1 SUCTLON ANCHOR AND METHOD OF | NSTALLING A SUCTI ON ANCHOR The | nven(’llgﬁ 773

rel at 0 an inproved nethod of installing a-suction anchor in the bottom
of a b of water. It is often desirable to install, a suction &nchor in .
t he wat bottomin order to use it for the anchoring of various 5
structures, such as for exanple floating drilling platfornms, floating :
production platforns, floating tension |l eg platforns, various types of T

i)

shi ps ‘and singl e buoy nooring systens for |oading and unloadi ng tankers,
or, for exanple, for the staying by neans &f guy cabl es of various
structures, such as 10 for exanple a free-standing mari ne conductor. From

Eur opean Patent Applicati %C%%qut omg%%tsm §ﬁ:ﬁ!&n 'Pﬁ QOItNe install a

suction anchor in the water reduci ng e pressure in the interior
of the suction anchor by punpi ng watleSUEHENANCHAR A probl em which soneti nes
occurs 15 during the installation by neans of this nethod is that the

pl ug of bottom material %v{uich'ente s the interior of the suction anchor,
may di sturb the punpiTﬁﬁ VeREtan ¢ stT‘Pe“Peﬁ'l?EBﬁe Pethad Bgr?ﬁ'ftf:]aﬁ}gé
expansi on of theapsucgiod dnchéorimneliebottomntl/Dbody mfnmudterion of bottom

mterial in the inteye2fy ortl@'aeBirdlle ?J“ig?iall%lséaﬁ%f%%h QR 1Y g the

I nvention to provide an 1m proved nethod a suctiaqn anchor in -
the bottom of a BBERr Bettem &8 orfpe tef gee ithforshemcherisgdeh yarioushe

i nvention conpri sefuctbres, GUEH iaB0fd@xaif1a0F1da@ b ArDOLfngNp1 4t @O, NT t he
brdor 1o create SRS MEeTUon tapr, ERAHRE (RUEhR ALS BIAEHTE: and
interior of the uaciegs tipescif) sbipsiand sivglartchpradoripe systadsefomt o t he
bottom and a pl UgeLf1nROsddOThIBHaRRE Hankrs, or, for example, for the
staying by means of guy cables of varifous structures, such as
10  for example a free-standing marine conductor.
From European Patent Application No. 79200678.5, it is
known to install a suction_ancﬁdr in the water bottom by
reducing the pressure in the interior of the suction anchor by
pumpiﬁg-water therefrom. A problem which sometimes occurs
15 during the installation by means of this method is that the
plug of bottom material which enters thg interior of the
suction anchor, may disturb the pumping process since the
reduced pressure may cause expansion of the plug of bottom
material and/or accumulation of bottom material in the inte-
20 rior of the anchor. ' _ '
' It is an objective of the invention to provide an im-
proved method of installing a suction anchor in the bottom of
a body of water. '
Therefore the method according to the invention comprises
25 lowering the anchor to the bottom, reducing the pressure in
the interior of the anchor by removing water therefrom, in
order to create a positive pressure difference between the
exterior and interior of the anchor thereby causing the anchor

to penetrate into the bottom and a plug of bottom material to



“2 enter into the said interior, renoving at |east the upper part of the
said plug fromthe said interior by introducing water into the said
interior, so as to create a m xture of bottom particles and water, and.»
renoving the mxture fromthe said 5 interior. A preferred enbodi @o _
t he nethod according to the invention conprises renoving at |east the—upper
part-of the said plug fromthe said interior by introducing water into the
uppger part of the said interior and renoving the m xture from 10 the upper
paft of the said interior. A suction anchor, adapted to be installed in the
bottom of a body of water by neans of the above inproved nethod com prises
according to the ERiNthH téﬁ sedf einteplon, nfemoding A5 leestrthenpRparneastnt eri or
of the anchor andofirtheusdidt piuy fiém thé aundi tersdreby Antdodicihgimatef bottom

particles and wat ghe f 100 ool 338, NAETEOLs 0G0 CDIut I NEL 6QTPT 1 S1 NG
punpi ng nmeans bei g connec edint_o He Sui*tet® or removin “wa erlor a mxture
of bottom parti cl partiedesand vatepmanicrengving theidiktyrer Exrcithey sahd pressure
~in the interiog ofia¢digogichor so as to create 20 during installation a

