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WO 2006/ 056671 PCT/FRZOOS/ LANT FOR
RECOVERI NG A POLLUTING ED IN THE TANKS
OF A SUNKEN VESSEL The tion rel ates, on

t k® 2086708BE6740 @ S pI ant TP eCOVe“i@rﬁfﬁédwdd’ﬁss

fluid contained in the tanks of a sunken vessel and
on the other hand a specific conduit used for

SRIANT G0 RECROE AN G (hE LSde Badk S B AFAER0 Ty THE

carrying 10 pol | DANKg OFuRdSUNKEN eVESSPP! i cati on WO

02/ 057131, filed in the nanme of Environnent
Technol ogi cal Group and designating M. DABI as the

i ARentresaeids prvposedn aediakglse ool EBEI dflee BgRdemto a

f 9|1ahe0@5%r |r@@:otvg%ln%g|a| lﬁdl&@%ﬁln@ F16aRd aldidiined heé the
IS recover

CERPeas & COES T nERpSPh aath G tH% PERRL BARhe to 2

sbppcuhat hasdgdneudedn fothsachcanpashtent contai ni ng
several flow lines and a float 20 el enent capabl e of

being ejected fromthe sunken vessel. Mre

sﬁ@éﬁpweagl y,tHeor eaehntonpaeent ,of hi yesspdsemcarrying

ceBnnusenga ld1Ra d0r gpé@aﬁf gi agptlfi@a@@blnut Ivrtg oz‘)oavdml
cgngrlsgﬁg g first en nected to tE h G
c¢off BfinetdTs PSt V¥ Y5t el SRERD ﬁﬁ%aés roup
seadndiesignadannge Mxul IFBIOWHS f he emnughtaway hfarsomptdpsed
synken n g@l%se'ad@' %&@Pée EgEE‘QﬂnCh Lhe ije%tveetjl ?sntthe
is atta For each conpart |s systemal s
heellytingt i orid neoasaingdi njcithén FemESphGtth @ wrecked
cenngcted to the discharge |ine and equi pped with a
respective first 30 end that floats on the surface of
the polluting fluid contained in the tank and a
wehght sdchbvesy endteposiotporedsi p Clospegtmemtofinsaiath of
t apk. EhHﬁE'yoffO%Peeagﬂﬁgonﬁﬁ%%”e%%s t@d%éﬂ“ﬁdﬁﬁ this
ri ses a _connect.in Ine e ing .froma va
 88BER 2B Re e Ot RaCd i S S o P LSd LT (68 ofie Tloat
hehdmeatfi capabhd puogh- betihgd ejettaetdhe fseoondhend sainken
gsgb§0h3&ﬂ§aléﬂ@cfﬁﬁcagg%th%oﬂnggghh@Bﬂpa?tﬁgﬁgndthls

connect
system comprises a llne for discharging the polluting

fluid comprising a first end connected to the tank and
a second end connected to the float . element. This"
second end can be pulled out far enough away from the
sunken vessel using a cable to which the float element
is attached. For each compartment, this system also has
a suction line and an injection line both connected to
the discharge line and equipped with a respective first
end that floats on the surface of the polluting fluid
contained in the tank and a weighted first end
positioned in the bottom of said tank. Finally, for
each compartment, this system comprises a connecting
line extending from a salvage vessel on the surface and
comprising, on the one hand, a first end push-fitted
into the second end of the discharge line and, on the
other hand, a second end connected to a pump installed

on the salvage vessel. In operation, p<ocssurized water
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on the salvage vessel. In operation, pressurized water
- 2 isinjected fromthe sal vage vessel into the
bottomof the tank via the injection |ine. The
polluting fluid is then deliyvered to the salvage
vessel via the suction |line, the discharge |line and

t he conne t|n |ne 5 Thjs recovery. system doe

S et e R SEn S Saade SRS raL T HAES TKRen Besom of
vehsetahasvsankhe|unu$ctn@m dase t&h@mpghmmning1ﬁMMnd is
o'ﬂh@ d%élq_\;céleed Cegp%rhtenegéfvgiéj gs?‘eﬁhl\ﬂl’# h@hga@g’ction
Anot | sadvant a ies | act that,
altRBughkhpt ditgch aéggugp@etén@nvhgu@ﬁnmﬁgtamgihgnguch

conpartnents in the tanks while the vessel is being
contrast, qLery trick

b ' t
Ebﬁsan 5%%?%?? n of S Hi exi®Fng Q%XEthgkgg%hgﬁg%ﬁé a
sthcedvbetegapdnmnt nerts, 18hanetbtovedsiedsitdes t hienk anks, is

Prebl ens, of sedling,And 3REELY MBYoRTI 88+tslifle to  the
addition, this system has, of necessity, to involve

oRCPRET5MENRANd, PRUFPPANg #h&hi8ecokBeend tohkehe Another

dusehargathyse Dids ofint hehéaﬂf(a@&d,thaQO thetRbhigh it is
h ngSlP adlqg the.second. end ection |ine

#i he |n¢ n line
S0Fr 508 STRRI i e Pl i it AP nealS i
c@hﬁed:tartm betieenthhe vessedctingbeing dudlthe it is, by

db%ﬁE§59€ |WQ%yf%ff%E§'¥§|¥e996EhlQﬁ&ﬁﬂ 4.0 éﬁgk§¥§on on
Fi nal | here’is no need to wei ght the second end

t AB Pr; éEﬂP@nVFFﬁSlbe@Hﬁ§QeFW€r8en§HP§ethﬁh€°W§PéFm§QtS
|ateomnnntdmﬂmsl@eeS&ur&ankiueptebléhandﬂusdensm@yand

Ok EDE, PA 4T t'a goldul g Paacs 5 APP! L3l oD, ERRS- 0% o
had thér ropose ﬁ% conpri S|ng neans
i REEBEBELHg wmerlnlmdéne 30 s sone i haedi heouldningf the

t saksnandnaeadrs {4 disehargingihbe el lds I@%Ikahﬂ b8d,
b HFem S S Sodartha) ko RSt e Tohndc e
t bnppetbént héne up to the surface, it then follows that
the connection between the connecting 1line and the
discharge line 1is relatively complicated to achieve.
Finally, there is no need to weight the second end of
the injection 1line because the density of the water
introduced under pressure is greater than the density
of the polluting fluid.

