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This phenomenon makes oil production from the platform
difficult. '
In order to attempt to provide a solution to this
problem, it has been proposed to extend the length of the

25 legs so that the base iz submerged at a great depth. The
result obtained by the implementation of thig solution
remaing imperfect and such platforms are complicated to
manufacture and to install. Furthermore, they are tempor-
arily unstable during installation. .

30 French patent application FR-A-2,713,588
describers a jack-up platform including legs formed of a
metal lattice along their entire height. Floats built: '
into the legs allow the platform to be made buoyant.
However, they are not intended to reduce the vertical

35 movements of the platform. '

. The object of the presemnt invention is to propose

' an off-ghore production platform which ig not ifery
sensitive to the swell, and in which the length of the
legs connecting the upper barge to the lower basae is



Iegs .connect i ng the upper barge to the | ower base is - 2- limted.
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- the first portion with =olid walls stretches at
least partially immedliately below said barge,

20 - the first portion and second portion are dimensi-
oned such that over the usual swell range peried, the
pressure force exerted on the first portion with solid
walls substantially compensates £or the acceleration

force of the platform, _

25 - the £first portion and second portion are
dimengioned such that for two values of swell period
lying within the usual swell period range, the pressure
foree and the acceleration force are equal,

- the gpmallest value of gwell period for which the

30 pressure force and the acceleration force are equal is
greatexr than 4 seconds,

- the submerged height of the second portion lz.es
between one quarter and three gquarters of the total
submerged height of the leg, .

35 - the submerged height of the second portion lies
between substantially 0.4 and subgtantially 0.65 times
the total submerged height of the leg, .

- the lege have a chindrical external overall
shape,
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35 Lo t he submerged hei ght of the second portion lies bet ween

substantially 0.4 and substantially 0.65 t3 nes the total subnerged
hei ght of the leg, - - the legs have a cylindrical external overall
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Representks! dihsganimtwhabhy in Figure 1.is a jack-up oil platform of
the semi-submersibl ¢ pipgard (1 30s & HdAbInat{E! UiETatIoiPRE LA’ $21

ext endi ng above the
platform in accordance with the invention;

- Figure 2 is a graph representing t.he t.ransfer
function of a platform of the state of the art as a
20 function of the period of the swell:
- Figure 3 is a graph representing the change i.'a.
pressure force and in accelera.t’.:.on force exerted on a
platform of the state of the art as a :Eunct::l.on of the
period of the swell; and E
25 - F:.gures 4 and 5 are graphs similar t'.o t:hose o£
Figures 2 and 3 for a platfom according to the inven-
tion. : s,
Represented diagrammatically in F’igure 1 :.s a.
jack-up oil platform of the gemi- su.'bmers:l.hle typa._, _t
30 egssentially includes an upper barge 1 extending above the
sea when the platform is in production mode, and con-
nected by legs 2 to a submerged lower base 3. . '
In- the g¢onventional manner, the upper barge
includes technical buildings and accommodati.on quarters,
35 not represented, as well as a drilling well and wel].heads
4'. . 1 din
Moreover, passages 5 are formed t.hrough the barge
1 to allow the passage of the legs 2. Lifting mecha.na.sms

6 are arranged around the passages 5 and allow the legs



sea when the platformis in productlon node, and con- nected by legs 2

to a submer ged | ower base 3. - #n t he conventi onal nmanner, the
upper barge i ncl udes _techni cal buildings and acc datlon guyarters,
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2 With respect geo paifevidé g8 tigidoicigimectiod Mbetweenether lgigs camdbetheon
between the | egs_and the barge. 10 The legs 2 are, for

exanpl e, four Ydfer, and have a cylindrical external overall
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portion thus delimits a closed space isolated from the
20 sgurrounding marine enviromnment and forms a buoyancy tank
for the platform. The upper part of this first portion
stretches above the level of the sea on both sides of the
barge 1. Its lower part stretches immediately below the
barge 1 and is partially submerged.
25 The first portion is extended by a seaond portion
14 with openwork sidewall, the insgide of this second

portion being open to the surrounding marine emvironment.
This second portion is thus interposed between the first
pért:i.on 10 and the base 3 and is formed, for example, of
30 a metal lattice structure. Thia structure includes four
metal uprights 16 joined together by a lattice 18 .of
metal tubes.