positive pressure difference between the Ext erior and interior of the
anchor in order to cafsBrafREres erradipent,af ctheaperhof;apcordingote In an
attractive enbodi tmvintdén ichiprses afemeeingr dt 1g@as® thheuppey apirtosE thée i nl et

is in comunicati ' t e | et t] s in the
upper part of theggfaalmhi‘!%tzﬂenr"'lll g:?.i slaf(11g Pﬁ%@%ﬁ gk %&Paﬁ%ﬁﬁ%tggg@afnef W th
reference to the HUPRAK PRt PE|the saldt dntagder mod sremovingihelimisture §rom he

i nven- tion, y@ereﬁaug'g,yrpgré_ oFNeWsS said/ Antéadk, Cross sectional view of a
first 30 possible e Oéji nt. o ths suction apncho ac o-rl_\%i5 .to toge
i nvention, at the nontn? ?:Hg’f 1 T}ﬁﬁét?"agédﬂ‘éﬁﬁ e hg’Ff 99"!‘:’??'6 he
wat er bottom a body of water by means of the above improved method com- :
prises according to the invention an inlet for introducing
ﬁater into the interior of the anchor and an outlet for
15 removing water/or a mixture of bottom particles and water from.
the said interior, the anchor further compriéing pumping means
. being connected to the outlet for removing wa:er/or a.mixture
of bottom_barticles and water from the outlet and for reducing
the pressure in the interior of the anchor so as to create
20 during installation a positive pressure difference between the
exterior and interior of the anchor in order to cause the
anchor to penetrate into the bottom.
In an attractive embodiment of the anchor according to
the invention, the inlet is in communication with at least one
25 jetting tube arranged in the upper part of the said interior.
The invention will now be explained with reference to the
drawings relating to some possible embodiments of the inven-
tion, wherein . _ .
Figure 1 shows a vertical cross sectional view of a first
30 possible embodiment of the suction anchor according to the
invention, at the moment that it has penetrated about halfway
into the water bottom.



2a Figure 2 shows a vertical cross sectional view of the suction anchor of

figuwee 1, at the nonment that the plug of bottom material has-reached the

upp! art of the interior of the anchor and the flushing away-of bottom -
par es fromthe 5 upper part of the plug has just started. Figure 3 ol
shows”a vertical cross sectional view of the suction anchér of figure 1,

when bottom particles are being flushed away fromthe upper part of the ~_
plug of bottommate- rial. 10 Figure 4 shows a vertical cross oS
sectional view of the suction anchor of faagure 1, in the position-mherein

1t has 3 penetr d.enjirel into wat erbo shows a
vertical cross secﬁ’%ﬁf%i%ﬁf%f& 53 ﬁcfrﬁ?)% f:%‘mg?fbo{&‘g f t he

- suction anchor mdwmhanghttmotfﬁsnmdntaOrtheEmoment that Tthe ehttx)dfmant of the.

suction anchor ﬁ&rtoﬁ%wm fRad rEQ&xéﬁeEth@p 959& e it m@eemwﬁl on as

shown in figures 1 i S, gener.a i ndi ca r ef erence nuneral 1.
A tubul ar el enetfte 2n°t?°6r gh‘blfé'“ gfays P e‘i“f‘g‘“ (?IaBEflaﬁ}eat ‘i°t“st"tfpper end _
by neans of 5a ceppe3.pakiteof aherplagchad jude stakeddar el enent 2. 10 i s open
and is prowded Wi t t d ucs i.gn anchor 1 to
penetrate into the gioﬁ%tr%;% §Ih5?8 ¥ g&cficm? &Q?gr;%gt&?’ﬁi%ea %I ggpr ovi ded o
with an outl et suckier snchoy of ﬁsuP%m‘pl ﬁ@emammlﬁaﬁﬂelwnneé@égst o the

outlet .7 by negiushed away From'@eCagped! sa&ouplmg?ﬂ& oMotboB¥elle a
conventlonal renD ely controll ed rel easabl e coupling. The punpi ng neans 15
conprise a punp-f6: adapted to punp a nixture of ~bottom particles and

wat er, whi di® punp 1Biguseds ishews layvertieabterbys Gentiomal eiewDdéO the

suction anchor q_f figure 1, in the position wherein it has




17. 20 Punpi ng means 20 are connected to the inlet 8 by neans of a
rel easabl e coupling 24. The punpi ng neans 20 conprise a punp 22, whi ch™\S

