1 Systemfor cleaning an oil tank and nmethod for cleaning an oil tank The
invention relates to a systemfor putting back in suspension a sedi nent
whi ch has, by deposition, formed a 5 layer on the bottomof a tank with a
floating roof containing crude oil as well as a nethod for i npl ementing a
system It is known that crude oil storage tanks are generally cylindrical
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crude oil contained in the tank. O cbursenkthe periphery of the floating
roof includes sealing nenbers preventing the oil fromleaking at the
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renove thissgetdement. As a matter of fact, if the sedinent accunul ates on
the bottomof the tank and if 25 the floating roof goes down to the bottom
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10 roof is thus at a more or less high Ievel with respect to
the ground according to the guantity of crude oil contained
in the tank. Of course, the periphery of the floating roof
includes sealing members preventing the o¢il from leaking at

the periphery of the roof.

ib It has been found that in these storage tanks, a sediment
progressively depcsits on the bottom o<of the tank and is
composed for a major part of the heaviest fractions of the
stored crude oil, more particularly paraffinic compounds and
inorganic elements such as water, sand, rust particles or
20 gsimilar. This sediment, also called “sludge”, is 1liable to
compose very thick layers, 1 or 2 metres high, or even more,
on the bottom of the tank and it is necessary to clean the
tanks and to remove this sediment. As a matter of fact, if
the sediment accumulates on the bottom of the tank and if
25 the flcating roof goegs down to the bottom, the risk exists
that the floating roof and a point c¢f the sediment
deposition come in contact which puts the roof off balance
and blocks it in an oblique position in the side wall of the
tank; now the weight of the flcating roof amcunts to several
30 hundreds of tons and repairing such an incident would entail
enormous costs. In addition, the sediment occupies an

important wvolume which can no longer be used for storing




30 hundreds of tons and repairing such an incident would entail enornous
costs. In addition, the sedi nent occupies an inportant volunme which can no
| onger be used for storing 2 oil. Thus, the layer of the sedinent reduces
the storage capacity of the tank. The fﬁbating roof is provided with

sl eeves in which supporting | egs are inserted, which make it possible to
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and all suppaphcmgylegsthestamm the bottom Consequently, the roof is kept
at a certain distance fromthe bottomand it is possible to conpletely 10
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is generally incinerat uch a ¢l eaning operation ive
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put 25 it back in suspension when liquid oil has been re-introduced into
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to extract the sediment.

In order to extract the sediment, it has been proposed. to
remove 1t manually, with the perscnnel going into the tank
through the manholes it is provided with, at the base of the
15 " side wall thereof. This operation is time-consuming, hard
and costly and the sediment which is extracted from a tank
must be evacuated while aveoiding any pollution; it is
generally incinerated. Such & cleanihg operation means

prohibitive global costs.

20 It has also been already proposed to introduce through a
manhole, when the tank is empty, a central stirrer
positioned close to the layer of sediment and which can
rotate about &a vertical axis; such a stirrer uses the

_ thyrotrophic characteristic of the sediment to try and put

25 it back in suspension when liquid oil has been re-introduced
into the tank, but the influence thereof is only localised
to the central area of the bottom of the tank and in
addition the power which is required fér rotating it at an
efficient speed entails the creation of an emulsion composed .

30 of the water contained in the sediment and the crude o0il, an

emulsion which dis highly undesirable for the utilisation of




to the central area of the bottomof the tank and in addition the power
which is required for rotating it at an efficient speed entails the
creation of an enul sion conposed 30 of the water contained in the sedinent
and the crude oil, an enulsion which |s:%|ghly undesirable for the
utilisation of 3 the crude oil stored in the tank. Such a cleanlng devi ce
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put back the sedinent In suspension In e o'l by gen rating
t ur bul ence ahdsonovossexeSacnothe whol e volunme of the liquid oil which lies
above the sedinent, and to send sufficiently powerful oil jets onto the

sedi nent so-_ .t hat ivel back in suspension. Thus, it.is
not necessg?yoggegnp $%£9 eﬁﬁd¥F%§hF5$ér:ﬂ? %%dgﬁgﬁp oWy~ 193¢k

di sappears and Is%dli‘m)éﬁd insi Qaspéﬁsimuuel ciHidecehlie WRigh by egkakABr angart
of the sedinment since a part of the sedinents is put_ back in suspension
and doés noFuﬁ€%8e$%eb%ndé9¥r8%¥ﬁﬁx$$oh@tﬁ%et%th?oV%éuﬁ@s@FOQQ% Feridhi s

urpose. syst embnof. BULLI BGchacleldn SUmRRRS! Ofy 5 SedhTERE caceckpoun,
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equi pped reclaims a part of the sediment since a part of the
sediments is put back in suspension and does not need to be

extracted from the tank to be destroyed.

