs 4
correspopding to L1 and L ile t ot hers are ner ept unde

t ensi on.ﬂ‘dfhe appar f]ﬁjt%u%? 2][91 STt | c?r‘ﬁrnﬁll%?nq f’eﬁﬁ%gﬁng Fbg‘éﬁ§u§e t hat
the axis of thenrwlskrh 1S oi foiloke sstwistnidlst e eaxidgustetiheodeengths by

nodi fying the ths nd fining
cables in the p?%?lg%%dqlr%/ or #éeﬁf)’l a“lfl%l]g Ztt}{él' OcHhrgégafgpaa‘r%agt %%rg?yt he

i nvention al sokeRkagder ﬁzﬁfsalmre t Fhiee@premetigi sfothehanveneiopanakéesl to
an arbitrary oiwebs2bil nactddiurd it %h%UQ§E§”BEaEh¥ tixed relative to

the "axigsof the dergich bn floures 13 apd 12, the fiser [0 posifion on

respective lengths L, and L, of the dimension-defining
cables in the plane P'; and/or in the plane P',. The
apparatus of the invention also makes it possible to keep
the axis of the riser parallel to an arbitrary given

20 direction, that is substantially fixed relative to the
axis of the derrick.

In Figures 11 and 12, the riser in position on the

axis of the derrick is stabilized in the planes P'; and
P', by a system of articulated arms 18 driven by hydraulic

25 actuators 19 supporting in plane P'; guidance by means of
wheels associated with friction pads, and in plane P',
guidance by means of a collar 15 similar to the collar
shown in Figures 8 and 9. The forces on the riser in the
plane P', are directed to the right and cause the wheel

30 which is mounted on a spring system to retract until the
pads come into contact with said riser and transmit
forces directly thereto corresponding to extreme
conditions (hundred-year conditions) without damaging
guidance provided by the wheels, and without damaging the

35 wall of the riser. 1In this position the axis of the
riser is offset angularly very slightly from the axis of
the derrick, with this angular offset being represented



axis .of the derrick is stabilized in the planes PP1 and P12 by a system of
articulated arns 18 driven by hydraulic 25 actuators 19 supporting in plane
P' 1-gui dance by nmeans of wheels associat?g with friction pads, and in

pl ane P'2 guidance by neans of a collar simlar to the collar shown in
Figures 8 and 9. The forces on the riser in the plane P'1 are directed to
the right and_ cayse the _wheel 30 _which.,is unted on spring syst to
retract until Bhebeae ot WicH CORAAEE JFER SAR 71 sdPdRETTCRNM

forces direct|ledshattairo 20qr responding to extrene conditions (hundred-year

conditions) wthout_d i_ng . .guidance provigded by,the wheel s, ;and w thout
damagi ng the 35 waﬁFlgggﬂﬁg FﬂseF.elﬁuP ngpgg?Ti %lfﬁ%lﬁkﬁs%gﬂ%F e riser
is offset angldearld yposdriosl isghtthy fnddehbe agpparstusthelisléreldkinwith this

angul ar fse i resented 2 e i I eTRJ s than
5, and p?gef er ;B%q%é{s?qto%%n%% g)P ng%ixg%‘?{laglol,g Og %{?ggosrcpzﬁeg?nﬁggié% in a
fol ded- back pexsitheonadd t2e ofuitbenweldpprratus 3 is held in a 5 position

close to Pa by means, gfige a3bl 83t223 6ANASALET st onde MRldn2Qpdn the
wel | bay. In Figure 12, bottom guidance _is shown in the open position so as

to pass a fl odCTFI®DECIGE tonPrESer £haRt PR BePFRAucsEIEFendhate

various conporigntbeghgymerisembl cdheagothar eabeblig tomesosht Tdie=ngittdance

renai ns idl cqntact W th &pe Mﬁhls of .the Lloat.ao as to limt, novenment of

the entite suSPSAGRT FiESe PIBEnBPYeTRy ur B0%207E38nCE RERIRGE i o riser 1

bei ng instal lehtart ke taxitheovallhe dér thekfldae goiae tsystimt 15 in the

pl ane P12 is i | Gal at....a_th "L T s P1 and P 2
RGO t:n% bnk ek EuBbéﬁﬁg&r%%? %)%s%!\ﬁre }?

are spaced apart by el ght ten meters’ I ing assenbl ed and
the assenbly is bdiiggreoder g pogédReviamt Af aa frbser 3b bEEId om gui dance