. drirven by a renotely controlled notor 21, and a renotely control | ed e
23/ which valve is arranged in the suction passage of the punp 22. 2

The punping neans 15 and the punping unigt 20 :are secured to a frame 10. The
frame 10 is provided with a renotely controlled rel easabl e hook 11, which -

cqg‘perat es with an eye 9 secured to the suctlon anchor 1. The frame 10 is
connected to a PRACETHIRS eRLITELY AntRnihe, vRterigtton.s shended from a vessel
(not shown) floati n:glgﬁretheshwéfaererfufcanh&ds@dyeafmm @tied.ofAaSiddong Of

umbi | i cal cabl es ende fromthe ves dj acent to the
hoi.sting cabl e nop f'gi c?ﬂg‘\?l%eﬁg g% o SaehF y4i %ﬁgsgtéugﬁ‘f ngs 18 and
_24 t he hook llinvedtidm 35 val ve 23 4 The suction anchor 1 is

installed i; the bogomgla e Nadynofs RLE ahBud® cua&?yis{]gg o bgr e

"suction anchor 1 is Towere romthe f oat1 ng. vesse
.out the hoisti W@&%I@CPW%FP rideet bevention @geshqiy &F fflﬁér%ﬁwdh‘é? t he

punpi ng neans 1fs C pitmwgedrrsﬁr&égeﬁz@na@tnm&actﬂ oQ b%B{ila” present
~in the interior of the anchor. lﬁedallowe scape eLther through t he

© punpi ng nmeans 1‘}'3“25 G TR SEHFRPIS Pfape e?‘% 83¢, 8Fe ity ¥BP*Shown) on
the anchor 1. Vémanbyheeenstds agessige Qhecmaﬁémteﬂdtdmtbetﬁmm& el@mentt Be

~hoi sting le 12°is sI cken S [ S o_al n dge 4
to penetrgﬁg i nto °FRe % %g ‘%gf"% 5 s (3 aeﬁ%e 5’5' Ché%/éel Qﬁ? of the

sucti on anchor suctiion @mdbtpr tloté memetrateainta Ghﬂcbctthmtﬁasﬁ Q)f'boﬁMepﬂ ubul ar

el-ement 2. Thenguaitd the valve 23 in the closed position, the driving

The cap 3 is provided with an outlet 7 and an inlet 8.
Pumping means 15 are connected to ‘the outlet T by means of a
15 releasable éoupl'ing 18, which may be a conventional remotely
controlled reléa.sa.ble éoupling. The pumping méa.ns 15 comprise
e pump 16, adapted to pump a mixture of bottom particles and
water, which pump 16 is driven by.a remotely controlled motor
20 " Pumping means 20 are connected to the inlet 8 by means of
a releasable coupling 24. The pumping means 20 comprise a pump
22, which is driven by a remotely controlled motor 21 , and a
remotely controlled valve 23, which valve is arranged in the
suction passege of the pump 22. | .
25 The pumping means 15 and the pumping unit 20 are secured
| to a frame 10. The frame 10 is provided with a femot_ely controlled
releasable hobk 11, whic_h cooperates with an eye 9 secured to
the suction anchor 1. ' . | - |
The frame 10 is connected to a hoisting ca.ble 12, which is
30 suspended from a vessel (not show_n) floating at the surface of
the body of water 6. o |
A string of umbilical cables (not shown) is suspend.ed from
the vessel_ adjacent to the hoisting cable 12 for operating the
motors 17 and 21, the couplings 18 and 2k, the hook 11 and the
'35 valve 23. ' |



15 ~motor 17 is started, which causes the punp 16 to evacuate water from

the interior 13 of the anchor 1, so that the pressure within-the anchor 1

is reduced. The punp 16 renpves the water fromthe interior 13-through the \//
et .7-as indicated by arrow | and passes the water to the exterior of

@nchor as indicated by 20 arrow ll. In this manner a positive .

p sure difference is created betvveenhthe wat er 6 outside the anchor 1 and .