For this purpose, systems for putting back in suspension a
15 sediment are known, which are equipped with a pump making it
possible to suck the o©il through a pipe and then to re-
inject the oil using lances carried by the floating roof.
The lances replace the supporting legs of the floating roof
and include injectioh orifices sending jets in the direction
20 cf the layer of the sediment in order to put it back in

suspension.

A system of the prior art more particularly provides the
lances with heads mounted tc rotate freely with respect to
the axis of the lance. The heads of the lances are equipped
25 with an orifice oriented towards the bottom of the tank and
thus towards the Sediménts, and with two side orifices the
axis of which does not cross the axis of rotation of the
heads. Thus, a vortex vclume is generated by the lance and
makes it possible to put back the layer of sediment in
30 suspension. However, the pressure at the orifice outlets
must be sufficient to enable the putting back in suspension

cf the layer. - Consequently, the section of the injection




25 with an orifice oriented towards the bottom of the tank and thus
towards the sedinents, and with two side orifices the axis of which does
not cross the axis of rotation of the heads. Thus, a vortex volune is
generated by the lance and makes it possible to put back the | ayer of
sedi nment in 30 suspension. However, the pressure at the orifice outlets

must be sufbi-¢ikenkst gghahle éﬁ‘@f%érﬁ b@zﬁglinséu%ﬁ’i%s' %tbe = epLayer.
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particles in suspension in the tank are liable to clog said orifices. In
order to renedyvehjstpeobeemidnt ¢ kKnewantecphowi deitfheespiipe $orssatki ng
and re-injecting the oil with a filter. Thus, the solid particles such as
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t he equi pmrent downstream of said filtration device. As a counterpart,
however, the filter causes a pressure drop upstream of the punp which
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device makes it possible to clean the tank and to protect

all the equipment downstream of said filtration device.

As a counterpart, however, the filter causes a pressure drop
utpstream of the pump which increases with the gquantity of
15 particles trapped in the filter. Thus, after an extended
utilisation, a pressure drop at the level of the filter
causes a reduction in the pressure available at the pump
outlet. Consequently, the installation must be stopped in

order to clean the filter.

20 The invention aims at remedying these problems by providing'
a system for putting back in suspension a sediment which
makes it possible to filtrate the particles contained in the
tank while enabling a continuous operation o©f the

installation.

25 For this purpose, according to a first aspect, the invention
provides a system for putting back in suspension a sediment
that has, by deposition, formed a layer on the bottom of the
tank with a floating roof centaining crude oil, said device

comprising:

30 - at least one pipe for the sucking out and re-injecting the

01l contained in said tank;




makes it possible to filtrate the particles contained in the tank while
enabling a continuous operation of the installation. 25 For this purpose,
according to a first aspect, the invention provides a systemfor putting
back in suspension a sedinent that has,f%y deposition, fornmed a | ayer on
the bottomof the tank with a floating roof containing crude oil, said

device conprising....30 - ne pi { cki d
re-injecting t eBg%PIQEGBt $%§g§%%88§idﬁf§%£gﬁguﬂg %gngh?%rgggoéﬁhi%%l%
circul ati onpdépethe oil in said pipe; a filtration device intended to
elimnate the inorganic elenments contained in the crude oil; and 5 -

injection lances_for the oil carried by the floating roof and,each .
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of layer of c3$efinest cosehthsd@cin ommandrde i gy ectdan pi pe being connected at
the wupstreamend thereof to the tank and at the downstreamend 10 thereof

to the_injection | ances, The filtration device conprises at |least a first
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direct the flow of oil selectively to 15 the first or the secon ifter.
Thus, when fét fhovhefdordct sowiosecteret of mediowond filter, nmai ntenance

operations can be carried on the first filter and vice versa.

said suction and re-injection pipe being connected at the
upstream end thereof to the tank and at the downstream end

10 thereof to the injection lances.

The filtration device comprises at 1least a first and a
second filter mounted in parallel and connected tc the
suction and re-injection pipe by means of a switching device
making it possible to direct the flow of c¢il selectively to

15 the first or the second filter.

