BUOY CROSS- REFERENCE TO RELATED APPLI CATI ONS mawThi s application
clains benefit of United States provisional patent application serial
nunber 61/ 605,557, filed March 1, 2012, which is herein incorporated
by reference. BACKGROUND OF THE | NVENTION Field of the Invention

[ 0002] Enbodi nents of the present invention generally relate to a
buoy. In particular, enbodinents of the present invention relate to
an apparatus and nethod of replacing a bearing assenbly of a buoy.
Description of the Related Art [0003]BWOYi ng assenbl i es have been
used as an interconnect and a nooring point for vessels |oading or
unl oadi ng gas or liquid products. The nooring assenbly may include a
buoyant body rotatably coupled to a turret using a bearing assenbly.
The turr EROSSREFRERENGETO\RELATEDWAPPEICAEON®Yant body is free to
weat hervane around the turret. Therefore, the bearing assenbly is an

| mportan nponent of .the nogrin ssenbly. . [0004lWien t he. bearin
assenbl yfwﬁﬁdanﬁﬁﬂésd,arem'gaﬁ%cée@ f*?%%%i PYn‘dL‘?%Fg SIS PrBYisRT ' Pltent
application serial number 61/605,557, filed March 1, 2012, which is herein

incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] Embodiments of the present invention generally relate to a buoy. In
particular, embodiments of the present invention relate to an apparatus and method

of replacing a bearing assembly of a buoy.

Description of the Related Art

[0003] Mooring assemblies have been used as an interconnect and a mooring
point for vessels loading or unloading gas or liquid products. The mooring assembly
may include a buoyant body rotatably coupled to a turret using a bearing assembly.
The turret is geostationally fixed while the buoyant body is free to weathervane
around the turret. Therefore, the bearing assembiy is an important component of the

mooring assembly.

[0004] When the bearing assembly is damaged, the process of repairing the
bearing assembly is generally a complicated operation. In some instances, the
mooring assembly may transfer to another location for repair. Such operations are

often costly due to production down time.

[0005] There is a need, therefore, for a method of removing a bearing assembly
from a mooring assembly for repair or replacement at an offshore location. There is
also a need for a mooring assembly configured to allow repair or replacement of a

bearing assembly while located offshore.



bearing assenbly is generally a conplicated operation. In sone

I nstances, the nooring assenbly may transfer to another |ocation for
repair. Such operations are often costly due to production down tine.
[ Oam There is a need, therefore, for a nmethod of renoving a bearing
assenbly froma nooring assenbly for repair or replacenent at an

of fshore location. There is also a need for a nooring assenbly
configured to allow repair or replacenent of a bearing assenbly while
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THE DRAW NGS [ 0008] So that the manner in which the above recited
f eat ur esreigag gHage4e the turret. The buoy may also include a locking mechanism

having an inner opening in the turret; an outer opening in the buoyant body; and a
locking member configured for insertion through the inner and outer openings. In
one embodiment, the inner opening is out of alignment with the outer opening during
operation of the buoy. The buoy may further include a detachable cover on the

deckhouse, wherein the cover is configured to attach to the bearing retainer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] So that the manner in which the above recited features of the present
invention can be understood in detail, a more particular description of the invention,
briefly summarized abaove, may be had by reference to embodiments, some of which
are illustrated in the appended drawings. It is fo be noted, however, that the
appended drawings illustrate only typical embodiments of this invention and are
therefore not to be considered limiting of its scope, for the invention may admit to

other equally effective embodiments.



i nvention can be understood in detail, a nore particular description
of the invention, briefly summari zed above, may be had by reference
to enbodi nents, sonme of which are illustrated in the appended
drawings. It is to be noted, however, that the appended draw ngs
illustrate only typical enbodinents of this invention and are
therefore not to be considered limting of its scope, for the

I nvention may admt to other equally effective enbodi nents.
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turret | as¥sdblyo the buoyant body. [0012] Figure 4 shows a parti al
cross-sectional view of the buoy of Figure 1 during an exenplary

beari ng assenbl ocess. Figure._.4 shows e beari ret I,ner
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toward a vessel.
[0012] Figure 4 shows a partial cross-sectional view of the buoy of Figure 1 during

an exemplary bearing assembly removal process. Figure 4 shows the bearing

retainer and the bearing assembly being lifted toward a cover.