the interior 13 of the anchor 1. This pressure difference causes a gradual»u

penetration of the,anghefon! eh@idt thes Q.%E%Qﬁle@ i MVHinb CocttBhUSE fle25  Of
bottom material enters theg interior 13 gradually. Figure 1 shows the

posi tion wher®d PReERENR the TRAdoBR&ERBASYd about hal fway into the bottom
5 and the plug 14meé duetisimaasher i1als haweranebas theer1oaddhe weasél of the '

ponotr ai od noyEh AEAPRAEY Ry APR R BOETGhBscain PRGOS fB0n the pl ug

~of ‘bottond nntmwe&hné@fhalse alnuhent, tha guangitd) @etnp \jahhd 3'.hefpmd1:ananchor 1 and

may cause bl O geﬁ?' tehgofptih £§1 Faﬁgl Qj.r %smn%e IQ the plug

14 tends to reac an earl si-nce t?1e reduced
pressure in Qﬁé‘-hemmhpnﬂ £3 gBlowed s @scapee epmsgr througheiip PYMPIng or der to

prevent said negqy bsoBKAGR trabudd sBedTUIPRLr EJéﬁeé(éﬂ VELAS (HovRgaegh and the

driving m)tor 21 is"started, which causes th 22 to_introduce water
fromthe ext e?® &hejsReyorhb- heRiths a‘s’cﬁlﬁglidaee wtmwhmottmoﬁn the

inlet 8 the V\aieehoimmgdmd 12 id sldddeub® bomewhdtsO UG thedtiongthdibes 25
I nto the upper art o e interior 13 as_.in at ed by arro I'V. The water
‘introduced thf® dﬁst?ﬁ{é g 1 BPE B’gg %"cmﬁ/gﬁ % YBp2p of the plug
14 into a m xdistencé mer othepeeight| ef thanshetdberanchér 1, in orﬂea ta xture of
bottom parti C&s gNLatPbfurdaSthE BAUEDLE tRE tubular element 2.
' Then, with the valve 23 in the clqéed position, the driving
15 motor 17 is stértéd, which causes tﬁe pump 16 to evacuétglﬁater
from the interior 13 of the anchor 1;'sq that the pressure within
" the anchor 1 is reduced. The pump 16 removes the wgtef from the
interior 13 through the outlet T as indicated by arrow I and
' passes the water to the exterior of the anchor as indicated by
20  arrow II. | | | o |
In this manner a positive pressuré difference is created
between the water 6 outside the anchor 1:and the'intefior 13 of
the anchor 1. This pressure difference causes a gradual
penetration of the anchor 1 into the bottom 5, while a plug 1k
25  of bottom material enters the interior 13:gradually
Flgure 1 shows the pos1t10n wherein the anchor 1 has
penetrated about halfway into the bottom 5 and the plug 14 of
bottom material has reached the middle part of ‘the anchor 1.
_ Figure 2 shows the position whereln the anchor 1 has
30 penetrated more than halfway into the bottom 5. In that position
the plug of bottom material 14 has almost reached the top wall 3
of the anchor 1 and may cause blockage of the outlet 7 and of the
‘pump 16. The top of the plug 1k tends to reach the top wall 3 at
‘an early stage,sznce the reduced pressure in the 1nter;or 13

35 causes the plug 14 to expand. In order to prevent said



*the interior 13 by nmeans of the punp 16 which passes the mxture via
passage 7 (indicated by arrow 1) and to the exterior of the anchor/Z
i ndicated by arrow Il. . The introduction of water into the interig
22 15 decreases the pressure difference between the exteri 2
interior 13 of the anchor 1. The resulting pressure difference may be
sufficient to cause a further penetratlen of the anchor 1 into the bottom
\%Ihf t?l S prgssure difference is not sufficient the penetrat|on of the
anchor may tinue ter th 0 ar as been
removed. For t%lé’ %‘iﬁ 08 gt?’ﬁé "b‘ﬁ’rerﬁ ep%‘l‘?e ¢t 23 ]‘It% #e&defk%tfl on, t]}1en€al ve 23
is closed and tntwopmﬂpliﬁstas'tpil,t whwﬁ Gabfﬁ,sr &h?cmm@oza H"at intyogmes i nterior 13

a pressure is ﬁ(h eri%i-fiﬁoe%é yinheuvat Qs Chlddeatdd bjper
penetration of e anc ure shows _t he {)oleo,n wherein