Patent application FR 03.00044 has therefore proposed a
plant comprising means for introducing water under
pressure into the run of tanks and means for
discharging the polluting fluid to outside the run of
tanks, at least one connecting line from a salvage
vessel being able to be connected to one of the
discharge means, characterized in that it comprises a
plurality of fixed lines, each having a first end and a
second end, these fixed lines being positioned in such
a way that their first ends open at least at each of
the corners of the ends of the run of tanks and such

that their second ends are each attached to a wvalve
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di scharge neans, characterized in that it conprises a
35 plurality of fixed |ines, each having a first end
and a second end, these fixed |ines being positioned
in such a way that their fikst ends open at |east at
each of the corners of the ends of the run of tanks

an th the|r cond end are each attached to
9 Fvé cHb V\%&Ch °¥h ?‘ne dc}nelﬁanqousf%gh&use% i ong:artment

cémsadt Abave ftibeedvadisord eheofratles | Bnakeh vhessdnked, on

vegsebtald, hafd,t Banoblehpande a3 RE R ML S Hd Wnken
out si de the sunken vesse each of said fixed |]nes

b&FRGEabl E2Hepéndidigt 5t pFed help8si PROAYI RBHRI cIfaRfeding
sunkema/epselitlnas gonewhdonn,tHeo kankeAa measelofhas gone

[ dugin es t he run _or .a a
KRG B R ey ¥8, Ehep G0 g defirs s T P ke
SpeEpPf itd&l [yun spice emeandf ofhed corlpara iment she polluting
cenhaknEpgm ¥aklyesuhi es above the waterline of the
sunken vessel, an ROV (underwater renote operated
vehicle) or a diver can far nore easily gain access

tSpéhESEC&bhparBﬂﬁnéSeaahdoﬁh&&eoammpa&&hghhe containing
gQ[‘@&E'Q %ndab%ieera\t.llxgnwta?égi %5 Ifneglqglt ﬁEena%‘essel

ese Cco tments are era f|x
oPntﬁ@VVé§§@erwaﬁ§quqm%}qlﬁﬁﬁﬁﬁi%ﬂ]V%&l%l@thVegs@lver

| 8ahelfali W 1RaSya sty a@ﬁlﬁr chlanss of o %ﬁélséngzoﬂ'@)@rtments
saf t¥hthat there4£g%¥ be are esolve Fur% t "
g?K}‘gn, 83 A& TEnEYand!® t AAE " Thet Bhd*BF §PEH3FRBd asks.
| Ineadpiéhsonnt esedbhseocpepasktmehésends pfretfleeably fixed
LEQNSURL S&ydain fr t ks @@gsew tbﬁsgwﬂn dand e h%tn

each fixed line is connected t6 a valve at”its second
ePHiStHR e ViesSRd | bhgérlata¥ed Y35 ¥nend] mmrpﬁ@bh@ms of
o8€aldhgt hedensksrof v t Iﬂaaltnjtﬂcdﬁéanmhgﬂe uu@ t@réheesolved.

PRLEREROLZD LEBLAD! 8B° Ul ShH Y SR LAE T 88HC8E

e vessel eed
dfi«é@d diliaet querwS 3] ee@hommeoﬁr timgr eerviaﬂ vef the

hepgeshéPsé hese SOMPARLEERNY,aC5eSehBl & HAM R §] dhat
t he vessel fixed line or |ines associated wth

tﬁ?gh ?1§ﬁ85£1ne is connected to a valve at 1its second
end, there is no longer a need to envision bringing one
of the ends of the injection line up to the surface so
that pressurized water can be introduced from the
salvage vessel. Indeed, the ROV or the diver directly
as required opens one or more valves housed in these
compartments accessible from outside the vessel. The
fixed line or 1lines associated with this or these
valves therefore act as inlet lines, seawater at
hydrostatic pressure rushing in through said valves
then running along each of these fixed 1lines and
finally being introduced into the transverse run of
tanks. As seawater has a greater density than the
polluting fluid, it then follows that the contaminating
fluid is displaced by the seawater toward the uppermost
point of the transverse run of tanks. This polluting
fluid is then made to enter at least one other fixed

line, acting as a discharge line, the first end of
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30 valves therefore act as inlet |lines, seawater at
hydrostatic pressure rushing in through said val ves
then running al ong each of these fixed |ines and
finally being introduced intg the transverse run of
tanks. As seawater has a greater density than the 35

p t|n fluid, it henfollovvst
can 58 na é le s diRpiEest bye?%e §8hfi&Fer O the
tmmweﬁéeupmm no&t tapdisnt Wfis heotlansver §duidn isf then

t%ﬁ%%hé?@éaF&ldd&'fﬁhsfkykgd'§1BQeQdW%Paté%é”g§goé§ated

| east one ot her fixed line, acting as a discharge
| iSPEP &SRty s HheRy ddfscéi’ar\ﬁrﬁdci?liqr‘& §he tIRNRFPE DSk ine,
ermb curiredy tafetmcortcn agsdebse then fokedamiischBtige line is