[0013] Figure 5 shows a partial cross-sectional view of the buoy of Figure 1 during
an exemplary bearing assembly removal process. Figure 5 shows the bearing

retainer, the bearing assembly, and the cover being lifted toward a vessel.

DETAILED DESCRIPTION

[0014] Figure 1 shows an exemplary embodiment of a mooring assembly such as
a catenary anchor leg mooring (“CALM") buoy 100. Figure 1 shows a perspective
view with a partial cross-sectional view of the buoy 100. The buoy 100 may include a
buoyant body 10 rotatably coupled to a turret 20. The buoyant body 10 is configured
to be partially submerged in water. As shown, the buoyant body 10 has a hexagonal
shape, although any suitable shape is contemplated. For example, the shape of the
buoyant body 10 may be, including but not limited to, a square, circle, pentagon, or

octagon.

[0015] The turret 20 is positioned inside the buoyant body 10. A chain table 8 is

attached to the lower end of the turret 20. Catenary anchor chains may be attached
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DETAI LED DESCRI PTI ON [ 0014] Figure 1 shows an exenpl ary enbodi nent of
a nooring assenbly such as a catenary anchor |eg nooring ("CALM)
buoy 100. Figure 1 shows a perspective view with a parti al
cross-sectional view of the buoy 100. The buoy 100 nmay i ncl ude a
buoyant body 10 rotatably coupled to a turret 20. The buoyant body 10
is configured to be partially submerged in water. As shown, the
buoyant body 10 has a hexagonal shape, al though any suitable shape is
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turret Zaomgbﬁaﬁggﬁghagguﬁﬁyeplso i ncl ude ot her conponents such as a
swi vel. [0016] The buoyant body 10 is rotatably coupled to the turret
20 using a bearing assenbly 40  The rin senbly 40 includes an
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35 Too100a HoorRosaBogBiany ik sladiyonbuler ABSS i hot? Soe AT f© the
buoyant haducti |nﬁaﬁaﬁ'@6l§h§?lﬂ%ﬂ%<§§1 a2 03ing Pplarakty 6f infeZand Bater bBRs 31,
buoyant bod§h10 and may have the sane or a different shape than the

buoyant B3dyhednnerensheutentiags fibm2 maynatiapalbibsibincd (eaess onithe flepgesidd,
in the cgyling of the deckhouse 50. A plurality of lift brackets 52
are di sposed on the outer surface of the deckhouse 50 for receiving a
cable or other lifting nmechani sm

[0017] A deckhouse 50 is disposed above the turret 20 and the buoyant body 10.

The deckhouse 50 may have a smaller size than the buoyant body 10 and may have
the same or a different shape than the buoyant body 10. In one embodiment, a
detachable cover 55 is provided in the ceiling of the deckhouse 50. A plurality of lift
brackets 52 are disposed on the outer surface of the deckhouse 50 for receiving a

cable or other lifting mechanism.

[o018] A bearing retainer 60 is provided for retaining the bearing assembly 40 to

facilitate transport of the bearing assembly 40. In one embodiment, the bearing

retainer 60 is initially releasably connected to the cover 55. The bearing retainer 60
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[ 0018] A bearing retainer 60 is provided for retaining the bearing
assenbly 40 to facilitate transport of the bearing assenbly 40. In
one enbodi nent, the bearing retainer 60 is initially rel easably
connected to the cover 55. The bearing retainer 60 4 is configured
to attach to a plurality of |locations on the bearing assenbly 40. For
exanple, the bearing retainer 60 nmay be an adapter beam having two or
nore ends that are attachable to the bearing assenbly 40. |In another

enbodi MeRy corfftRiré®as iateich @b a prREalRP ofdycdliond brathapbedrinieasedhadly nm. S Fsr
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are configured to attach to the support bracket 26 on the turret 20.
In one eﬁB‘E@F ONeEORRERBL P tB'ﬁaﬁi@éan% ﬁt*ﬁ?ﬂ'“ﬁé%ﬁﬁﬁﬁé“%@éﬁw Agach

retai ner i SihAfifg IR thé $eafind radier @, Oth bRE riEIimBAE - thEaRIAPE A Phay
stand 65 may be attached t0 the support bracket 26 using a bolt 62 or

ot her suhawbbdlangeadhinewer gadier attackoran to the badb assambly 4. bl flamge

may opti Ll V] i i i | . .