“the anchor 1 ha&rrgendi.afzam ﬁhﬁﬂ@ﬂ-%rﬁ tg%l‘?‘"?ﬁt’d“‘?‘ﬂ@“’&&t FEEERECEDt t om

particles aye hgiBgad '.ﬁ%@f& suBes b5 ORtbhend RpPér Rkt off thédnpbriprofizbot t om
material. Figure 4 Shows_th S|tua on whereln the anchor 1 has 30

‘reached the desﬁ'sréad’;%‘?é?rb&i h in the bottom5. At this nmoment the
driving notors 17 amsk Fater &nsmdmlaecbmbﬁgmahermattue tphepidfgcprestss i S

stopped. The c 24 and ok . r at the
unpi g’ means. THE PHE BSER S anfAee b L0k RLtYrR S I8 AT GRpRaT

'di sconnect ed f rand wigeranchor 1. 6 Then the franme 10, the punping nmeans
15 and thejgpunping. 258 'uéf%a&eléﬂ% ¥R Shte&Mibas@ndvEd e Ng i n

the hoi sting line 12 and taken. aboard o the vegsel (not shown) at the
surface of the Whet dpterios 13 by mespsRff $hs BFBWC FIER&28ABR &6 ¢ enbodi nent

of a suction anghi@uré QFiaCpddarzaor Quhdidaeedredyheﬁrcaﬂmrﬁmgotuet betdrivent i on.
' of the anchor 1, as indicated by arrow II. :
The introduction of water into the interior 13 by pump 22
15 decre_a.ées the pressure difference between the exterior and the
interior 13 of the-anchor 1. The resulting pressure difference

may be sufficient to cause a further penetra.t:.on of the anchor 1
.into the bottom 5. If this pressure difference is not sufficient
_the pemetration of the anchor 1 may be continued after the upper
20 part of the plug 14 has been removed. For this purpose the
pump 22 is put)(out of operation, the valve 23 is closed and
the pump 16 is put*'.nto operation so that in the interior 13 a
pressure is created which is sufficiently low to cause further
penetration of the anchor. o
25 Figure 3 shows the position wherein the anchor 1 has
penetrated almost entirely into the bottom 5 and bottom particles
are being flushed a.way from the upper part of the plug of bottom
material. ' '
_ Figure ! shows the situation wherein the anchor 1 has
30  reached the desired penetration depth in the bottom 5. At this
moment the driving motors 17 and 21 asre switched off so that
_the pumpmg process is stopped. '
The couplings 18 and 24 and the hook 11 are released so
that the pumping means 15, the pumping means 20 and the frame

35 10 are disconnected from the anchor 1.



In this enbodinent a suction anchor 50 (partly shown) conprises a tubular

el ement 51, which is open at- the lover end and which is closed at the upper
end by nmeans of a cap 52. 10 The cap 52 is provided with an outlet 53 and
"W th i s 54. A pipe 55 nounted on the anchor 50 forns a fluid passage \’%_
whi ch I'n communi cation with the outlet 53. Punping means 60 are

connected to the upper end of the pipé 55 by neans of a rel easable coupling
56. 15 The punping nmeans 60 conprise a punp 61, adapted to punp a spb

m xture of bottomppardi.Cees AR, \A@kgﬁ o Gl aRE NS g% @gby a not or

62 adapted to be renotely’ cont r ol roma vessel (not s ovvn by neans of-
an unbi | i cal mess 0GEre Thtseduhpithe WRLATs sBafagecby deutine 48 e rane 63 whi ch

is 20  suspgpfladnkr OiRet he Jnhoeéxe%gamebf ke MPaye1 0{ndtO kRS )0at | Ne 65
whi ch passes al on the Eul I e%/'ﬁg %es 69 and 70. Jetting tubes 71 pass
1

t hrough each kel bei ng secured to the anchor 50 by rreans' '
~of a flasge 72. F‘dguﬁsu(st EBswsa andkter apexpitl € gubodinenti of ianstatioad as