The second portion is welded at its upper end to
the lower end of the portion 10 and at its lower end to

35 the base 3. '
| Az represented in Figure 1, in the production
position the 'submerged height Zt of the first portion 10
with solid wall represents substantially one third of the
total submerged height Zm of the legs 2. Thus, the asecond



portion bei ng open to the surroUnding'narine envi ronment . Thi s second
portioh is thus interposed bet ween the fi Sst portion 10 and the base 3
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during vertical movements of the platform. It may also
20 allow drilling tools to run through it.

In the position represented in Figure 1, the
platform floats thanks to the submerged part of the first
solid-walled portions 10. These portions are subjected to
a pressure force denoted F, exerted on their bottom 12.

25 The pressure force F, depends on the submerged height 2t
of the first portion 10.
It may be expreased, to a first approximation. in

the form:

F, = A eP%® £(t)

Where: _

30 A, is the area of the buoyancy surface, that is to say
the area of the bottoms 12, § iz the wave number of the
swell and f£(t) is the rise in level of the free surface
of the sea as a function of time. i

Furthermore, the entire platform is subnected to

35 an acceleration force denoted F, which is due mainly to

the movements of the water and especially to their



sol i d-wal | ed portions 10. These 'pc')rt'i ons are subj ected to a pressure
foarce gdenoted F[err] exerted on their bott®nT 12. 25 The pressure force
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Furthernore, the entire platformis subj ected to 35 an acceleration
force denoted F[err] which is due nainly to t he novenents of the
wat er and especially to their - 6- effects on the base 3. This
accel erati on fWP€Fedepends on the total subnerged height Zm of the
| egs 2. Itsnaykge:.s a comatEmssidy &0gdvien swellprpariodi and Bn dtshether m

Flerr] = [err] gup of théNyﬁéss  of gﬁe bade 3 AL ga%gafﬁeeg nofwe"

peri od and BisS mass of wat er
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the understood that it is possible to dimension the firat and
second portions such that the submerged height Zt of the
portion 10 is such that over the usual swell period

15 range, the pressure force F, exerted on this first
portion substantially compensates for the acceleration
force F, of the platform., In addition, the dimensioning
may be such that for two values of swell period lying

. within the usual range of swell periocds, these two forces

20 are equal.

To this end, when dimengioning the platform, the
floating surface, that is to say the gsurface of intersec-
tion of the legs with the surface of the watex, and the
volume of the base, are determined first of all. By a

25 conventional stability approach, the total submerged
height Zm of the legs required is then determined.

The submerged height Zt of the first portion with
solid wall ig determined by solwving the egquation equating
the forces F, and F, applied to the platfom.

30 Using a computer simulation of the behaviour o:E
the platform, it is them verified that the two values of
swell period for which the forces F, and F, are equal do
lie within the usual swell period range. Iu part:icular.

_ it is verified that the smallest value o£ swell per:.ad

3S for which the two forces are equal is great:er than 4

seconds.



porti.on 10 .is such that over thé usual swel | peri od 15 range, the
pressure force Flerr] exerted on this fi@st portion substantially

conpensates for the acgeleration force F[err] of the_platf
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performed wt k@ thas dctindiny Ho%aiant of t-.uel yn!at%ra difif ar epk1shaen This

I s becau changi n stru re o base, i cul arl I ng
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forces Flerr] & [&f r&hé”ﬁl@ﬂf@i'm under he ef £88L 82eBhadat/a1hi gure 2 is

the transfer function platformaq state of the art that |sto
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hing fromthe keave 3 aof aheapliaivfdrar 48 greas evénnatrange of péri.bdsswel I

period TZ%Xpr %%S‘?L% 'tQ: 5‘33092@%:;&;%'1‘1:&9”5‘%6 of periods corresponds to
the high values of swell periods commonly encountered.
PFurthermcre, the ﬁeave ' is extremely great for swell

periods of close to 24 seconds. :