20 i's shown i Rddtu1aRAN oROThl BRi§0c8Sthe &bLeyeral driéd Qalidd $HAafserd hrough,
whi | e n%&?rth%&$%3m¥%3%529ngnigcidggéihal to that in the plane P',.
The planes P', and P', are spaced apart by eight to
ten meters.
The riser is being assembled and the assembly is
being lowered together with a float 32. Bottom guidance
20 is shown in its open position so as to allow said float
to pass through, while nevertheless keeping contact with
the walls of said float so as to put a limit on the
movements of the entire suspended pipe assembly.
During this stage of operation, the guidance
25 apparatus associated with the plane P, has not yet been
installed around the riser 1, but it will be installed as
soon as the riser is ready to be transferred to its
production slot.
In Figure 12, the articulated arms in the plane P',
30 are provided with respective mechanical or hydraulic
devices 34 enabling the length of each of the arms to be
adjusted independently, which makes it possible by
coordinated variation of the length of each of the arms
to offset the top of the cone as defined in Figures 5 and
35 6 by a known amount in a known direction in the plane P';.
advantageously by fitting both planes P'; and P', with
articulated arms of adjustable length, it is possible to



the walls of said float so as to put a limt on the novenments of the
entire suspended pipe assenbly. During this stage of operation, the

gui dance 25 apparatus associated with theZ@Iane Po has not yet been
installed around the riser 1, but it will “0e installed as soon as the
riser is ready to be transferred toits producéign slgt In Figure 12, the
articulated arns,in | ane, P"'1 30 are provided with respective

mechani cal or Iﬁ%ﬂ?%&? 11? éi‘ﬁ%?es°f34:}@n§tﬂﬁer¥gpﬁﬁéllléﬂrgilﬁ 8P eskhtBRrYhe arns
to be adj usteditacepandamd yis Whikdtsmkied 1t fagedl RbeabyveCogr dhoat ed

vari ation of the | engt t-ghOf each .of the arns to offset the top of the cone
as defined in g %uﬂﬁ%%‘%{by a known ampunt in a known direction in
the plane P 1. Advamadgfhdmngrdnd1gumaam¢ebabbaahaﬁes3Pb£ &hé P'2 Wt h

ticul ated possible to 24 arn t he
g;r !sCch)f at e ?rrser paﬁ% %af\?]tq{c?e;n%ggbqf raélrsy C%Er ?%c%mﬁs%ﬁﬁfeﬁis ?ant lally
fixed rel ativeaxis tofe theidentickhdywaesinsk ofTheahefdi ngeans ghratiaarm
apparatus 8 of 18] S-d1peofld o i 9 Jeitly BEARS EaBgCechbangierred to the

axis of the derrick by nmeans of transfer are relative to
the floating sTRIporitdife dhamwinchescdast apdt bey wpdnicabRes 121 amoshown and
cabl es 122 as fﬁummguﬁérjq gure 2. 10 in Figure 2, the JunctroR fl oor 4 has
neans f transfer the rjser and urdanc paratus of the invention,
whi ch meanhs are co By Wil REE f?i’n égﬁﬁgcﬁe]aa%ym%%? e50122 to the
gui dance appartata.rmﬂaanngr they ed seeT angd bmlabndengppar&bggj @ﬁr_cﬁh@n floor 4
whil e 15 bei ng; n Y rt t s 1 t wo
ﬂ”ﬂﬂ%%%ﬂlﬂﬁ ErC QRAL! 080 ong%lgﬁtgﬁdﬂytV&P%Eﬁ

wi nches enabl e t he asse y conprising the rirs te
apparatus 3 tcBwmeahasd yetoaddest B&, stot theapitdantd braedate 3xwhich t he

ad) acent, 20 cqriart ment & s Ar LLng [PoRt he b BOGEE an st (L OR A
artin
adj acent 52 C%rzapl%rg rg?llcilseds in thegcompartmengs 23; by rails 12,. These

‘lD

two winches enable the assembly comprising the riser and
the guidance apparatus 3 to be moved between the slot
position 11 and the axis of the central channel 24. The
rails 12, facilitate passing the apparatus 3 over adjacent

20 compartments starting from the production position and
going to the axis 14 of the derrick. Once the riser and
its guidance apparatus are in position in the central
channel 34, the winches 12, are connected to the support
22 of the guidance apparatus 3 by two cables 125, and the

25 cables 12, and the winches 12, are disconnected. By
acting on the winches 12,, the assembly comprising the
riser and the guidance apparatus 3 ig then transferred
from the central position 24 to the axis 14 of the
derrick.