PRHERG | Wl LD oGh2508r gRd 2 AL LR g Fesser

ine towar dt e “Associ at @
dll&hw@é@t%iongnﬂh@mnﬁen@ihg lbenet r&ns femhed h frber the

secpndcendgofi1ihe fihxed @HeSC@@ﬁgs lgfechs saoRaget &fhssel
toward the surfacgitmﬂere t aI vage vessel is

si'tddCed, PARE BRH {PRaPPy t 8 P&ﬁ%Ferred fromthe

connecting line into the tanks of the sal vage vessel

U%B%@t e@g qughgg 0Py BQ hIat %& ngh@el ectly
Egéuc g t con‘p r(fh

even t I ant fed ies wt
stC@F‘@dlﬁﬁj ect"Wés hej rsﬁtaﬁeéadm}%@@l‘m%s il thefirst

f@@%aﬁh&htb@@ fllJ)é%d 1|fn| Q@ll%l Fake f'shtattmtfhfe' (?EL!le.teerclzte ?.Jﬁ'{e%arﬂnake
ecifica a ank i
cI a‘g]df]{ﬁﬁkllfs ﬁg aF]T’F@tnor?ggd |'5'c"’en S po$ FFbﬁéSaillyf a

t henkentsegeok rofiéd yt aileanakd osyhr ansiimg @& ridtop itz eay alensifce,
t B%s% 'oﬁet:lhac& f@lrlén tc'%%tteénl%f : Eﬁéhltsankcasﬁﬂdt ggrfakégg a

Lnes hen form screens el‘tél n area
t Héqﬁéﬁk a9y nadd | W%nwaélléarﬁfr@gt ofiPrmO thige tarsk deIpf this
t baski xethéi nesxds iLisRlS raleat | YB!:M seféégyl ttHD mask

achieuen WL Prob! Gl ScPRLTT Gl ardds  kaen! ¥aLehlabn oue

case of vesse carry polafu |ng
préuc%%SW\e r &fpeéfleoffmféh lanesskief 1temtAninedbtdvely

| gitlieealier ecpot a80IBYEI NOTR At (CAdLRE  is particularly
keenly felt in the case of vessels that carry polluting
chemical products in respect of which a risk of
contamination is therefore not something that can be

overlooked.

Furthermore, the incorporation of suitable metal lines
means that numerous shaping operations are needed,
these operations having repercussions in terms of cost.
In addition, systematically from the outset
incorporating compartments comprising valve
closure/opening systems is both expensive and difficult
to perform. More generally, a plant of this type has a
relatively high overall cost inasmuch as, given that it
allows the polluting fluid to be recovered irrespective
of the position in which the vessel has gone down, the
total number of lines and of associated compartments
that need to be envisioned is high. Now, it would be

desirable to be able to propose a simplified plant
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25 overl ooked. Furthernore, the incorporation of
suitable netal lines neans that nunerous shapi ng
operations are needed, these operations having
repercussions in ternms of cost. 30 In addition,
systematically fromthe outset incorporating

conpartnents conprising valve c¢losure/openi,ng systens

| STHGTn BRphAs MATSHRE T | BEPFL9Ee DerFumthiofr bor  most
gelemald-wesacpl acenafr iblsi, sbuypbakaa doweel avevely hogh.
overall cost inasnmuch as, given that it 35 allows the

polluting fluid to be recovered irrespective of the
pé$i okl rrReeh ehethespErsraS dONENEdRA, toheemsstvalthe

ndgrkedvehtlhigees etk ¥nassearaied, camenr tdENthatt Mirpose
nzz? to_be envisLonedth hi gh. hbW% it uld be 5

d&di®r abP e 1 be ABVETSGOBr opod B ST npPitf i  pPAARE. 5OT
whriech vweoding rorpetlhlel teissy pf bvidlecansaine¢d onnf at M@stst one
d d- vessel io h I ve :
|?\gl%§< a%%objgecﬁeggé?he§%?g§%ht a?%g%n%\%gnm?o %cgkrri%f/&ts‘?wge 2
5 Pdiugadvant a§és AEAEPSRED Earkederinbpd Fof tdRgk of the
pwiepese , tde-ipreseatit NWeRtingn £0AsSkStS Bfd aamd aat &dond

recaver| a poll.uting,fluid. contained in at .l east one
500 S D R P ecererend L) e P metediigha in Wiicn
pltiealsunkesf wawhl tisad | gede i doent htodeokséfi tulte B0 means

vesgel i nBacHuEORGUI b r DOV NG, &4 T ifate £Nd n2Rd Bnhsecontk or
end and belngggb e, depending on_the position in which

t AE38GnKEF vE<SEPaRgdngon oA 1E61Rgnst i it eta mithTsde
f @ahel NtandyCi diga pa @SSH & d iwat @haitnt ehtbe tedkdwits are

f. i schargi.ng.the paolluyting fluid i d .
TERRL s Bhel G G DE Rt et b8 B G
pédirsitorRitls nopaeh neagayeadlt ofonthdetore ¢rumErs hefr the

sl enes, ORRN PRAr &afdr Ohahhe tOh-COr RSNl &HEs are
t%nk and, on the.B her._hand, their éecond ends ar e,
dPrEEEIY YaBEE8SPBPEST FORT0GPEF 48t FRS sTUHRER™ vESRRT: - 20
A plant such as this is particularly advantageous
A plant such as this is particularly advantageous
inasmuch as the elements to be incorporated into the
vessel at the outset are low in number and consist of

simple short conduits.

Specifically, depending on the position in which the
vessel has gone down, -all that will then be required
will be for a long tubular needle to be slipped, from
the deck of the ship, through an appropriate conduit,
using special tooling in order, as appropriate, to

access either the top or the bottom of the tank.

If the vessel has more or less gone down on its keel,
this tubular needle will be able, once a set of valves
housed 1in said tubular needle and 1in the special
tooling has been opened/closed, to convey pressurized
water into the lowermost point of the tank. At least
one of the other conduits will then allow recovery of

the polluting fluid and for that purpose will be
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i nasmuch as the elenments to be incorporated into the
vessel at the outset are |l ow in nunber and consi st of
sinple short conduits. 25 Specifically, depending on

the position in which the _vessel has gone down, al

that will then be required wll be for a |long tubular
needl e to be _slipped, from the deck, of the ship, .
tﬁP888ﬁ£3ﬂ’a63F8pH%ﬁﬂ9(ﬁﬁﬁﬁﬁ{i %ﬁPﬁ%?%gp§88%$3$ with an
t epbrngriater det, odsvappeopr itat @, regovagyeds n@ tdremected

t hg gogaggaggevgggggn1of the tank. |If the vessel has
nore or | es3 gone down on its keel, this tubular

needle will be able, once a set of valves 35 housed
i Dfsahd teddeaar meedgenandovh e espRCi Bés$ oohi Agshatkeck,

beer [ cl to, i zed t intq.