follows. 25 - The uctio C o the
wat er - bottoﬁ‘?‘fﬁ? p y| n&rg%"ta&tﬁ £ﬁo§ll‘q‘s %#Saca{ﬁ%gd#aé)%h vc‘&?&c  on anchor
50 has reached t 8 thiscebbedimant (ve sucticn aschor 50 a(@lwhbd sbovwhat i n or der
to allow theqbpybulat £haBREr éieﬁéhtp9ﬂe%§&? 1sn&§hﬁ e Hal ehhat ad over a

smal | di stance unger -1 he_wei ght - whol'e anchor 50. Then the notor

62 is starte&n%y’héebd%/icﬁ@sﬁdhétn*é’@e&%ﬁryeéﬁé’ryg?e%"rsa#h% °#Rb?44 cal cable 66,
whi ch Callmsesma@e:a@usw i@lpierideanyitn\ad dutiéewmst aed lwﬂtsrﬂméw?shof the anchor

50 d V.t h 58 ted b A/
Dhi o rmnner - B HR o9 Aeibe o, b Rtk il eaBalE 4N e ReR eRER S e
exterior 58 &adid Icemnnm:.eatmn Fitiofthe haatlet 5hnPinpingOmesdni 60 mressur e :
di fference cgg%e%tg@tt%r +h® Jljpg)_o/ él{dog}tﬁ% sﬁeersusogy %&Qeofagchor 50 via the _

jetting tubes
releassable coupl:.ng 56.

15 \( The pumping means 60 compnse & pump 61, adapted to pump
a mixture of bottom perticles and water, which pump 61 is
driven by & mtor 62 adapted to be remotely controlled from a
vessel (not show_ﬁ.)._by means of an umbilical.csble 66. ¥
_ The pumping means 60 are secured to a frame 63 which is
20 Suspehded from the floating vessel by means of hoisting line 65 -
"which passes along the pulley-sheaves 69 and TO. Jetting tubes
T1 pass through each inlet S4, each tube 71 being secured to the
anchor 50 by means of a flange T2.
. The suct:.on anchor a.ccord.:.ng fig. 5 is installed as follows.
25 The suction anchor 50 is lowered from the vessel to the water-
bottom by paying out the hoisting cable 65. When the suction
an_chor 50 has reached the waterbottom the cable 65 is slackened
somewhat in order to allow the tubular element 51 to penetrate
into the waterbottom over a small distance under the weight of
30  the whole anchor 50. Then the motor 62 is started by supplying
the necessary energy via the umbii_ica.l cable 66, which causes
the pump 61 to remove water from the interior 57 of the anchor
50 as indicated by arrow V to the exterior 58 as indicated by
.arrow VI. In this manner a positive pressure difference is
35 created between the exterior 58 and the interior 5T of the



i ndicated by arrows VII into the interior 57 as indicated by arrows VIII.
"~ This introduction’ of water causes a decreased 5 resulting pressure |
di fference between the ,exterior 58 and the interior 57 of the anc .50.
’/he flow restriction of the jetting tubes 71 is high, and the re@ ‘ng
pressure difference is suff|C|ent to capse the anchor 50 to pene e into -
-t he Waterbottom 10 ' “\When the top of the plug of bottom material
ch enters in erior. 57 d t he penetra pPLPC has
\rAg‘ached t he upﬁﬁ‘r' S? %F %h@'eﬁﬁ’freer HB#P% g Jeimmehiil 5'5% &(’eéfa ™ ushed
away fromthe the exftetime pFughebgndhor S@tverftimigewting. tates i asure of bottom
particles and | vy / through
. the outlet 53 ‘ggﬁﬁ |ca}{yogpg&sa?¥io\?vgs/gto tf"le extgzérsl'rf)rQESiéﬁ%gHe%dlgat ed by
“arrow VI. vvnenarmsSM’éH-owhmen@rodmtm of c¥aRfter apausep nt slecheastdt er - bott om

to the desiy edrg@piting ifiRsdide’ ansrdrahes b@%wéén eub tahesidy B8adid the coupling
56 is released. Then the frane 63 toggt her with the punpi ng neans 60

are raised to LRESTAFE?! OFr ¥he 8uERP™HARt i ng |n t he hoisting cable 65, and
t aken aboard of t'hanmél fikvi pestrdéssitn oA mcﬁemngnnt 71 istmidbgd in the