30 The riser can be displaced by sliding the support 22
of the guidance apparatus 3 which is in the form of a
washer as shown in Figure 13. 1In Figure 13, tubular
elements 22; secured to the support 22 and located beneath
the support 22 enable the riser to be guided in the

35 central channel 24 between the rails 12;. Friction pads
22, placed beneath the support 22 and secured thereto
enable the support 22 to be caused to slide on the



going. to the axis 14 of the derrick. Once the riser and its guidance
apparatus are in position in the central channel 34, the w nches 124 are
connected to the support 22 of the guidaa; apparatus 3 by two cabl es 125,
and the 25 cables 122 and the wi nches 121“are di sconnected. By acting on
the wi nches 124, the assenbly conprising the riser and the guidance
apparatus 31is then transferred fromthe central position 24 to the axis
14 of the derriERCT1QD FHROY 8 dinden Belwh dHoac &Y IBrPEPng2t RS kot 22
of- the gui danceanppar a2 u S(n'i)t\/\/@sthJWnl)Soh&et heyf ara pht ainv@sdetids. shown in
Figure 13. In Fi gure t ubul ar nts. 221 secure t he su ort 22
and | ocated beneath %ﬁ% E%W%nng% }htengpﬁfé’g % 5:@8 bﬁva’é ?lﬁ'the 35
central channeka2d @@i@meta@amﬂuss i ldrdntaildy pedl haReé beanedebeneat h
t he support 22. ur n e.t upper.t ed to
slide on the Z%anqu%g i on oorsqg&ﬁn efrw r%t\?gl% r%d P éﬁﬁ%ﬁgggl ‘gggnd t he
cabl es 125 (nobesteapadlenct drsnigre gwutas o redeiase. thhlréseenuhh¢hglsmtln n
the spirit of the,ipyedti Ofer r%):'ad sﬂé&o‘iﬁ‘%m@%&%@a‘ébﬁaE%:'hQ ggral Iy wel |

have been left 5 in place. r such circunstances E par at us nust be
capabl e of opeﬂ?ﬁﬁo%l% e reme damatd ot s dutwMileh the ShERSTERER over by

a second gui datiggt a@il@é@t&@e f@‘ansﬂ%rrf Q{_d@r%étﬂo&e isaee tuBeti @rabiénwW th the
dlfferen£§ t hat . si nce t4 nsfer 0 edatl on i,s of ﬁgort dur tion 10 and
bl 9#%5

is prefe y PP fHT e & §21guig 8rap§3iL tus can be
consi derabl y sgmxﬂarﬁa:eohppﬂm erarf lhmﬂddnslslemhb;wssumpmlfbeﬁhe axi s of
Lhe derrick LS descrllede Aoy, ns Relfg.Perfataed by Phochy:Lyes

57Tl sSrm

gui ded in the conpar *hé jun tlon oor
result can be %riaicﬁédlsbﬁ%s@alrqua@@qweam Pegngnpeatpsmadi hy wemls such as

wheel s act Uat Eihdeis @Jhl!?éd AP HY pRRehatar 28y @f‘ {848 Cfdr] & 18R OF
associ at atteries, i ndeed by stepper drive stens based on the
use of h§ rauI Jco%t%atoz}flw Fesult can be obtalned Y a carriage

traveling on rails using means such as wheels actuated
either manually or by an engine or by an electric motor
associated with batteries, or indeed by stepper drive
systems based on the use of hydraulic actuators. Such a

20 carriage is advantageously fitted with an arm having an
opening clamp at the end of which a guidance apparatus as
shown in Figure 5, or in a simplified version, enables
the riser to be taken hold of in its slot position when
the permanent guidance apparatus is opened to allow

25 transfer to the axis of the drilling derrick where
guidance apparatuses such as those shown in Figures 8 to
13 are implemented.



20 tarriage is advantageously fitted with an arm having an opening cl anp
at the end of which a guidance apparatus as shown in Figure 5, or in a
simplified version, enables the riser to ?e taken hold of inits slot
position when the pernmanent gui dance ap atus is opened to allow 25
transfer to the axis of the drilling derrick where guidance apparatuses
such as those shown in Figures 8 to 13 are inplenented. 26 CLAIMS 1/
Appar at us forqﬁﬁ%mqm)and guiding a riser (1) relative to a floating
support (2), tihe A'mwa&ms fioliC hudingggahdeguiging £nebdémng(Sairklktdere t o

slide along its Io dinal 5 axis ").and quiding Jateral displacenments
thereof in a 0f nBepkk (297 fhBernRte tor A b AR

| ongi t udi nal anea'xmfentalhﬂmgsea;dt Iﬂeseppaoasmd@ear@ugcim dotreyiitaetinad t hat
it conpriges jQi e [

enabllngf§10 salgﬁﬁqser%tguﬁggﬂé ?a% %f gﬁ%éf é%”ﬁﬁéfﬁégzln 2% )
per pendi cul ar hqmmuadngnlta@m nEK'ax¥y" (z:ze;pemh@@;@lr riseradd t hin the