o al Ty Pod AR e ot aa Bttt orh R e BBfings ju e
1A, turrgine2@ndeytermitlgeded, 49 o reveivd loslts RS2 ng 23 that can be
coupled to an outer |ock opening 13 in the buoyant body 10 using a

| ocki ng nenher . During narnal..operation of the . bu 100, ,the inn
ook opellBRy o3 e By rfhgRe e, Halidheen elntal S Slasrapiiiigahds 66.
To al i gnThéeohReftbRgtants, 623re tHSiduléd & aBBch o tiad %@ﬁp:ﬁrﬂb@édk\ée 26%rt e
buoyant body 10. The turret 20 nay be raised usin ydraulics,

mechani cBirreh 28y akt pne srabedimsnh dhe renepter sbandsy 62 gxgndebelow the bearing

retainer 60 and include a flange 66 on the lower end. Each connector stand 65 may
be attached to the support bracket 26 using a bolt 62 or other suitable attachment

members.

[0020] In one embodiment, the buoy 100 may optionally include a locking
mechanism to rotationally and axially lock the turret 20 to the buoyant body 10. As
shown in Figure 1A, turret 20 may include an inner lock opening 23 that can be
coupled to an outer lock opening 13 in the buoyant body 10 using a locking member
80. During normal cperation of the buoy 100, the inner lock opening 23 is out of
alignment with the outer lock opening 13. To align the openings 13, 23, the turret 20

is raised relative to the buoyant body 10. The turret 20 may be raised using
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mechani cal or hydraulic jacks 70 nay be used to raise the turret 20
relative to the buoyant body 10. The | ocki ng nenber 80, such as a

| ocking pin, may be inserted through both openings 13, 23 after
alignnment, thereby rotationally and axially locking the turret 20 to
t he buoyant body 10. As shown, the openings 13, 23 are positioned
above the floor of the deckhouse 50. However, it is contenplated that
t he openings 13, 23 nay be positioned below the floor of the

deckhous ay&@uli€s, MecHaPRRI nB@yb%cyZ%ﬁmYC&ﬁbrﬁé@Nhsj%eﬁ&ﬁve aerd Sdraple,
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that may be an obstacle should be renoved prior to | owering the
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are renoved to disconnect the bearing assenbly 40 fromthe turret 20
and t he buoyant body 10. Thereafter, the connector stand 65 is

di sconnected fromthe support bracket 26 of the turret 20. The
bearing retainer 60 is then Ilowered on to the bearing assenbly 40,
which is then attached to the adapter beam of the bearing retainer
60. For exanple, the outer ring 42 and the inner ring 41 may be
bolted to 7 the adapter beam The bearing retainer 60 and the

at t ached speke ends,aarkeatdck Z0ismayvidewvtd engage edctbyf theesporaerider If @ rihbés
cover 55. Then the bearing retajner 60 is re- attachgd to the cover

55. pi ns}Agd SAGWPEATINCHEIAING B1endneianks (OoRa¥ oS 280 SHPRY &g n or

cable is attached to the lift brackets 52 of the cover 55. A crane

may be ugR@zt O NMMNER, RS beBNSS rétBinet 180 iBeAMacAEd t6tRé Ib@ém@@asgémbtyh@o
beari ng assenbly 40 'to another vessel, where the bearing assenbly

can be r 8)jp sewnechithe epaneaier stpod 85]natiashackle the akppert Asackabl A heage
Creral P eRE ndling W afile o6 ABUFREHET Kidhfh 856 WeTBppdit bRARGE 6! Ot

i nstall ear| asse
must be noted that, in another embodiment, the jacks 70 may be placed under the

bearing retainer 60 after the bearing retainer 60 lands on the support bracket 26 or
attaches to the support bracket 26. Thereafter, the outer bolts 31 connecting the

outer ring 41 of the bearing assembly 40 to the buoyant body 10 are removed.