Represented :i.n Figure 3 are the change in the
25 pressure force F, and the change in the acceleration
force F, as a funct.:.on of the swell pericd T expressed. in

geconds for a platform of the state of the art., It may be _
observed from these curves that the amplitudes of the
forces F, and F, for a given period of less than 28
30 seconds are very great. Furthermore, the discrepancies
between the values of the forces F, and F, are great.
Thus, the platform is subjected mainly to the acceler-
ation force F,, and this results in the great heave
seen in the curve of Figure 2. For a period substantially
35 equal to 31 seconds, the values of F, and F,, are substan-
tially equal, which corresponds to a substantially non-
- existent heave in this figure. _
For the platform according to the invéntic;h; :

represented in Figure 1, the transfer function is repre-



function in heave is the ratio befween the anpl i tude of the pounding
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Fi gure 5. accelerath.bnrm@pm omeanédpmmegd@@et Fat coppeEnaake

of the design g& r! Bae %t%?eé“@uﬁk‘ﬁﬁé§éﬂfyp8§rbb0%e gL i be rahg*w'&m has

solid walls and t he ot her whi ch has an rk S|de
possi bl e for tReriafgesoFragpending f?f?c’éguﬁ"eﬂ’% Ys‘?’J:“Lebe r%ﬁght

very close to ene PltEsrm is fvery dode mngpaut:.suélalr.pethed@azgpmgn
bet ween 02621nd 2%eave  gptained in this range corresvonds to substan-
tially 1/6th of the mnaximum heave obtained with
platforms of the state of the art.

‘Furthermore, in thig figure, the curve cancels
itgelf out for two different periods T (15.5 seconds and
25 23.5 seconds) and not just one wvalue as in the case of
known platforms. These two cancelling-out values are the
result of the two points of intersection of the curves
representing the acceleration force F, and pressure force
Fp.
30 The curves represented here were obtained with a
platform of which the submerged height Zt of the first
portion 10 with solid walls was equal to 50 m and of
which the total submerged length Zm of the legs was eqgual
to 140m. The volume of the base was equal to 33,000 m®
35 the surface area of the float surface (sum of the areasg
of the bottoms 12) was equal to 841 m?. The added mass. of

the platform was equal to 194,750 tonnes.
As an altermative, not represented, it is also
possible to interpose between the lower end of the



seconds and corresponding tq the wusual swell. 10 Furthernore, the
curves. representing the forces Flerr] ard gFf-err ] intersect at two

poi nts over this range of val ues, which in material terms, given that
t hese forces aaetti:n@hmek portdppesildi amd cthe cbpseds .t ®f Caaceblidg- out

of the q;;_qi ot o] t ¥ Banks

It will be observe%f P ‘ﬂuér eEg}Bﬂ,ﬁ? Sl ncee:g?uﬂgl %ﬁzﬁ%e ?u on forrce
F[err] and pre%%‘?ﬁ%g?o?%’ékﬁ[é??]t’%%rﬁ%’é%ﬁ@ tn 'Flb?s%n‘é"ﬁﬁb[:ﬁgps’
substanti al | y matetiséeverki pertiags. 16fare arpangedisbetweenpbwdi aglid-usual

svells, t era 19& ionstho %%@Hﬁbﬁd&é& h@%hb”o&a'i:ﬂec‘ile@a the
maxi num 2 eave FraPRed hi's range corresponds o0 subst an-

tially 1/6th of the nﬂ?ﬁﬁ?ﬁ’ﬂﬁav@ny oth erotﬁ%ﬁ?‘?@ﬁ'gﬁ? L SUFePEive of
the state of theredidns, some of whilak t!’mvemse:l.idnwalil.s fanglirethehs ofr ve
cancel s '&ﬁ d);not just Ol iR lyf T 53 Yeheald! a@s LQ&S éoasfis&@s 48dn?5