limt of a conghawydnaihaklis @@%ﬁeahééf" 2Pt dbddrd Sud essiddghan or equal
to 10, said horizontal axis and said apex of e cone belng situated 15

subst anti al | y anacsegdres: 1gr thas FFsﬁPmﬁﬁHS?%vé@l%ﬁtmﬁ34ﬁua3% dpl ane (4)

of the zone alsawlﬂdaeﬂoo@auaucﬂuaab;lﬁﬁl §upﬁ3£t)aﬂ‘tﬂ]eéﬁa}§fﬁir£§:| oi nt neans (3)
are situated; and b), sai. Lser to é e alon Ion |H§ﬁenal aX|s (ZZ')
and to be gui ded i i £&% FARSF PsBP eEReRPQTF

substantial l'y mﬁ¢pemdiOUbarpbndsaumatonglthdlhamgfwudnmﬂltdxigleﬂ) and
oo e " dath GAULT Ens nl RS 1 LA £ LR PAGS Rl N 3037 2 Pod

support (7) enabling sai Vot “about T espec e axes 25 (6)
per pendi cul ar anglsaiad Itbﬁgapﬁm ﬁhﬁtax*ﬁs @$S skitan r<PJ§e¢quE(JZZt<) :108nd saighi d

first pads (5hdza-Rpekat 'aElﬂszahH whegl sp8k ofeeROtdhd HdiHy RAGated
preferably mﬁ%&k@%%%tlagly a%u%he center of the riser and level with
the midplane (4) of the zone along the longitudinal axis
(zZ') where said joint means (3) are situated; and
b) said riser to slide along the longitudinal axis
(Zzz'}) and to be guided in its lateral displacements in a
20 plane (XX', YY') substantially perpendicular to said
longitudinal axis of the riser, and
saild joint means (3) comprise:
- first friction pads (5) mounted on a pad support
(7) enabling said pads (5) to pivot about respective axes
25 (6) perpendicular to said longitudinal axis of said riser
(2Z*'); and
- said first pads (5) co-operating with wheels or
second friction pads, preferably with wheels (9), such
that said wheels (9) or said second pads bear against
30 said riser, and enable it to slide, and said riser comes
to bear against sald first pads (5) only when said wheels
(9) or said second pads are moved under the effect of
lateral displacements of said riser.

35 2/ Apparatus according to claim 1, characterized in that
first pads (5) can pivot relative to respective axes (6)
secured to said pad support (7).

_
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t hat .sai d wheels (9) or said second pads bear against 30 said riser, and
enable it to slide, and said riser conmes to bear against said first pads
(5 ronly when said wheels (9) or said se&gnd pads are noved under the
effect of lateral displacenents of said fi'ser. 35 2/ Apparatus accordi ng
to.claim1, characterized in that first pads (5) can pivot relative to
respective axes (6) secured to said pad support (7).

vttt flftul,/1,,,ii; 27 3/ Apparatus according to claim1

char aCE eEi7)zed %ﬂ Abedratad hdddrdimpds (ca)alam fblhagaeeéigua@ md&ﬁ@i ltoad
suppor and sai suppo can relative sai oati ng
support to enabft g}gs%bé?ﬁ&%) {Std \(7’6'1) é"B‘(?E]I[ TEaktve Eﬁxs?lé ?)‘gndi cular to
sai d | ongi t udi sapporixi 67 ) 249 sxm&ajaaﬂ rsup@ortd/( 7TAppanapisotcestat e t o
claim3, ghar eriz i n.th said fir ads. (5 e n a
tubul ar e eneﬁ€$( mgg%%%gﬁﬁl SNy c?%égf g%%%ﬂ%lgg}éséﬁgg % %?Oglenent
(7) being nousteet om i | (aNd seckhendicuder( 8p enafl Loggisadingl voting
and sai d rotatjien;respectdyel s of fgyrd first pads (5) and of said riser

(1). 15 5/ Apparatus accordi ng to claim4, characterized in that said
joint (8) is a lamnated abutnent within which said tubular elenent (7) is

eﬂbedd?d 20d64/ ﬁﬁﬂﬁ%fﬂﬁaaﬂqﬁﬁ@'gQ %ﬂﬁ;ﬁn? Oﬁgﬁkabﬂﬁﬁizaﬁ ﬁ? t?%ﬁ
char act e ze 1 N, Sa| ec pa S .or pre era sal ee ar e
o ot T oAt Pl stdis (B R O LR & BRbIAAE, Shemany T3l & (52

of said riser enctdrmmg(&:(dl&)lsm‘r smad:milagl ss@9)l bebuarapadheniof (Tpving 25

in transiation,on, IhMESHES 0% bAS RENTLENAE §8:H0C g Cngibpdigal axis

(ZZ') of said Tis aratus accor one ' 0 al e to 6,
characterized $aid hatvadsing fandstsqga?dgoma@mnstrespacédvemysymxcﬂ cal ly

around said rlgggsﬁigagguﬂgymgga:g% aaileaqtkert hige pads, preferably being
si tuated gl t he same | eve
5/ Apparatus according to claim 4, characterized in that
said joint (8) is a laminated abutment within which said
tubular element (7) 1s embedded.