Thus, when the flow of ©il is directed to¢ the second filter,
maintenance operations can be carried on the first filter

and vice versa.

Advantageously, the filters are removable basket filters.
20 Thus, the basket of the filter can be disengaged and cleaned

easily.

Advantageously, the switching device includes one three-way
valve positioned upstream of the first and the second filter
and further comprises a second three-way valve positicned

25 downstream of the first and the second filter.

Thus, the switching device makes it possible tc direct the
flow of o0il selectively towards the first or the second

filter.




Advant ageously, the filters are renovabl e basket filters. 20 Thus, the
basket of the filter can be disengaged and cl eaned easily. Advantageously,
the switching device includes one three-way valve positioned upstream of
the first and the second filter and further conprises a second three-way
val ve positioned 25 downstreamof the first and the second filter. Thus,

the swi tchi I s It pessible. ire t ow of oil
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the filtration device is connected to the suction pipe upstreamof the

punp. Jhen, whhkher| enatddnthelefd bee pakesyutrqrosslidsirg o qareptedcitonshe punp
and the equi pnent positioned downstream of the punp. 10 Advant ageously,
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tank. I'n ongyebeeh e of i SN | DUEM i QUhn td¥e Sustemf or putting back in
suspension includes a first n-way distribution deéevice nmaking it possible

to connect the oil suction and re
Advantageously, the lances have heads mounted to rotate

freely with respect to the axis of the lances, with said
heads comprising at least two side injection orifices, the
cutlet axis of which does not cross the rotation axis of the
heads. Preferably, the heads are further equipped with a
15 third injection orifice, the outlet axis of which is

oriented towards the bottom of the tank.

In one embodiment of the invention, the system for putting
back 1in suspension includes a first n-way distribution
device making it possible to connect the oil suction and re-
20 injection pipe to the o0il injection lances and further
comprises n p-way distribution devices connected on the one
hand to the first distribution device and on the other hand
to p o0il injection lances. Thus, a pump makes it possible

to supply n*p injection lances.

25 In one embcdiment of the invention, the system is modular
and can include at least a second pipe associated with the
first one. The seccond suction pipe 1s also connected, at
the upstream end thereof, to the tank and at the downstream
end thereof to the injection lances and 1s also equipped

30 with a second pump for providing the circulation of the oil
in said second pipe and a filtration device. Then, . the

system supplies a large number of lances so as to position




20 injection pipe to the oil injection |ances and further conprises n
p-way distribution devices connected on the one hand to the first

di stribution device and on the other hand, to p oil injection |ances. Thus,
a punp nmekes it possible to supply n*p i%jection | ances. 25 In one

enbodi mrent of the invention, the systemis nodular and can include at

| east a secepd pipe-asseciatad w th [ 0 T cond,. suct | pi pe
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with a second for, providin he circulation of the oil n said second
o be and- o FRARTAR: aRu B e e oh' B8 Svtal gt e st G mtber of
| ances so apat@ipesition 7 the |ances at a short distance from each other

on the whole surface of the floating roof. Consequently, the systemis

nmodul ar. and_may i ncl ude one or several pipes positioned in arallel. 5
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putting backein,gusBeN$iL@R i3 Sedient, V!q 18%n DYsdepesid i @ of OfEd a
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- the filtering of the crude oil using a filtration device
comprising at least a first and a second filter mounted in
parallel and connected to the suction and re-injection pipe

using a switching device making it possible to direct the

15 flow of o0il selectively to the first or the second filter:;

- the injecting of the crude oil into the tank using lances
carried by a floating roof positioned vertically above the
sediment and each including at least one injection orifice

sending a jet directed to the layer of sediment.

20 The method further provides to switch the flow of oil from
the first to the second filter or vice versa and to carry
out maintenance operations on the filter which does no

longer receive the flow of oil.