CRE P OREPRSEE BERHLooF thosEhNR TRt HASASET GRE GO THE ine
othetdcamdli ferwithat henlal Il coroeetedef ushey special
pQEEQEhBQpEBVEQeQn%i&ﬂrAﬂﬁgpﬁ¥g§¥¥§%§“éétb8f6valves, to

connected, al.so using special tooling provided wth an
aPpFEFPVEEY ddfcofcaphardsed t% 2 r 8ebvagy Vpagel. In such
cannegifidjutay ivrsal ¥aga amessebneb df tthe vesser hamduits
gone, d nmore or. less on jts deck, this tubular
DSEHl e SMTPl SEATE g PeR VS N pat | BEFRGTITFDI d™4Rg the
f opwehmesti | babe cofinethed, tasikng uspegi alspecdslli ngooling

pb?&b@&@d“@i@hagnaQﬁ%Pﬂﬁfﬁ&@eS§ét0$fV@$Y€§s.to a
recovery |line connected to a sal vage vessel. In such

10 a configuration, at |east one of the other conduits
wolhital | obw poessyy | zésbavad £tig t corbe thd r atirofddyudatd drhe in

I f. t t usi Speci ol
EEIoSherdabath WIS anls 13000, SPECkRl 100 Hfpcageous
0b9i cUsiBedwEpeREVRgadn 1¢Rd confud@rat neaditas wHidfer to

t Ben¥esEekehasa JORECEPMRy 1indBY be advantageous to
i ntroduce several |ong tubular needles and/or to

connect several recovery lines. 20 As a result, a
phang seehlhs ahpsant mothbke ithishats inptable in that it

no longer comprises any long element permanently fixed

inside the tank.

In addition, it is also possible to avoid dependency on
the compartments which were hitherto positioned above
the waterline of the vessel, by incorporating the
function that they had into the special tooling
connected to the plant only in the event that the

vessel is wrecked.

Finally, although it is true that such a plant may fail
to work when the vessel is resting on its deck and the
conduits are inaccessible, and it 1is relatively rare
for a wvessel to go down in this position, it
nonetheless remains the case that all other positions
in which a vessel might go down can be dealt with, and
that this can be done using just four short conduits
positioned one near each of the top corners of the
tank.
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no | onger conprises any |long el enent permanently fixed
inside the tank. In addition, it is also possible to
avoi d dependency on 25 the conpartnments which were
hitherto positioned above _the waterline of the

vessel, by incorporating the function that they had
into the special tooling connected to the plant only

in the event that the vessel is wecked. 30 Finally,
ahtirangh gebuisdyt r e chhatorsiciit ai pl sutmowytédi by o flange
WQL e}é@gglgheﬁf’ﬁs%ﬁme! SaLest iy Ofle! tv%s%ee%.k a‘FQighqﬁlange
conduits are inaccessible, and it is relatively rare

f 6hug PddSls (R GRHoWPRReCE PR Pphbsit bR, sPecisl tooling
nanethel ess dtamingd t ke cape tdadntl lthadt hehepOsddsONS is
in mhicg a vessel mght go down can be dealt with, and

t KAE“KRs can be done using just four short conduits
positi oned one near each of the top corners of the

t a sl e duist y
R e L S o R S
f LgAgE AusruRt i dasker Iorfthect VTS t kSt WEespseedy althe

taaltblag_ea \M@j’e@lajlz @i%ﬁﬁrﬁ@di'bn etc{luemq»é%lntwihthrfﬁt]tc Iat hepturing
VeSS 1S eckKed. vant ageous too, t . ge IS
ofaRbes orplhy he  raRkRREn R el B IS B A
vesséeresces eeRel, rupsure( daskaciespripesi @ subsitiang iisd Ly
egyi-pped Wit RedcFURLYKhBYsTeNber able to rupture the
rupture disk(s). As a preference, each rupture disk

conpri-ses a substantially <circular |ine of weakness.
151Absasaa @rprefrenherce thieheupttptrer @igdksk sl sokevredethy at

b I I , [ [, i i
Dt ef L5ES SRR HAS RUGLEgh X Pl Sl Bl

rfiprueachi sk. thesa ppeberbptbedetenthontupture disk.

substantially tubular. 20

As a preference, each conduit is substantially tubular.

The invention will be better understood with the aid of
the detailed description which is explained hereinbelow

with reference to the attached drawing in which:

figure 1 is a schematic view from above of a vessel
comprising several transverse runs of tanks, and

equipped with a plant according to the invention;

figure 2 is a schematic perspective view of the vessel
depicted in figure 1 in a position in which it has gone

down on its side, with part of the keel omitted;

figure 3 1is a truncated perspective view of a conduit

with which the vessel is equipped;

figure 4 is a schematic perspective view of two tanks
of a vessel that has gone down on its keel, during the

phase of recovering the polluting fluid;
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The invention wll be better understood with the aid
of the detailed description which is explained

herei nbelow wth reference to the attached drawing in
which: 25 figure 1 is a schegatic view from above of a
vessel conprising several transverse runs of tanks,
and __equipped w th L ant according to the ipventiaqn;
f?éa% 25i s a Sc 8%% Bglﬁe sepresftelc\}telg’\‘/al ewof T e%\"f@sgtealnks
30fdepiverseli HhEtgdias 199w adp@si enoAten sikiech dur ilngs the
9gR8sedown r@RoESi A deneWob N1 RBELGOF1 DG, keel omitted;
figure 3 is a truncated perspective view of a conduit
with which the vessel is equipped; 35 figure 4 is a
scheguati & pey spesthemaviewpefrspaatiiarksriaf afvesseltanks
t hat _h e [ e during_t phase..of
rggoeeﬁ%ﬁ%%ghgﬁﬁgnﬁﬁgréﬁ#%u?%??Sgﬁf?gﬁrggngsdg%l%g the
sehefat PE pefFspecinvetieemoblutipgt Hhksd: of a vessel