[0023] Referring now to Figures 3 and 3A, the hydraulic or mechanical jacks 70
are actuated to slightly lift the bearing retainer 60. In turn, the turret 20 is raised
relative to the buoyant body 10, thereby placing the inner locking opening 23 into
alignment with the outer locking opening 13. A locking pin 80 is then inserted
through both openings 13 and 23 to axially lock the turret 20 to the buoyant body 10.
The locking pin 80 may also assist with rotationally locking the turret 20 to the
buoyant body 10. Figure 3A shows the existence of a gap between the outer ring 41
of the bearing assembly 40 and the flange 11 of the buoyant body 10 as a result of
raising the turret 20. In another embodiment, instead of removal, the outer bolts 31
are loosened sufficiently to allow the turret 20 to be lifted to align the openings 13,
23. In one example, the outer bolts 31 are loosened sufficiently fo allow the turret 20

to be lifted at [east 7 mm,; preferably, at least 12 mm.

[0024] Referring to Figure 4, after locking the turret 20, the bearing retainer 60 is
lowered by lowering the jacks 70 until the weight of the turret 20 is carried by the
locking pins 80, then the outer bolts 31, if not already removed, and the inner bolts 32
are removed to disconnect the bearing assembly 40 from the turret 20 and the
buoyant body 10. Thereafter, the connector stand 65 is disconnected from the
support bracket 26 of the turret 20. The bearing retainer 60 is then lowered on to the
bearing assembly 40, which is then attached to the adapter beam of the bearing
retainer 60. For example, the outer ring 42 and the inner ring 41 may be bolted to
7



[0027] I n anot her enbodi nent, the step of lifting the turret 20
relative to the buoyant body 10 may be omitted. El evation of the
turret 20 may be perforned to facilitate reinstallation of the
beari ng assenbly 40, and thus, is not a requisite step during the
removal process. Therefore, after attaching the connector stand 65 of
the bearing retainer 60 to the support bracket 26 of the turret 20,
the inner and outer bolts 31, 32 may be renoved to di sconnect the

i nner antheoagemtﬁr ibggm 4Ihegﬁ§ahgtrbmriwaelr30 agd ahs@tdabhecflﬁeérmtashﬁnbly 40
turret 20 and the buo t., bo eari sse 40 is then

1 ached MY oK DRJAISER, OB FOBFOXdo BemPIVES Shor LRTLANGBeaThFEIEIPRECO is

connect ote gttaekbPP the cavsconnect ed from the support bracket 26. The
bearing retaliner 60 and the bearing assenbly 40 are lifted toward and

attached to the cover 55 for transport to another vessel. [0028]In
anot her E98Ydi mef shewe “E)LFd@U@O@ Mh@ecwg@ewqma@taq@ha@tnrtcaahl% 1S

ways to f sge

100, For 2laaiest & R FBIRoR 52 BF URPENRRE A aY el PRAEHTE ity tne
nmay be eqoverpsi Nnetthammgl M|d@060 sarid it bﬂﬂﬂil}g ssgadblyodt@ld ancthemyeasel,
of the be ri ssenbl anot her exa t he deckhouse 50 may
nave one Wpreiebe A AssPtisRh B4R bR THRBETB feneianpt ot he
deckhouse 50 may be rel easabl e connected to the buoyant body 10.

D}Jri Eg gpmqti OrAfter hige @eaﬁm@as@erﬁslylr)wh@@beenmﬁgcéd)oatépmetlrmesm@t:éss
of the bearing tai ner 60 an e aring asse 0029] I n_yet
anot her BRYRS H%'?Rfmeé' 'BWY%[F‘?S?"’@@”&EP@@@ ﬁa@Sﬁ%mb '&éh gHO{/HQO
deckhouse 50 to facilitate alignnent of the cover 55 to the deckhouse

50 duri ngyopAi Nstal ArthéN enbobine R Mhed st&P e | eife quiree20 RYathe to the
pl aced around the deckhouse 50 to help center t e cover 55 to the

deckhousBuayant[bwaiyold maynee amtted-mdevatipnnek tt@dtumet 2E8nHay hg aemberagctp
assenbl yféctteétteareggmat.ttﬁ%t%@ b%gﬁm}j’lé%ﬁﬁqgﬁ) Ygles dj;tm}éogsf\gtt qué{%lsne step

rotatably Coupled to a turret e met pro
r et ai ner domg ttmjrreemb\tad) prc&:teasn Ttthfefbmalaﬂaga’aadm@tlge mrdtetctnrrsémuhﬁabf fhe

attacht the turret t achin i ne o,the turret:

o ounl 1 ng Bl tethigt sodtel s dither BratRB o6 e G LRSS b s bl RS guter
bearing pslgeBh| 32 fméyfbéh@nhbi@&ldﬂtdlévbdme@tnﬁﬂtet:hﬁeﬁ ghd Sluteraiiths’ £11044 BOthe
t he bearing retai ner and the beari ng assembly fromthe buog