Advantageously, the method further provides to measure the
25 pressure drop between the inlet and the outlet of the filter
to which a flow of o0il is directed, to compare the pressure
drop to a set wvalue and to switch the flow of oil if the

pressure drop measured exceeds the set value.




carried by a floating roof positioned vertically above the sedinent and
each including at |l east one injection orifice sending a jet directed to
the |l ayer of sedinent. 20 The nethod further provides to switch the flow of
oil from the first to the second filter fr vice versa and to carry out
mai nt enance operations on the filter which does no |onger receive the flow

of oil. Advgptagequsky - ntihe 4L f.ur r 'ggg- u
pressure drop etween the iﬁﬁ%tQE%-stﬁghgﬁ% éﬁ%% t(%prfﬁgrég%%Qghyﬁﬁna
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to switch the fI§m105 oil if thg gre§SUre drop neasured exceeds the set

val ue. 8 CPRBFNGFs hAU REVantagES B the invention will appear upon
reading the follow ng description while referring to the appended

drawi ngs, whereiglireFigQuie % issharsehenediLytimgsamaofsyatsystam f prtpuhgi ng
5 back in suspension a sedinent according to the invention; - Figure 2 is a
schemafi ¢ dPagkakii ALEPBREIQRCE | PR HRenR tARKCTHINE il - N | 1RMQTH- 38 oat i ng
roof wherein a lance for the re-injection of the punped crude oil has been

posi tioned aSFi.ﬂgECQtﬁg_Ensgﬁgﬂégiézdigﬁrgﬁhﬁﬁ Lancess 00t 1 b8 88 2 10ank

illustrated; - Figure 3 is a schematic il'lustration of a system accordi ng

to the inveafi eruda tdila ¥ith r at ifdwadewvigcerdoei nghshoim an lagreeatfor dehai |l s.
storin crude.%jl e .tank 1

In Figures 1 to 3 .tank_ 1 for i s.shown. 15 Th
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crude_oil and_ the
10 illustrated;
- Figure 3 is a schematic illustration of a system according
to the invention, with a filtration device being shown in

greater details.

In Figures 1 to 3, a tank 1 for storing crude oil is shown.
15 The tank 1 is composed of a cylindrical side wall la, the
base 1b of which 1s the bottom of tank 1. The tank 1 1is
provided with a roof 2.floating on the crude o0il and the

periphery of which includes filling members not shown.

Conventicnally, such a tank may have a diameter of
20 approximately 50m and a height of 15m. In such a tank, the
0il progressively settles and generates a sediment 3 which
composes the layer on the bottom of the tank 1b. The layer
3 can reach several meters in height and its surface is
relatively irregular. The sediment 3 is geﬁerally of a

2h - thyrotrophic nature.

Advantageously, a series of analyses i1s carried out priocr to
the installation of the system. As a matter of fact, a map
of the layer of the sediment 3 is drawn which makes it
possible to determine the height where the floating roof 2
30 and the orifices 8a, 8b, 8c of the lances 5 will be

positioned. In addition, the density, the viscosity and the




peri phery of which includes filling nenbers not shown. Conventionally, such
a tank nmay have a dianeter of 20 approximately 50m and a height of 15m 1In
such a tank, the oil progressively settles and generates a sedi nent 3

whi ch conposes the | ayer on the bottom of the tank |b. The | ayer 3 can
reach several neters in height and its surface is relatively irregular.
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makes it posslbgg to dete&nine th height ﬁhﬁre the floating roof 2.30 and
the orificef84°8B, PELCEITARES diiceSS FTT be PPosPEFsned: PRSBIAFLFDN,
the densityarthgiybsgesifyye@nd the 9 conposition of the |ayer of sedinment

3 and of the crude oil are analysed and sanples of the crude oi

containing variable percentages of sedinent 3 put back in suspension are
al so anal ysBAPeBIHRPeRdi hESoRPheIndpcoflaive 1ody T B rent B, tae tank
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bottom|b of the tank_ 10.1..In_the_ex | e disclgsed, the floati roof 2
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| egs have a length ranging from1.8 to 2.2m 15 The supporting |legs are

repl ated oné-after the other by
In the example disclosed, the floating roeof 2 is provided
with 72 supporting legs which go through the roof 2 through
supporting leg sleeves referenced 4 on Figures 2 and 3.
Such supporting legs have a length ranging from 1.8 to 2.2m.

15 The suppcrting legs are replaced one after the other by

lances 5 positioned in the sleeves 4.