23.5 seconds) ue as Int case known
pl at f or ns. Th@@ciwwnﬁbﬁllﬁgsoﬂf Vhﬁuﬁlaﬁfﬁr’l‘he result of the two

poi nts sz.d ntersecti onrefwill émced that’ @ithksehisngypecoficpbaetatrmon

force F[err] essur e r.ce _ Ll ur. .
r epr esent ed h% % @bt%ﬁn v&"ﬁ? g[i d]aﬂegt%tanrtmogf tm g%st eo\gf%#gr ged"':

hei ght Zt of tgeoduetion sitgertion 10 with solid walls was equal t0:50"m

a“dlgg " whi fh thefﬁﬂ&é' i8URGBE geehd Zﬁ&l@iS 01.{ begahwaplaﬁu&mf

to m e volune o e [ t he surface
area of the fI%k&“%%fvﬁiﬂﬁf§§ﬁ15$B§ﬁe93? éfeé on ghfhg ft'ons 12) was
equal to 841 nferr]. The added mass of the platformwas equal to

194, 750 tonnes. As an alternative, not represented, it is also
possible to interpose between the | ower end of the | atti ce-work
portions 14 and the base 3, of the solid- wal | ed portions f.orm ng
addi ti onal buoyancy tanks or storage tanks for the platform In these
conditions, the | attice-work portions 14 are arranged between two

sol i d-.



5 walled portlons ﬁ.l n hlacegubrrerged hei ght of the |egs

Mor eover, anyl nt of succesk0dve por ti on$ THIPRBELT H

have solid wal IEf whi ch have openwor k si flewal lREFﬁ_Aﬁ

possi bl e when i he | egs ofCEAEMS| atform 10

be noted that with this type of platform the length of the |egs |s

I ndependent of, t he de ct t is
nore, the good1' st abi | |péy o%h‘% g Wgﬁ;@"ﬁ,‘l’ﬁ ﬁf#ﬂ’{ﬁheﬁ?“&sﬂtl&’ b%ﬁ

i nstall ed on tq{:pmr _ product:.on platform, of the type including an

10 upper barge (1) stretch:l.ng aboveCthleMbevel of the se&l &nghore

production. pl atf eci aI hore,oi |l pro on orm
of the ty%e mc‘?%%gaﬁt uppé’lr argéﬁ )w']safnfé?%ﬁ g‘aita‘ %‘?ﬁg nggl %'t'

of the sea and¥opastiadlyo subsepgedccpnnantingdlegsl ole) oisrminge @3) 5
by partially W eaane%mgstfaécﬁzﬁgf lewwmaréﬁa&u

stretching su riicall acte in that,the
al ong "STJ‘B%’E ‘S @? %t 2{ 2R ¢ e%ﬁc%@gﬁg
portions (10, hldli)ghia include &4 ﬂaaqtotw::oau(zcéysmhpovbu.énual(lg.dM-D witing
a closedygpace Fyddw xrlﬁ.d'h (0 wiuhuazs@maywmﬂb aa¢ini 82agnd ERLELEN
(14) with openwork s terior age of this seconggﬁ‘t
portion (14) IFRaf oﬂé‘g E’gsﬁ'r&ﬁ‘lﬁ?' g second POFL
and in that thL4g) mitlpoopemtkoyxdmueobuepé.mhemia(zi@pme of nthis
sioned such t hodifpddLor A4 Wind Vil € \ife diirPltasiapheine

wth solid wa

(F[err]) exerted on t first ‘portion (10)
subst anti al | y SORRIRDARE: { or .~ the acceleration force (F[err]) of
t he pl at t&rm 215 2. Plat¥mtdh cuceocdingi 8g Clhadmailp tharﬂ-wdmmiedeﬁini n

Itg'ﬁ | E:Qestssﬁg'?:ure (éfg’rbecond poééfgn\lg {)f orm ac@orgl ng toic I'm F%?LZ
char act eri zed Batal dattisce gmpeture (I8khortion (14) with openwork

sidewal | is amranged hexaefird xddyding ot 'cma;blﬂ)o: 2, chawhéBesdked

breceding cl aith CoRRERe Bpeons poreibh’ THE) NEEh P PhverR NIRRT 108 11

solid waRls samzasigsd hetwsan the tfixsty portsdion (10) thlat%d’yﬂ-ée‘lmhﬂ-sal d
barge (1). and the base (3).
4. Platform according to any one of the préceding
claims, characterized in that the £irst portion (10) with

g0lid walls stretches at leagt partially immedia.t_ely
25 below said barge (1).