20 6/ Apparatus according to any one of claims 1 to 5,
characterized in that said second pads or preferably said
wheels (9} are mounted on axes {10} extending
perpendicularly to the vertical axis (2zz') of said riser,
the axes (10} of said wheels (9) being capable of moving

25 in translation on axes (XX', YY') perpendicular to the
longitudinal axis (2Z') of said riser.

7/ Apparatus according to any one of claims 1 to 6,
characterized in that said first pads are distributed

30 symmetrically around said riser (1) and comprise at least
three pads, preferably being situated at the same level
along the longitudinal axis (ZZ') of said riser.

8/ Apparatus according to any one of claims 1 to 7,

35 characterized in that said second pads or preferably said
wheels (9) are disposed symmetrically around said riser
(1) about its longitudinal axis (2zZ') and with at least

B R




along the longitudinal axis (ZZ') of said riser. 8/ Apparatus according to
any one of clainms 1 to 7, 35 characterized in that said second pads or
pref-erably said wheels (9) are disposed nmretrically around said riser
(1) about its longitudinal axis (ZZ') and“with at least 11111111 IIIlill
11111 hi Ll 111111 28 three wheels whose axes of rotation are preferably

situated substantially in the sane plane. 9/ Apparatus accordlng to any one
of claims 1 tothree vhaehe w¥rose®¥ep (Hatrd@tdon a&e pxgiersPl¥re nounted

on respectlVesaﬁﬁétéé%uﬁéﬁa@&%h@)dbﬁdamé e iplakhiee same horizontal

pl ane as the axes of said wheels (9 and said rst pads (5) and said
wheels (9) are disposed successively and synnetrlcally around said riser
(1) in 10 alteynappagatasnetcoddingd\pparatiomc odf diladmso lany ene of clains

1to 9, har ac erlz d.in that said fi.r i.d 9) are
di sposed Pn a g%‘ﬁﬁﬁ% %ﬁl%%énfjr%us}é t-rogh"’llcfHc‘e“'%c‘tlg(ar%)és’spegt| ?78 IB%% n%II(L
rotation axes bespchLVQaaxdsatQﬂdwﬁt&a@nﬂ sebpbentyellevin sthe osape he

| ongi t udi nal ﬁ?glzé%éa% asé g lo f“%%grda%‘h%eﬁ%cgrég' Ngn§OsaNy One

of clains 1 to acterlze |n t at said first 5 are
di sposed on afirahspadao %)) fand evaid swhasly HN) 4@ Fllfpoﬁleéng sai d

| ongi t udi nal aéhécéggv}el)y S s rh® v i B S AUV Bl d kRsérand) Pig) are
di sposed synnetrlcallé%g out a horizontal plane corresponding substantially

to the 28 ni dptERENRPEIY FRERBRE zone al ong the |ongitudinal axis (ZZ')
where said joint neans (3) are situated. 12/ Apparatus according to any one

of claims 1 to char cterlzed in that_ the ax f at i f the

wheels 30 (9) 1@1% A@?%ﬁ% ‘&0 %%coﬁdlr%%s’io e c(lm%f Z)r%e(reft tgn'ieLse?P

per pendi cul ar thasa¢tetrbnedtimi izt sdisd (29t efadsail§) amﬁesaldnwhga

pl anes (P3, P4)g grsrglapﬁgge&ym f&@éﬁee@%ﬁfl@u&%@l@aﬂt gheplkane (Pa)

correspondi ng substant to sal ane of the zone along the

Iongltudﬂﬁal akespective prOt and rotatlon axes belng situated at
different respective levels along the longitudinal axis

(zZ') of said riser.

11/ Apparatus according to any one of claims 1 to 10,

20 characterized in that said first pads (5) are disposed on
at least two different levels (P'; and P',}) along said
longitudinal axis (ZZ') of said riser, and said levels
(p'; and P',) are disposed symmetrically about a
horizontal plane corresponding substantially to the

25 midplane (P,) of the zone along the longitudinal axis
(ZZ') where said joint means (3) are situated.