The lances 5 are provided in the lower part thereof, with
heads ¢ mounted To rotate about the longitudinal axis of the
lances 5. Advantagecusly, the heads 6 of the lances 5 are
20 provided with three injection orifices 8a, 8b, E8c. A first
orifice 8a is oriented downwards alcﬁg the longitudinal axis
of the lance 5 whereas the two other orifices 8b, 8c are
positioned laterally. The cutlet axis of the side orifices
8b, 8¢ does not cross the rotation axis of the head 6.
25 Thus, the injection of o©il through the side orifices causes
the rotation of the head which causes a vortex volume,
Advantageously, the outlet axis of both side orifices 8b, 8c
are parallel and symmetrical with respect to the axis of
rotation of the head 6, on the lance 4. The outlet axes of
30 the orifices are for example inclined by 30° with respect to

a radial plane of the head 6.




| ances 5 positioned in the sleeves 4. The |ances 5 are provided in the

| oner part thereof, with heads 6 nounted to rotate about the | ongitudinal
axis of the lances S. Advantageously, the heads 6 of the lances 5 are 20

provided with three injection orifices 84" 8b, Sc. Afirst orifice 8ais

ori ented downwards al ong the longitudinal axis of the |ance 5 whereas the

two ot her orjfi r sitd on rally he ] s t he
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of the head which causes a vortex volune. Advantageously, the outlet axis
of both sidg orifices 8b, Sc. .are parallel, and sy trical. wth respect to
Che axi's of "ottt i G 611 ¢ REHRED. an (1 | dicech. - itfe 9 GxestBr 30
the orificegeaeeaidy evanplienktaclddiad a3 W ttndeSpEBEl et @hed TaALHAl 0Pl ane
of the head 6. 10 |In one enbodi nent of the invention, the section of the

orificeés 8ase@8bneBE Ps approximtely 5mm The injection orifices 8a, 8b, 8c
of the lances 5 are generally positioned approxi mately 50cm above the

layer of = SpgediiBRt B Aérdc?@%ipnguewgg ahb FUCHIHOR AN 6514y eCt | o8
pipe 11 is connected, at the upstreamend thereof, to the tank 1 and at
t he downst reamended hezeofheouphereampectd ohheéamects B0 abde obenk plnpnd at

provides the circulation of the oil to circulate in. 10 the pipe 11. In one
Brbodi ment | GRS P RVERER ORC ( FESBURD 75 185 o bf BCRLER Ny RaRT Ly PUtp iFLh a
rate of apppengh Mt @rpvi3eRNEHY . cd fcshotd ¢h ber nehed dihatt d hei exprassi on
"suction and re-injection pipe" nmeans all the pipes connecting the
10 the pipe 11. In one embodiment of the invention, the pump 7
is a processing cavity pump with a rate of approximately
360m’/hr. Tt should ke noted that the expression “suction
and re-injection pipe” means all the pipes connecting the

various elements of the system.

15 The filtration device 9 is positioned upstream of the pump 7
and makes it possible to eliminate the inorganic elements

which can be found in the pumped oil.

Lecording to the invention, the filtration device, shown in
greater details in Figure 3, is composed of a first filter
20 l15a and a second filter 15k connected in parallel to the
suction pipe 11. The switching device makes it possible to
direct the flow of 01l selectively to the first 15a or to
the second filter 15b. Thus, when one of the filters 15a
gets clogged, the flow of o0il is oriented tc the other
25 Filter 15h. Advantageously, the filters 15a, 15k are basket
fiiters, the nominal diameter which is 250mm. A basket
filter includes a housing in which a removable rigid basket,
for example a metallic basket, is introduced, provided with
holes through which the purified fluid flows. Accerding to
30 the present invention, the diameter of the holes 1is
approximately 1 or Zmm. The basket enables a c¢leaning of

the fluid by retaining the side particles having dimensions




various elements of the system 15 The filtration device 9 is positioned
upstream of the punp 7 and nakes it possible to elimnate the inorganic

el enents which can be found in the punped oi . According to the invention,
the filtration device, shown in greater aetalls in Figure 3, is conposed
of afirst filter 20 15a and a second filter 15b connected in parallel to

the suction,pjpe %ﬂlos%ths%%gﬂ?ﬂgsdﬁ gﬁenﬁ?gﬁelﬁt p@ﬁ%ébgﬁyéo?erkig’gért he

flow of oil “sel ective y to't irst 15a or the secon
Thus, when maep@ktuhalbkﬁyemﬁaﬁiedgﬁﬂsthéoggedﬁnthaﬂﬂemmumh(Bincs the

orlented tobthﬁ gther 25 flhﬁ 15b. antageously, the fiJters_ 15a, 15b
are basket PPEFEEr&S CRECHGRLAar G =S AN haskLEen+1 Pt er