[ 0031] vv]be@r"tgwéswnbtyoﬂ%g‘rqrg the rterebdOt @n%rtlb%dt%ﬁ%bew t'Wg giheskearing
| nventi Osttaﬁﬁ yuggecthé%tta {Hﬂtﬁg' fer Bt B?t gé(;ddgolrét r@@ Then,

devi sed w parti ng | C scope t t e scope’
t her eof the denrectirnsidnd o5 | hedled:cmnegtadwﬁomf el ﬁwpoﬂ@rachet 26. The bearing
retainer 60 and the bearing assembly 40 are lifted toward and attached to the cover

55 for transport to another vessel.

[0028] In another embodiment, the buoy 100 may be configured in other suitable
ways to facilitate removal of the bearing assembly 40 from the buoy 100. For
example, instead of the detachable cover 55, the buoy 100 may be equipped with a
side door sufficiently sized to allow removal of the bearing assembly 40. In another
example, the deckhouse 50 may have one or more removable walls. In yet another
example, the deckhouse 50 may be releasable connected to the buoyant body 10.
During operation, the deckhouse 50 may be removed to allow fransport of the

bearing retainer 60 and the bearing assembly 40.
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1. A nethod of renoving a bearing assenbly froma buoy, the buoy

havi ng a buoyant body rotatably coupled to a turret, the nethod

conpri si ng: providing a bearing retainer configured to retain
the bearing assenbly and to releasably attach to the turret;

attaching the bearing retainer to the turret; coupling the bearing
retainer to the bearing assenbly; releasing the bearing assenbly from
t he buoyant body and the turret; and renoving the bearing retainer
?nd Lhe poasi _ng_Iﬁsj&ie_rﬁmbwe‘rrmcﬁmmehﬂ(a’pll,llréﬂity'Hﬁ@uitﬁshhmdy&fe picﬁridgadéon the
urther conprisin ifting the turret relative fo,t oyan :

3. The neeRUWUSE %! i fﬁcﬂiﬁﬁw?@aemnm “’t?e‘é?‘f%é%a@s‘é‘ﬁb‘f%f’?‘ﬂ@x?? %Péﬁ"%g re-
al ong wi Hétélfb%oh.urﬁo?bxan@tl)ei, EB?E @ﬁéﬁé’&l ngdeQ|n§’éWb§plé@éﬁra%Lﬁh@fhdeod’éc¢<Eouse

ring of the bearing asse oosened from the buoyant body.

The net h68 tohel egnerthewioveednta the deokheuse 80 i fted using a hydraulic
j ack, a mechanical jack, buoyancy, and conbinations therof. 6. The

buoyant 85" I op SRR Fiditod O fERyiea BBl Sl rom
t he t urr etioy,owhérirb tiey booy liwelydes a buoyant body rotatably coupled to a turret; the
method include providing a bearing retainer configured to retain the bearing
assembly and to releasably attach to the turret; attaching the bearing retainer to the
turret; coupling the bearing retainer to the bearing assembly; releasing the bearing
assembly from the buoyant body and the turret; and removing the bearing retainer

and the bearing assembly from the buoy.

[0031] While the foregoing is directed to embodiments of the present invention,
other and further embodiments of the invention may be devised without departing
from the basic scope thereof, and the scope thereof is determined by the claims that

follow.



8. The method of claim7, wherein |ocking the turret conprises
inserting a | ocking nmenber through the turret and the buoyant body.

9. The nethod of claim1, wherein releasably attaching the bearing
retainer to the turret conprises attaching the bearing retainer to

t he support bracket in the turret. 10. The nethod of claim 2,
further conprising coupling the bearing retainer and the bearing
assenbly to a cover of the buoy. 11. The nethod of claim 10, wherein
renovi ng the bearing retainer and the bearing assenbly conprises
renovi ng Hhe bearing retainer, the cover, and the bearing assenbly

t oget her @M% The nethod of claim 10, further conprising renoving

t he deckhouse. 13. The nethod of claim2, wherein the bearing

retai ner conprises an adapter beam having at |east two ends .
confi gur 8d t oAainetsld ebrameving & begring assembly fram a breynthenbdowhaving a