5. Platform according to any one of the preceding

claims, characterized in that the firgt portion (10) and

second portion (14) are dimensioned such that over the

usual swell period range, the pressure force (Fp) exerted
30 on the first portion (10} with solid walls substantially
' compengates for the acceleration force (F,) of the

platform. '

6. Platform according to Claim 5, characterized in

that the first portion and second portion are dimensicned
35 such that for two values of swell period lying within the

usual swell period range, the pressure force (Fp) and the

acceleration force (F,) are equal.

7. Platform according to Claim 6, characterized in

- —

| A




5. .Platformaccording to any oné of the grecedi ng clains, characterized
n tha,t the first portlon and second portF‘ n are di nensi oned such that for

two 25 val ugg. of t%iﬂe L"ﬁﬁ‘%&? k%'l@% i£ Nilei e péiidla SEEL | w0 nge,

the pressure e acce] eratlon force d&L rr are
equal . Bresspre: tfﬁqﬁ%tc%’dﬁiﬁit%h%l afrrkerakirn  fomeR ® the
smal | est val Ucequal isObrestidr whanod fswcardsch the pressure force (F[err])

and the accel e&atlon f%%%fom acc%ﬂﬁ:{&)térﬁn el&#e ifgﬁggt Yrddiiidy

seconds. 30 orm accor {0 an pi%ec din cI al ns,
characteriSed 0135-“3' FHaFﬁa‘FeFﬁéeﬁluﬂaﬁfeFE%B %’églh %% B
(14) lies betwgggonae port'.:l.on cpmtmn.eanueum qn&rtquarbért and dtlatee

subner ged he| ght 0 the I

11 & orm accor nglt Bu}ﬁmﬁrﬂeﬁ c%l habctoefrlti%% |?tgt ha% | he
subner ged 9. he| gh?lofbﬁqmmg#wt% Claim By chgragleyized in
substanti al |y gndeapfessiibnetged he:. ti gf | thé. ﬁc&nmiﬁmmm) SUbaer ged

hei ght of _the e 2) . 0, or.m.ac Y 0

pr ecedi ngt®l ai *?E%"%ﬁé‘r M‘f%%“’sl i"% Tﬁ’edlll'agg% %ﬁhgve%%aw
cylindrical exthen&btale=mlinesigas height Ofl(lﬂle Fﬂ%ﬂf@’m according to any -
one of Lhe Pregsdi ng cirilgBrosah Uilingleo any dds |48t ehlee gussediily v
i ncl udes at |east _.one p passggg ﬁﬁ nt i a&é)\/ o Jerdt ally-

ri ght through ptaims, ¢ ff € E)FPO Br " HEY> F

precedi ng cl ai Micalhaxyerevals @vek@dll ghapent the base (3) is filled with a
fluid forggng Rl ast At Qéaoﬂi Sﬁa'an one \6f€khe pz‘eceé-:?n

Pl at f orm accordi ng any one of t ﬂgec%l n%ﬁl } gggr act ed

in that the baFéE’-P‘f)' t At Ve I&ﬁ‘& 5% (2)
and in that rremeaau:snsme( @asasaegqarmneplaéaingheubehanmalMMLembﬂﬁ

| ocki ng of the 15%} espect to the legs (2). " Platform
according to an one “}gé{ 1.

precedi ng_cl ai ms, characterjze e&n t hat
the sai d second2porti oPIREECTH (34 ki 3BWa 928 s° F'gﬁgeﬁf'?fe ing -
tween two200rt g@RSmd,! Bhadlaictekdlded a.hoauathehewbaségeml) hicss gt 1 béd tvnkthegs

(2). a fluid forming ballast, particularly with seawater.

13. Platform according to any come of the preced:.ng
claims, characterized in that the barge (1) is mounted so
that it can be moved along the legs (2) and in that

25 mechanisms (6) are provided for the relative movement -and
locking of the barge (1) with respect to the legs (2).
14. Platform according to any one of the preceding
claims, characterized in that the said second portion
(14) with openwork sidewall is arranged between two

30 portions with solid walls along the submerged height of
the legs (2).
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