that has gone down on its side, during the phase of
recovering the polluting fluid;, 5 figure 6 is a

s ﬁgHﬁFF’c%erté]pe ti S vih It Mo PamEdongd aviedgelocf a
t hahdhas goneshdawn aorspdcsialeckoodinig ngst hetaphade tef open
r ver i e pol lutin ui.d;. _fi.gures .
sgﬁgm{%rg%s%%e?rgnéé%:te\%g%f lgltr ggggnd%{??; %&A#%h Hgter
spBEPaFheobfiky is attached to open the connection

poi nt and introduce pressurized water into the tank;
figures 1Q to, 12 are_schematic sectioned views .of a
15T00RSR1 (14 0= hiich AZSpelTm AN PECatPRERed (e pRh @
t hendgbdhneot wbachoenspardaletowér ishatpalkcheti ng fipend;the
fLOHRECLBohSpai RENSHRL LS PRLSPERL | Y61 ViEW. 9 e Ry 1 @nk of
anothe? t?pepuéed In a v%riant enb%d%n%nt %f ?%e " 20
invention. Figure 1 is a schematic view from above of
afvessel 13 ikaw nghemtack oommsdiigrd | wEew UBS 3 @hnk of

téﬂ{ﬁhér""”{gﬂi‘e Al " APVl s&, And RAr A&l BRINGIAl e the
cont ai ni ng

invention.

Figure 1 is a schematic view from above of a vessel 1
having a deck 2 covering five runs 3 of tanks 4 which
are transverse and @parallelepipedal containing a
polluting fluid 30.

As depicted more specifically in figures 4 to 6, each
tank 4 comprises four short conduits 5 passing through
the deck 2 and each having a first end opening at one

of the four top corners of said tank 4.

More specifically, as depicted in figure 3, each
conduit 5 comprises a substantially tubular portion 6
ending at the top in the form of a flange 7 blanked off
in succession by a rupture disk 8 comprising a circular
line of weakness 9 then by a protective plate 10. The
rupture disk 8 is for example secured to the flange 7
using bolts 40 positioned all around the periphery
thereof and the protective plate 10 is for example
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25 polluting fluid 30. As depicted nore specifically
in figures 4 to 6, each tank 4 conprises four short
conduits 5 passing through the deck 2 and each having
a first end opening at one- 30-of the four top corners
of said tank 4. Mrre specifically, as depicted in

f'%%%% %x>ﬂ§%§ gBEQPétdﬁs%OQPrﬁéfﬁ abé%@ﬁtQ?ﬁLéé %%loned

ular portion endi ng
f Pahge2 TOWHIAnkBE & iPHaLY sﬁlé%é%%f-ont@)‘? Peupt uf@ being

glaﬁk_yuﬁafﬁ(lﬁmfdfsﬂsi& apgi clagtblu% 3011 Aeomf t\é@at&gﬁﬁs 9f111hemhe
a t tive P e upt re | | or
obsrsPb Iy Ehrtg Pk RatlierinGe, T ity s s and
p@@btip)n’wtbcaﬂ:lvaarpllﬂdetﬁé) pehépdtoye tfhearmsofa andcbhd end
pEﬂB%CE'VgceEQEQb}Q E§oR06u€§§HB'€he Jeskixed to the

rupture disk using bolts 11 positioned all around
t he periphery thereof the bolts 40 being angularly

ohtsetrdbygabhata 39r%|famrtehe ddEinkht , Theroasseodl ay be
sk 8 and 5 the

L?n%gggt ?vgt BE%% lea}i%le%%er (?orézl or e dhgegond e‘?]}ban}f hat(h at

i praceedsisbl drbmomtbet sifdengige Ves§@| thaAccer dinwf t olnot
adQF_eLfc%%B?d &Ibodi MeRL 2 cREQVILY O dTBYLhe A"%fﬂ;;urtéﬁon

s 40 each to have a shank that 10 protrudes Tfrom
tﬁéCPIéﬁgéhF§qu?ﬂua%ﬁ?ﬁﬁ FR%tSBBBFEF }chﬁrﬂéd.by the
atrupehed taisks #ncnd aorf i gubakicadvesuphaas thds to be

tﬁ%@agh£8 %ﬁﬁ tHRAFS é/§OrQ%%l?gk%geuaé?§%H%§g said

di'sk e profectiv plate
f ngwst-he flange 7 sinply by unscrewing said 15 nuts.
When the vessel 1 has sunk and is resting on the

b om .12 of the a sal va e essel 14 can

PP S TRSPE Lo dnbaanoiaR A EEShL i i s bottom
végsebf 1l th20 hawi N oeat eallva@eposassedn 0# then station
mﬁ%‘s@&f A§u9§955£§%f.f§he@££f@$iy 'nakgchxgé”echde fJeoéPel 1

it 1s ossI bl e to deduce t at _the vessel has
gBﬁélﬁemﬁoéﬁte?tEhReEPSéﬁHOPhQF Ehe batEem 12 of the
sea i s

As depicted schematically in figure 4, from which it is
possible to deduce that the vessel 1 has gone down on
its keel and that the bottom 12 of the sea is
substantially horizontal, a long tubular needle 15 1is
introduced through one of the conduits 5 of each tank 4
Ye) as to reach the lowermost point thereof.
Furthermore, a recovery line 16 connected to the
salvage vessel 14 1s connected to another conduit 5 in
such a way as to communicate with the uppermost part of
this tank 4. It must be clearly understood that several
tubular needles 15 and/or several recovery lines 16 may

be used on the same tank 4.