12/ Apparatus according to any one of claims 1 to 11,

characterized in that the axes of rotation of the wheels
30 (9) are disposed on at least two different planes (P;, P,)

perpendicular to said longitudinal axis (2Z') of said

riser, and said planes (P;, P,) are disposed symmetrically

about a horizontal plane (P,) corresponding substantially

to said midplane of the zone along the longitudinal axis
35 of said riser where said joint means (3) are situated.
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35 of, said riser where said joint neans (3) are situated. |
111111)11111111111 IN 111111 S 29 13/ Apparatus according to any one of
clainms 1 to 12, characterized in that saig first pads are situated on two
di fferent Ievels al ong the | ongi tudi nal agrs (ZZ) of said riser, an upper
| evel (P1l) and a |l ower level (P2), 5 and said second pads or preferably
said wheel s are situated above sai d upper |evel 1iaand bel ow sai d | ower

level (P2) . 143/ ARRaratis Rsrding o any one o img 1 ¥9 43 10
gh?; act e{| lzed ?Haf%ﬁelsﬁéh }C:Lr{ St%hé?ﬁ%%l@)fl@@% §>bﬁ@aheé Qﬂt(:lléét\@docin S’@wdid
ifferent levels, an upper |eve and sai
wheel s (9) ar edLffemeny Hateke Rl ‘é’& hleea&r"?lflﬁ\gg&ﬁhi pays | %%5 W59T Appar at us
accorfl: ng to aﬁ%f{&@ér cla repplert Qe%# l(@haraﬁdea|2®der idvhedt §B,)i s
installed_on the [oF:] S t to _ho i 0 drisers in
its producti oA¢ 1Y éz?fgcl%}&%péﬁ %geéf%&ag&xgg ggavr‘{ﬂgg% %fécl aims 1 to
14, charact emzudatedtaﬁ@z:hre tsaisl cgpesctledetlo (?ﬁhn@tﬁérbmssal@.zi)ovmr
transferring ihd risers fromits production position to the axis

of adrilling derfick2'(13). 25 17/ Apparatus according to any one of
claims 1 to 14, characterized in that it is installed on said floating

support to hol fs Angygab- &, ONee Yr B vd %%&soln@ Ll cQEQﬁ@tlngopﬂ§ltl on (14)
in a derrick (13) installed on 30 said fl.oatin at us
accordi nffto afRATRELYF1Zedi et saif fingy gfjér |(§gda?fﬁ Fﬁﬁ‘tl Eeoﬁ!]do?m nt
means (3) are gmOINdLdeHNY dierdnaral Il@‘iréllsgoram( 4ppbet Weealsabg rdrsera and
said 35 floati ort | tuate | evel a f of
the cavity (ZS?g%ﬁ ?%F%|€%§in8n§'680 twgg %%eﬁéfngr§ ?iéﬁﬁgﬁa Hljl c%1111

B1TH said levels (P, and P,).

15 15/ Apparatus according to any one of claims 1 to 14,
characterized in that it is installed on the floating
support to hold and guide one of said risers in its
production (11}.

20 16/ Apparatus according to any one of claims 1 to 14,
characterized in that it is connected to transfer means
(12) for transferring one of said risers from its
production position to the axis of a drilling derrick
(13).

25
17/ Apparatus according to any one of claims 1 to 14,
characterized in that it is installed on said floating
support to hold and guide one of said risers in an
operating position (14) in a derrick (13} installed on

30 said flcating support.

18/ Apparatus according to any one of claims 15 to 17,
characterized in that said joint means (3) are mounted on
the junction floor (4) between said riser and said

35 floating support, situated at the level (P,) of the wall
(20) of the cavity (23) of said floating support between

O



C 30. the level of the deck (21) of the floating support and the water
tevel (33). 19/ Apparatus according to claim1l7 or 18, characterized 5 in
that it conprises: - said joint neans (3) %onpr|5|ng pads (5) preferably
co-operating with wheels (9) situated on f} first level (P1) and a second
| evel (P'2) along the wall (20) of the cavity (23) of the floating

support, 10 preferably re pectl e ve bel.ow the | evel sai d
junction floortfa)Lleeehe a%%%ré%ﬁd‘§gt%' %ﬂ8§?ﬁﬁ8 §HBB8F£ a%%d - the
upper and Iomethée@f@tér(f’eaepnptajl) 2) are far enough apart to hold said
riser substantially on the axis 15 of said derrick, and to allow

essentially vertical novements along said vertical axis (ZZ') of said riser
and t he derrick9/thppam@umaramﬁcxﬁingﬂuﬂnciadmxé&i@rrHQerchaeaatéveZe@ t he

axi s of said derr bei n an 50, and preferably Iess than 2. 20
20/ Appargt us glréc%lﬁ tngét%oc&fsrégl]g characterized in that said joint

means (3) are fixed-i$aideleinoimesny 16) aespsiisingl RedsalBind the riser by

cabl es (16) COﬂP?EéPQb:LQ @héﬁ‘&%iﬂrﬂg“g\rl&‘tﬁﬁ%{@eﬁy)(9t)0sEL|EﬁaW’éli| of2Q) of the
25 cavity (23 said T]oating port, at at |east one of i d Iggxiel S