~bott om of a bo\g}lé? f mt%ﬁg%&éggﬁ@nng{fﬁgggg 354&&{2,9%’“' Py& g_llsgn can be
S

used: for 'S pI’OVI an anc cable, it
can f.or exarrpl théanghex| S0oto tpepetmalei hatoothe waepbotitor. anchor i ng a floating

- producti ongp or dri hheR%H 86 g%gt%églaé Jpﬁo@a&nm&ﬁafows%ﬁ G‘e‘ﬁtéf‘é"s' on leg

~platform for anchoring a si'ngl rmorln stem for |oadin
unl oadi ng t ankdpte thg interior ed%% thehaene rg R RECRSRT » ol T %cllfsded as

-an envel ﬂoe fomﬁ@r@eﬁtpm &h&nweidtebeﬁd ﬁow&moﬁfﬁmﬂmrs ﬁ.?étfl&%he;im oi I]:
-or gaswel | in the seabe r..anc i P e t eabed, or for
the staying by HBatEoBY q’t?ug | ERe ® “%dﬁygaﬁ"s“&??ﬁ‘?fﬂ ‘g[ItI as for
exarrpl e a freeafsndiengf mattoe panﬁrhlreboand water as formed is removed from
15 the interior 57 through the outlet 53 as lndlcated by arrow V
to the exterior 58 as indicated by arrow VvI.

When the suction anchor 50 has penetrated into the water-
bottom to the desired depth, the dr1v1ng motor 62 is swltched
off and the coupllng 56 is released. Then the frame 63 together

20 © ywith the pumping means 60 are raised to the water surface by
hauling in the hoisting cable 65, and taken aboard of the
floating vessel. |

A suction anchor, installed in the bottom of a body of
water in the manner according to the invention can be used for

25 various purposes. If it is provided with an anchor cable;'it
can for exémple be used for the mooring of a ship, for |
anchoring a floating production~ or drilling platform, so as
for example a so-called tension'lég platform, for anchoring
a single buoy mooring system for loading or unloading tankers.

30 _The said tubular element can also be used as an envelope

| for protectlng the well head and/or the upper part of an oil-
or gaswell in the seabed, or for anchorlng a plpellne to the
seabed, or for the staying by means of guy cables of various
structures, such as for example a freesténding marine conductor.



8 CLAI MS1.- Anethod of installing a suction anchor |n the bottom of
a body of 'vvater conprising rowering the anchor to the bottom reducing the

pressy e anchor by renoving water therefrom in D
or der l.o ea ,lr ﬁngi ,B pressure difference between the exterior and\
I nterins € adc causing the anchor to penetrate into t he .

-botton1and a pl ug of bottom material to.enter into the said interior,
removing at | east the upper part of the said plug fromthe said interior bwa
~introducing water into the said interiorg so 10 as to create a m xture of
bottom particles and water, and reng | ggtge§n1xture fromthe said -

i nterior. 2. The nethod as cl ai ne 1, conprising renoving at

| east the upper part of the said plug fromthe said interior by introducing

water into the LPPEf yiaka Bt {ditaliind b WRELAH adfhordif! chEMBLeDY dehe m xture

fromthe upper part o e sald interior. 3. [he method as clained in
claimi1, wherei%Pe@e ofi ‘X‘E'tﬁre ‘iﬂml’ﬁ%ﬁi‘t“én'}‘ﬁ’éﬂ‘?&:ltég anchondrethe Bot@Ppved from
t he said |nter|wdubﬂngouwlpmgsmn5n tR@ interiorfo$ UgHel mmaqﬁor adapted to be

installed in the bortom b b rrethod as _
claimed in any one’ %t'fg f’ﬁ r%%TP inc°5% % @earl% Q °si"§1f I ntroduci ng
wat er into tshe pmtsetmeoﬂiiﬁereme hatsesn dmleahevdgtlamd mﬁernml the water/or a

m xture of bot t%@@rﬂxb%b@%ﬁm&b&@é}ﬁr addteR EJ‘%eZ&rah@tﬁEboihe b&&omnchor
further conprising ans being connected to the outlef for

renovi ng wat er /8¢ & %’“ﬁ?&r Qgﬁ‘f"“'oﬂ‘f'ted'ﬁfjp eRgezsinkog theysaid ripgsaTiaTe out | et
and for reduci ngmbittngnaesiease the dpperi parer obrthefsa:ﬂaepmgchﬂrm gheas to create
during installagl Qniﬁei??&lt hgvancﬁ&&%g%@h ﬁtc‘én&% QEI&{"’%S&&B

exterior and intérior o 0 cause e ancﬁor tO :
penet rate il o 8h&o Rregtpna mixture of bottom particles and water, and

removing the mixture from the said interior.