More specifically, and as depicted in figures 7 to 9,
the tubular needle 15 may be inserted into the
associated conduit 5 as follows. First of all, a diver
or an underwater robot removes the protective plate 10.

Next, an underwater robot connects an open first valve
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25 substantially horizontal, a |long tubular needl e 15
is introduced through one of the conduits 5 of each
tank 4 so as to reach the | owernost point thereof.
Furthernore, a recovery |ineig6-connected to the

sal vage vessel 14 is connected to another conduit 5 in

A B BRgho RN S L Ll DOy Saws
t Hartsdpmigted)ubPracimdedoed 118 drid/isy té’@ﬂerfdlxed in the

rqqg\servalle@81i6b9raythebam@@ldN@dbﬁ h@o@@tﬂeugaﬁ 41 s¥ond
Mor e specificall and as E% |ct d ures

I n 9,
{ R& &t Bl aPLABBAPE 18°Hay BEOFns dpideeafs s Special
a$©@dua@ed1@om©mpt15eas iohbmwslzﬁdrstumﬁuﬁdmg medbeerzo

h% under wat @r. 4 a‘iq rGTovgs, t '}eeﬂeoétee% t$h
ﬂe pen 1T

, ahn un ter robot connects
vﬁlle@écii@d 137ntof1t%rerl7angé57 @@ph@t%\dfulmstfswr@w thls

ClraiRiuRd nig@WaembBet gepi £4 edherSPacitaktbaol £89 dSuds the
t hen f|xe iin.th glrsé?valve 17 e undermater

r GHEE WIS n§ig selon oFUBFgﬁﬁgnga WS (Hot Line of
deplakhned)s. Thoscspdadi ahad peebedg tiFrwasiprilsesoaen first

mtarized r @rEH tH?gH é¥1561i§ ?Héﬁ'§5%¥egsback

the retreated posi |on gg i cted ur e
d@@(ﬁ%&?|?Pq|Eﬁﬁ%ﬁ%¢eth%Sth%$thﬁ@ ﬁbﬁb Arsg jvelve 17

t ke sact.uatred dendauser s h@s eHprUEerdi 9kcl tagahe sealed,
rupt.ured alogﬁjit. I|n O weaknes

p&88ad t hidu hohofi i "SEFUERh 7 CoPeT D s ERg P
meldiseon2@citedt hevi thaduged dmekingp pnegsnhbze@treated to

pQ%h%HQQtEﬁ? ehierf khat t¥akve 17 closed. The conduit
15 is therefore once again sealed, and it is possible

for the special tooling 19 to be 15 di sconnected
Wialsh @ldlp icaiesi nich pfiepstd | ZedtMat endt of ithgedivdtiglag needle

ted f
FRECL CRE ot dre "SR L) SR Penhlfy O Sy
céﬁ&alofiustlpal |of 2the ntrBALREi HReEL et He timin a‘Fh‘ﬁeééPé 4

1beli Ao ridee t poksAbbDei B cRadenPOosskBL e vanee the hhEStbeen

V%L%%e%? qﬁié“%ﬂ%ular needle 15 is itself equipped with
a second valve 21 which 1is initially closed. As a
result, the pressurized water cannot enter the tank 4
during the step of inserting the tubular needle 15 into
the tank 4.

Once the tubular  needle 15 has been correctly
introduced in such a way that it reaches the lowermost
point of the tank 4, the recovery 1line 16 is then
connected to the associated conduit 5 as depicted in

figures 10 and 11.

To do that, as before, a diver or an underwater robot
first of all removes the protective plate 10. Next, an
underwater robot connects an open first valve 17 to the
flange 7 via a first set of clampihg jaws (not
depicted). Special tooling 24 1is then fixed into the

first valve 17 by the underwater robot using a second
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opened. This tubular needle 15 is itself equi pped wth
a second valve 21 which is initially closed. As a

result, the pressurized water cannot enter the tank 4
25 during the step of insecting-the tubular needle 15
into the tank 4. Once the tubul ar needle 15 has been

correct ntroduced in such a it eaches .

tﬁsE rn%%?mpéﬂgpo?%vsof % t%gﬁéQFeé%e Féco eripecial
Itnelleg|§4then connected tddreled lyssori bhedreondeiry 5 ine
a§6d%W&ndﬁ%§ﬂlsJ§Qﬁ”ﬁﬁtéplﬁgg }&th91g8 ﬁgﬁberaQwahlch

before, a diiver or an underwater robot first
alf riedvéd lithel hr bRBc et Spitace Wlw,aendeplcted in
umdgnmetexoromet depheced anmoﬁe@u&erau VatNEledpluring

fla e, a a flr et. of cla t
?ed?g eghap tool%kg%z Olgstﬁéh |é%gf@M% %?ture
fFiFL§i< val \ﬂd—OIVJ by tishel underaat ercakolests u8i n@aelrs@cmsed

't%%ou?ﬁt tofe AU RYrkaws a0RQt 1depi shed)y Ihk%ng member
toolln%824 i s connected directl F

speci a
rggo%ér)t/ Fngdt a’HGCEoHiBrF%E@ ’éh?roF%FF%%EleiiuB?ﬁﬂh@“
menber 20 which is |n|t|aIIy in the retreated

t d t 1Q.
PRah: S90S ERER ol 2 | e By R g o
s@has ‘tlﬁmrlﬁplt umeetdﬂe rﬂ:lét ure béi s‘RP%n%NionEgD i 8BS | ¥ pe qefuse

\Agels_?_eaelgeaawarteﬂoaeée@nttem ough thaeopertf |§a3r_tt VaEveahe

he rupturin ist ralsed back .up
ikt nay bEPdar S 1500 ieon Ehel 0 SATEthath s T the
reqlilnedngs flladd O secomdsealupe oo thher&ububay line
negdl e 15 to be opened so as to cause pressurized
water to enter the | owernost part of the tank 4, and
this has the effect of forcing the 15 polluting fluid
3@ste RaSQ af , alzonged el Jrecovmery béneakdh. tAS cdnnect the

3LLA0L -y 21056! 0N Sould hedaken do.capnest LhEy acter

recovery € Spéci to on
the rupturlng member 20 has ruptured the rupture dlSk 8

and return to its retreated position.