(P 1 and P 2f1r5121le¥®3paff%‘[u)sa&écéré?ﬁﬁntioléVﬁiLn{ﬁb% C"ﬂé’rngct

tﬂat | the coll ?Kz@ﬁ%fl&@%&&i@ﬂewﬁrmm(tﬂ&ilblaﬂihg( 35).1pp39tby adJ usting
t he eng S O

d b t bl d
tonsi on- 182/ ABBAFSFHRT B ST o T o AN GO AR a8 GPe 8 ER (et it
conprises, at satd jmﬁns'al@hlﬂm:bns (£ batnbeR Zheam&&rsytsdeﬁaéﬁ articul ated

arnms (18) inC|H?6Q€ diéékﬁ tors (19) with said joint neans (3)
bei ng nmounted a fe en sal arnms; each of said articulated arns
[T11Lki 1L 1 1 1 H-|thaupper |and lower levels (p', and P',) are far
enough apart to hold said riser substantially on the axis
15 of said derrick, and to allow essentially vertical
movements along said vertical axis (ZZ') of said riser
and the derrick, the angular displacements of said riser
relative to the axis of said derrick being less than 5°9,
and preferably less than 2°.
20
20/ Apparatus according to claim 19, characterized in
that said joint means (3) are fixed inside a collar (15)
held in place around the riser by cables (16) connected
by a tensioning system (17) to the wall (20) of the
25 cavity (23) of said floating support, at at least one of

said levels (P'; and P',).

21/ Apparatus according to c¢laim 20, characterized in
that the collar (50) is positioned around the riser (1)

30 by adjusting the lengths of two of said cables (16), the
other cables being kept under tension.

22/ Apparatus according to claim 19, characterized in
that it comprises, at each of said levels (P'; and P';) a

35 system of articulated arms (18) including hydraulic
actuators (19) with said joint means (3) being mounted at
the ends of said arms; each of said articulated arms

AT



L H-S 31 preferably being capable of being adjusted in length so as to
create an offset between the axis of the riser and the axis of the
derrick. 5 23/ Apparatus according to cla 22, characterized in that the
articul at ed arm system (18) can nove betmg n a closed position and an open
position, such that: - in the closed position, said joint neans (3),
preferably said mheels (9) are in caontact with s d- in the

1Q ri X
open position, P¥e %???%% %@¥4QmﬁaHQR$e F4 1hﬁﬁﬁgt6%§&ﬁaeglgéf$%89 sB? to

pass through, s§3ifo]&t&ite NRANSE AL Peafweiaablthes aixdswbéekher eiraeni agdi n
contact wth i d floatf %g 24/ A thod of holding and guiding a floating
riser (1) rel BBfV@HD &+t jport (2) enabling said riser to slide
along its Iongltudlnal axi s (ZZ' and guiding Ilateral displacenents

t her eof 'Q a h? z Sé%%%rdg 2] an;?Qx¥¥:ajﬁfbaenghﬁ¥géggkgzééiQnriSer1 by

means of appara one O 25/ A met hod of
transferring athaseth©naati¢wkﬁﬁ¢@)anmuﬁxﬁﬁeMrﬁ%%)lF@npNQH@cPFBHeﬁ6s?tlon

(11) to its posibiod pdsiidl dhd D dbdl iddditd oer suek, thie: et hod being
characterized in't said riser (1) is displaced.in said gg; d(24) of a
n

floating support by~ diBpFaeiFiPeed Posidpar F@iCoy oLt WSPH?n gui di ng

the riser rel api¥eer&fly heaid adiddigs supperde dnd cantacdi wgthosaldi m 16, the
30 appargbus itself belgg secured to said riser (1). 26/ A transfer nethod

accordi ng”to cF&PHt 255" characterized in that the floating support is of
the type having a eenmra]heoca&ért;pwsittrﬁian Mhitc lld opisuralfiloptof(33b risers (1)

comparthont s (2r5odt oy axfa A Alang BAILE i Pl ol Thidl, Toine
producti on posmeanﬁsandupr¢ﬁenqhhy|sqmd:mheQMs|r§ma1nln9 in contact
with said float.
15
24/ A method of holding and guiding a floating riser (1)
relative to a floating support (2) enabling said riser to
slide along its longitudinal axis (zz') and guiding
lateral displacements thereof in a horizontal plane ({(XX',
20 YY') perpendicular to said riser, by means of apparatus
according to any one of claims 1 to 23.