claim 2, i i I C I i . 15. A buoy,
conpri si Rg&%arﬁtb&g &2@&1@%#%%@&%&E%@taﬁ‘[@@%@;ﬁﬁu%rﬁr%ﬂ%%eari ng Y
assenbly; a dpakidinuge bhsipgsethioer ¢drdignresy'ntetdindhie beadng assemdly and to

bearing retainer confijqured to retain the bearing assenbly for
t ranspor féﬁ?ﬁﬁﬁbaﬁ%&b{é’ﬁﬁﬁ‘;&rr% tach to the turret.
attaching the bearing retainer to the turret;
coupling the bearing retainer to the bearing assembly;
releasing the bearing assembly from the buoyant body and the turret; and

removing the bearing retainer and the bearing assembly from the buoy.

2. The method of claim 1, further comprising lifting the turret relative to the

buoyant body.

3. The method of claim 2, wherein the bearing assembly is lifted along with the

turret.

4, The method of claim 3, wherein an outer ring of the bearing assembly is

loosened from the buoyant body.

5. The method of claim 2, wherein the turret is lifted using a hydraulic jack, a

mechanical jack, buoyancy, and combinations therof.

6. The method of claim 5, further comprising locking the turret to the buoyant
body.

7. The method of claim 2, further comprising locking the turret to the buoyant
body.
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16. The buoy of claim 15, further conprising a support bracket on the
turret for attachnent with the bearing retainer. 17. The buoy of
claim 16, further conprising a | ocking nechanismfor rotationally and
axially locking the turret to the buoyant body. 18. The buoy of
claim 17, wherein the | ocking nmechani smincludes: an inner opening in
the turret; an outer opening in the buoyant body; and a | ocking
menber configured for insertion through the inner and outer openings.
19. The Buoy ®heohethod d8claivh &y aiherdihédkimethedpreet cunprisesuhsarting a locking
al i gnment. wi

th th ' ' ti f the b . 20.
The buoy “Eﬁm%?r&hm?@gf{h%@? iea}%ldtqﬂg%élé{gwcgé?a: (rjlgrocorrprGi sggyan

adapt er beam having at |east two ends configured to attach to the

bearing assenbly. 21. The buoy of claim 20, further conprising a
det achabPe covbe rethpgeof claim 1, wherein releasably attaching the bearing retainer to

the turret comprises attaching the bearing retainer to the support bracket in the turret.

10. The method of claim 2, further comprising coupling the bearing retainer and

the bearing assembly to a cover of the buoy.

11.  The method of claim 10, wherein removing the bearing retainer and the
bearing assembly comprises removing the bearing retainer, the cover, and the

bearing assembly together.
12.  The method of claim 10, further comprising removing the deckhouse.

13.  The method of claim 2, wherein the bearing retainer comprises an adapter

beam having at least two ends configured to attach to the bearing assembly.
14.  The method of claim 2, wherein the bearing retainer comprises a ring.

15. A buoy, comprising:
a turret coupled to a buoyant body using a bearing assembly;
a deckhouse disposed on the buoyant body; and
a bearing retainer configured to retain the bearing assembly for transport and

to releasably attach to the turret.

16. The buoy of claim 15, further comprising a support bracket on the turret for

attachment with the bearing retainer.

11



deckhouse, the cover configured to attach to the bearing retainer.

22. The buoy of claim15, wherein the deckhouse is detachable from

t he buoyant body to allow for renpoval of the bearing retainer and the
beari ng assenbly.

17.  The buoy of claim 186, further comprising a locking mechanism for rotationally

and axially locking the turret to the buoyant body.

18.  The buoy of claim 17, wherein the locking mechanism includes:
an inner opening in the furret;
an outer opening in the buoyant body; and
a locking member configured for insertion through the inner and outer

openings.

19.  The buoy of claim 18, wherein the inner opening is out of alignment with the

outer opening during operation of the buoy.

20. The buoy of claim 15, wherein the bearing retainer comprises an adapter

beam having at least two ends configured {o attach to the bearing assembly.

21. The buoy of claim 20, further comprising a detachable cover on the

deckhouse, the cover configured fo attach to the bearing retainer.

22.  The buoy of claim 15, wherein the deckhouse is detachable from the buoyant

body to allow for removal of the bearing retainer and the bearing assembly.
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