In the scenario depicted schematically in figure 5, the
vessel 1 has gone down on one of its two sides. In
order to recover the maximum amount of polluting fluid
30 in the minimum amount of time, it is then highly
advantageous to connect the recovery line or lines 16
to the conduit or conduits 5 that lie at the uppermost

points of the tank 4.

As depicted schematically in figure 6, from which it is
possible to deduce that the vessel 1 has more or less
gone down on its deck 2 and that the bottom 12 of the
sea is substantially horizontal, a long tubular needle
15 is introduced into one of the conduits 5 of each
tank 4 in such a way as to reach the uppermost point
thereof. Furthermore, a recovery line 16 connected to
the salvage vessel 14 1s connected to this tubular
needle 15. It must be clearly understood that several
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20 the rupturing nmenber 20 has ruptured the rupture
disk 8 and return to its retreated position. In the
scenari o depicted schematically in figure 5, the
vessel 1 has gone down on ongof its two sides. In 25
order to recover the maxi num anount of poIIuting fluid

gekg Ethghﬂ|QUHE§gEg?t ﬁprgkgger&tlﬁneghﬁg %es 1éxsed

vant ageous to connec cove I'ne or
t §6orhéheopanet tarkcodnduits 5 that I|e at the uppernDst
p0|nts of the tank 4. 30 As depicted schematically in
l e to deduce that
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ahbet katsddia tiealt tondi?i tof 5t les Seblows substrant icd | y11, a
hgtizental , .3 'mewggéﬁf g%fé' e 3ro42 'Stﬂé“ g)%t&%%@ive
i nto one f t he condu ﬁ ? ﬁ uch a
wayahas tld -r edeht t henuppetsit 9o n@bOth@fOémfects an open

Feitber npfiese alnecwerc}ael | fPardde cannected, t @5 rkRe set of
sal vage vessel 1 ? nnecte to thlsaéubula needle
15 2P Hi8st) BE c1'8] |y9 et ood SPFSE evE?a ing 19 is

sthenofcdioldaedekrdl ehelbhndeovetyr| imgotl6toayce first

uxssﬁvef%ﬂa%ﬁgmn; ertegpdA% Ref gee, -1 e 1y g 'e-,ggws (not

need into 5 the associ
cOrBErEed) as fT613150vvsSPFF1'=§% oftofliing dPvercuPmises a

Urﬂdﬁbh‘\@t@d rqbz@itdre_m@veSméthe@rotmtlyﬁlt@la@l? 1Gin  the
nder ter rohot conn cts an %ﬁ% first h
Ve bEed e o R PR o g | 3R DD SRR | QPark nhen
jassudhetd depimtpadire. Bpecrapttool dhgkl® isldily thes line
copneet Adhdys t e HM%&Btﬁsge@thkguﬁh(e fhd Stoptpl ¥8rst

17 u5|ngya second set of cla

dEpt EEedy - Ties GHRIGEING d&?rr%r 1§ céﬁprtifs?és paised back
n@ponhzedthupk@mm@gtmEM@msﬁﬂldmudhéﬂI@henfihgt valve 17

rgys%sgdp%hg' QBngl 'ﬂks s Ull%t L J'teecg 8804 S5 {;?fﬁ‘ and

actuated to rup fare al ong
|+ hie 1sof PABBKAES S t@ h‘é%ﬁ@nb%%ed‘—ht%r enghiahe t@@elr;ng 19

féi6hout causing pressurized water to be introduced

immediately into the tank 4.

The end of the tubular needle 15 can then be inserted
into the conduit 5, it being possible for the tubular
needle 15 to be fully introduced into the tank 4 once
the first valve 17 has been opened. This tubular needle
15 is itself equipped with a second valve 21 which is
initially closed. As a result, the pressurized water
cannot enter the tank 4 during the step of inserting
the hollow needle 15 into the tank 4.

The associated recovery line 16 can then be connected
to the tubular needle 15, as depicted schematically in
figure 12. An embodiment variant may consist in the use
of a tubular needle 15 connected to its associated
recovery line 16 even before said hollow needle 15 is

inserted through the corresponding conduit 5.
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val ve 17. The rupturing nenber 20 is then rai sed back
up into the retreated position then the first valve 17
is closed. The conduit 5 is thus seal ed once again and
20 it is possible to disconnegt_the special tooling 19
wi t hout causing pressurized water to be introduced

V.4 h nk d of he, t whul
need&égéiﬁﬁﬁxw tﬁ gg?hseé ggﬁ %n 4hggcg%d5?t%§ to
tatbe]+€fﬁgstpo§§ﬁbloé fiohet I@éhte@bmcmdmri@%dbe@s tiee psank 4.
fl?lhll)ﬁ 's'ﬂercﬁ@llce:d)dlrlt% he tRak ﬂaen%ﬁe e igstryA Meing

17. has been ope is tubul ar ne 15 is itself
eGUfpp&d PR agslééo valAre 13??0} s PESW4qugly, the