2., The method as claimed in claim 1, comprising removing at
least the upper part of the said-plug from the said interior
by introducing water into the upper part of the said interior

15. and removing the mixture from the upper part of the said

- interior.
3. The method as claimed in claim 1, wherein the mixture of
bottom particles and water is removed from the said interior
_ by pumping means. '

20 4. A suction anchor adapted to be installed in the bottom of
a body of water by means of the method as claimed in any ome
of the claims 1-3, comprising an inlet for introducing water
into the interior of the anchor and an outlet for removing |
water/or a mi#ture of bottom particles and water from the

25 interior, the anchor further comprising a pumping means being
connected to Ehe outlet for removing_ﬁater/or a2 mixture of .
bottom particies and watér from the outlet and for reducing
the pressure in the inﬁerior of :he anchor so as to create
during iﬁstallatioh a'positive pressure difference between the

30 exterior and interior of the anchor in order to cause the
anchor to penetrate into the bottom.



-provided with val've means. 6. The suction anchor as clrai

“9 5. The suction anchor as claimed in claim4, wherein the inl et [
' {Eﬁ)e of
=¢the clains 4-5, wherein the anchor is provi de uni t 5
- ~gupplying water to the inlet. 7. The SUCtIO !EHHH @ dinclaim
t

6, wherein the said punping unit is provided mv ssage which
~is in comunication with the water outside the anchor : The suction

anchor as clainmed in any one of the clainms 10 6-7, mhereln t he punpi ng

Mans and t he punpi ng uni t are mounted on ¢ he anchor 9. The suction

~anchor as clainmed in _claim@8, wherein the ns .and, th purrpl ng
unit are connectéd t éh¢ f?é“’&*ﬂi‘hﬁ‘l"cm %&ﬁ%i“%ll‘in?‘él gé’s“hg vhesgin tﬁ@

The suction anchmﬁle’tswlpa-wﬁidl withl ealveOmean8er ei n t he rel easabl e coupl [ ngs

are remtely conpi ol hfdl eulfion 6raHCld QRGN oy dedbiTifle! QaBRY ONE Of

the clains 4-10, Wherern R cormuni C east one
_jetting tube arr&ni}euhcninh@mpmorpbﬁ rrovidefd ovidhi ¢ pupping veit for 12 A
met hod of .i ns§ al bigidyens watdORodHeN16en t he bottom of a body of water,

substantial ly as_descyribed with particu er e.to he ac orrpanyl ng
drawi ngs. 13. A7 we?*‘%r?“ﬁ%?“&?ﬁ%l“i “lfdb%‘ ﬁgf Bp & ﬁ’-‘ﬁ‘tﬁ bottom of a

~ body of water, susiit pabpiaglynizasislerovideddwisht i guatidnc phsmag@whicheffser ence to

' th? acconpanyi “giﬁ”c%%&&%ahon with the water outside the anchor.

X ' 8. The suction anchor as claimed in any one of the claims

10 6-7, wherein the pumping means and the pumping unit are
mounted on the anchor,
9. The suction anchor as claimed in claim 8, wherein the
pumping means and the pumping unit are connected to the anchor -
"by means of releasable couplings.

15 10. The suction anchor as claimed in claim 9, wherein the
releasable couplings are remotely controlled. ‘
11, ‘The suction anchor as claimed in any one of the claims '
4-10, wherein the inlet is in communication with at least ‘one
jetting tube arranged in the upper part of the said interior.

20 12, A method of installing # suction anchor in the bottom of
a body of water, substantially as described with partiéular
reference to the accompanying drawings.
13. A suction anchor suitable'fo be installed in the bottom
of a body of water, substantially as described with particular

25 reference to the accompanying drawings.