25/ A method of transferring a riser on a floating
support from its production position (11) to its position

25 (12) within a drilling derrick, the method being
characterized in that said riser (1) is displaced in said
cavity (24) of a floating support by displacing said
apparatus (9) for holding and guiding the riser relative
to the floating support and according to claim 16, the

30 apparatus itself being secured to said riser (1).

26/ A transfer method according to claim 25,
characterized in that the floating support is of the type
having a central cavity within which a plurality of

35 rigsers (1) can be positioned, and said central cavity
{23) has a plurality of compartments (23,) at the ends of

which said risers (1) are in their production positions

A



L s-32 (11), said conpartnents communicating with a central channel (24),
at the end of which there is situated a drilling derrick (13), said
conpartments being disposed transversely_relative to said central channe
(24). 5 27/ A nethod according to cl ai m 28%or 26, characterized 1in that
said conmpartnents (23) and said central channel (24) conprise a junction
ffoor (4) between said riser and said floating suppor{ on each ff the rins

defining a 10 &bhtinewid LPRPASIMEITL S5 AN CRULRIC WASLaRt CRPEERL and the
L I ?at i ngt ?\Uppoéhaﬂﬁé%t (205f edt P&@Ser%d}%f fvﬂflcrl;lt raesbenki Bgtaatddrasers (1)
etween their uction positions at the en artgents
(231), and g%%??oﬁGEﬁl?#uﬂ%ﬁ&ww%ﬁ&%:EQPP%§§PGH§Faﬁ§%BP ﬁégﬁgsﬁ

enabl i ng one Oﬁréﬁgdef$§3ySréIa&mVéﬂhdﬂk&ﬂdﬂukmﬁﬁai chanaeilof2&) oor (4) in
co-operation with one of said riser holding and guidance apparatuses (3),

said apparatus providing the junction between said riser (1) and said
fl oati ng suppo2?/ EOméﬂhodAa¢GUdengrnﬂtuialac@@r@anGLoCQnyaGheréﬁe@IalnB

24 to 27, cha%gc £ Zgﬁkéfhéégg'éggﬂﬁél f%&. ad E%ﬁ%rﬁiechghﬁég and

secured to sai oati.ng su tran er d according t
claim28, chaf3étepppREise 4 HEnEEQR (Flaed dd) mbetweenopadgnpires %ndset

of winches (12331 angh 04t £4b! Ao d2)ort WML dMEeAidnsiigegnsnglal) Lo said
riser (1i 30 30/ A transfer netho é%éﬁéﬂﬁﬁi o any one of 3gﬁ to
27, char 4Bt eri $EALIRUORS clRarnet (Ah o yronstapti wédhhe apP age
that is novabl ghal ENgasRis sosEmAT et LRFRr aranal 1g)sdod central
channel (24). 35 31[ A transfer nethod C i ms 25
to 30, charact &f 728 CF R a2 |rdl efﬁ?ctﬂa‘@ %feﬁ:(‘)'%%n %h%@é qugfigt:a%\nﬁth C_?w de
rails (123) enmbsibgomai (liY aartsf@:e mpedss dff the compartments (23,), an
the position of the derrick (13), said transfer means
15 enabling one of said risers to be moved along said
junction floor {(4) in co-operation with one of said riser
holding and guidance apparatuses (3), said apparatus
providing the junction between said riser (1) and said
floating support.
20
28/ A transfer method according to any one of claims 24
to 27, characterized in that said transfer means (12) are
fixed and secured to said floating support.

25 29/ A transfer method according to claim 28,
characterized in that said transfer means (12) comprise a
set of winches (12;) and of cables (12,) connecting said

winches (12,) to said riser (1).

30 30/ A transfer method according to any one of claims 25
to 27, characterized in that said transfer means (12)
comprise a carriage that is movable along said
compartments (23,) and along said central channel (24).

35 31/ A transfer method according to any one of claims 25
to 30, characterized in that said junction floor (4) is
fitted with guide rails (12;) enabling said transfer means

I
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[ Tilild Uhdilii | 1231 1121 33 or said riser to be noved al ong said
tonpartnents (231) and along said central channel (24). * CL MS

. 33

or said riser to be moved along said compartments (23,)

and along said central channel (24).
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