CbassdncAs of resfiltst thel pe es3unkczedhedt €0 Ihecaromatuit 5
t d j ti, h
rom bR RE L B b MW, pREs 20 PR0Q LOBEE L0 inds 1 1owed

réé’o@é‘rtﬁirl ithe £@nd<aﬁ1 ter e heorfirediraf nonarHe s drhis
ngadke LS as dephelgd wtdhenntésalhynien 135tcf|ghléetla%k 4

dlne t. varian nsist in the
¢ a6 S ChHER i1 051 PatABEOEHatgan this tank
raaavempquhmlh&'ewaﬂdb@fbﬁethandtmmIaasduxaﬂ&d]ﬁbddwery
i RsgLt €¢ through the corresponding conduit 5. - 13 |In

parallel with that, special tooling 19 is fixed to at
| east one of the other conduits 5 of the tank 4. This

specialk t 00k i Bg Lhdthenr h@ﬁpé he st asdp iaft dAIPL AT ifAGurkhe 3,
rggturesglsk g. ?i gescr g % |ousI¥,r%h§a5 se
prédé&ncé ot Rffrst-VBIYE Kl Fo FEE28gHAaTt B8

ulWwhiight elan neanfothdt opr eslslur kzedls waf emeirshaott & Higpeichg,

t Qognt@}farﬁﬁee t @Hk cflllumi:'alnkggg de&lf}?chQQEEEs Wl%htalner
this valve 17 i s opened, the wat rushes i nf

t SARPE, aFJF t rﬁ_@ﬁdﬁiqsutl ﬁ(’jcfl uTHlSO tiBéP‘?extOrfacFéakf rJo(M is
t BeaetrankylOused tfea t pbupalsnerdl fudsthed tbe settling

a%ggﬁgatgqergggéﬁ oFlk%% &%§gAsﬁ?Q<d¥”%ﬁg fggggHEle may

type I's depi Ct
pHREV| repreall & aﬁkdon‘l% R BhgaPRroragately winéh the

caengenf andrpe alHoki ndsdef drer eRantrediamying, is always
shorter than 5 meters, which does not provide enough
separation to fit two conduits in the two corners of
each short side. It is, however, possible, in such a
configuration, to install just two central conduits 105
rather than the four initially intended to be fitted to
the four corners of the tank 104.

Although the invention has been described in
conjunction with some particular embodiments, it is
quite obvious that it is not in any way restricted
thereto and that it encompasses all technical
equivalents of the means described and combinations
thereof where these fall within the scope of the

invention.
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for exanple on oil tankers, bulk carriers, container
ships, car ferries, etc. This type of tank 104 is
general ly used for propul sion fuels. and on settling

t @gkgo0Eheskengt h of the longsside of thayAaizyuE L02765
may 20 vary between 10 and 40 neters approxinately and

the Ilength of the short sgﬁg ﬁ%mthe rectangle is
al ways shorter than 5 net i ch does not provide
enough separation to fit two conduits in the two
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qbevéngbw o@srshatend alsdn@t $e1c<am§/ eay rast rbeued able,
tB@E@BQlﬂ?dcﬂhaERét %%QQ FSSEP & hcheqnﬂicghnken vessel

equi val en ans escrlbe and conbi nati ons
t RBPedOMhefle"Rhed® fEPPSWERER Bhaebhefor tifdrogiicing
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(a0 tRabi fobud BILREERCLIAE PO Al LB rank,
vebsehctBrized, lmmuhqﬁzﬁhe$@npom@mngsaapbupabﬁtyoobd in

CQGQH'ESWE§)tﬁbﬁedohnkﬂet%%ed%%%dgzkhgﬁrtQQr%%S%ﬂd pen
each conduit avin first end and a second end 8

b8FAG S Oﬁebaﬁd%ﬁﬁ &PEW%?%O%FtFBﬁ|9?WWH%%dth@n the
supkern \tessgl thesr geseodawendso £onstitutels MRABSsible

f?ﬁ:o!nn [1999 Eng %Osﬁﬁﬁé uplzed,water into the tank or
&R h t

e poltuting fluid to outside
the tank, characterlzed in that these conduits are

posi ti 9AedpilRntSUGh @ avaed hat | cpauhh@ oeﬁab}aaqer&aew in

ends o ar, each_of_ the t ners
tghﬁkanaa %ong guig ot erlﬁar?dlm}%& %n& eﬁ%@n%ﬁe
dereesbybdecéssinbtee fleockn 62t sq>ﬂetm¢1evsmlen(1/)essel .

3. The plant as claimed in claim 2, characterized in
that the flange (7) is blanked off by a rupture disk
(8).

4, The plant as claimed in claim 3, characterized in
that the rupture disk (8) comprises a substantially

circular line of weakness (9).

5. The plant as claimed in either one of claims 3 and
4, characterized in that the rupture disk (8) is

covered by a removable protective plate (10).

6. The plant as claimed in claim 5, characterized in
that the protective plate (10) is bolted to the rupture
disk (8).
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2. The plant as clainmed in claim1, characterized in
that each conduit (5) is surnmounted by a flange (7)
20 accessible fromthe deck (2) of the vessel (1). 3.
The plant as clainmed in claii2, characterized in
that the flange (7) is blanked off by a rupture disk

(8) 25 I clalm
cﬁaractgrl}ﬁgnE %Hiﬁ9¢:¥%e ruptur P%k0%8flgéW6rﬂs§§ 6
acbayecantriizedy incithell gadhi wensfuiweallesss (VpstImtEally
Thepphart as clainmed in either one of clains 3 and 4,
characterized in that the rupture disk (.8) is
covered by a renovabl e protective plate (10). 6. The
plBant as cohaduded (50 ¢oai m placharactcdraized iim ady tdnat of
t t ect pl ol.te t r.ypt

o 1g2r8) TSP etk R T TR S Hogneea
chai #s fiaPGeG( )characterlzed in that each conduit (5)

IS substantially tubular. 5 8. A conduit (5) for a

pl ant claimedq ip any_one of <clains 1 to 7
ﬁaracﬁzﬁizeﬂ Pa Ut hat Vé |sé§hrnﬁ&ﬁP@8d by*d fIGiRE 8-
(¢har8ctélme zedndmi tthd) tase cfhamepe (M) chai bl8nked0off by

charaghet! £od Loothat Libed Lanee (7) 15 bl anked off by

| east one rupture di's 10. The conduit (5) as
clalned in. elther one of <clains 8 and 9,

char. actrgei zeenanlthat(sbt 8§ cOVeimed byinlAthdadne of
o@ia&%go a d %Wﬁfﬁgégg%égfgéé(gg)that it is covered by

at least one removable protective plate (10).