i ncl udes a BeushAgrinthi ch a renovable rigid basket, for exanple a
metal |l ic basket, is introduced, provided with holes through which the
pur|f|ed fluid floms Accordlng to 30 the present invention, the dianeter
of theShol eshi & REPFOXT AL EMPOFiBEN DAL THee basKentéaabl el b tadas nghof

the f1uid byigetal ol ngnthe. st de: nar bleles bauipg.di ropstons, 1y ., abovey phose

of the holes n the' bas ter Is partic y adapted to
t he presentpoavén@ne@ spﬂteeaMeofbaskefllsraennna@éelaﬂd ehiad| esrae quagk

and easi | ani of the filter. 5 1n a pre red nbodlnent of h
i nventi onylV?ﬁg?rggeas FOCRRGGPE 81 fRE ?\ﬂefmnr?g 4"

three-way veh¥eotferpesid itnedhapshieameaf dhe ﬂkgfakmﬂegew 5G€. an-la"eto
three-way valve 16 is connected on the one hand to the pipe 10 and on the
ot herl@nd t®hehénlgtetcfofthheserene fillter 15 .andThe relviee il @irettshe

second flltgﬁeléPOWTB% g?hvgl%ﬁegl %CE%e inlet of the first filter 15a
or to the inlet of the second filter 15b. The switching

device further comprises a three-way vwvalve 17 positioned

downstream of the filtration device 9.

15 Advantagecusly, the filtration device 9 further includes for
each filter 15a, 15b a pressure gauge 18a, 18b respectively
positicned upstream of the filter 15a, 1bb and downstream of
the filter 15a, 15b. The pressure gauges 18a, 18b make it
possible to measure the pressure drop between the inlet and

20 the outlet of the filter i5a, 15b. In one particular
embodiment, the filtration device 9 can also include a
circuit measuring the pressure drop between the upstream
pressure gauge 1i8a and the downstream pressure gauge 18k and
delivering a warning signal when the pressure drop exceeds a

25 set value.

When the pressure drop in the filter 15a exceeds a set
value, the flow of cil is then switched to the other filter
15b and the previously used filter 15a can then be cleaned.

Then, the installation can be continuousiy cperated.

30 In the embodiment shown, the pipe 10 is connected downstream
of the pump to a first 3-way distribution device 12. Each

of the three ways 1is then connected to a second 12 way




the flow of oil either to the inlet of the first filter 15a or to the
inlet of the second filter 15b. The switching device further conprises a

t hree-way valve 17 positioned downstreamof the filtration device 9. 15
Advant ageously, the filtration device 9 farther includes for each filter
15a, 15b a pressure gauge 18a, 18b respectively positioned upstream of the

filter 15a 413p.and.fownstyeam of oLbe LElter dog. d8b.nThe PLessyye.gguges

18a, 18b nmke 1t possible to nmeasure the pressu drop between t

and 20 the withet wvhltheldi hbheércdbagcisdl. tbnaohenpardi culaen, eabodidieny,
the filtratjion device 9 can also include a_..circuit, nea i the pressure
i op bet weehor Ho \bs CPESHT TR bootie GROGE 1da AP LHES dotins | FRERS pr eslir e
gauge 18b apddedekbvenppdyatwar mnd 5@l whens§despressuer deonp exseeds a
25 set value. Wen the pressure drop in the filter 15a exceeds a set

val ue, >t he ¢l GFcenDbirireg Lherf G tgﬁe@qcéﬂme HherefriniertieBh cdndothe

previ ously Llter, 1 C eane Then he i nst.al i can
be continuogéﬁge%Eééa gdéﬁgoqﬁﬁ&?%%mgﬁﬁgginen % ogﬁ,tP%e%ghgzjldLﬁi 2t
connect ed dommstibeastrobmt kadpunpe e fa fa r she 3indycdishr ilbutizen Sdevi Tiee 12.

Each of the three ways_is.then connected to ,a second 12 wa 2 .
ool but i osenmbd cal By LS bR R RayH e SHEn S Sl ol doh Tok EFA Sl % ve

14 and conngs{edet9 anhance:3stThen.aREGOTShikhd 103 Lhi St £NHOY dBNGevibe
pi pe 11 supplies 36 lances. In order to supply the 72 | ances, the system

furthéf conp®i st acaeeonl Wipel 1o avindellsucti on and re-injection of
oil connected at the upstreamend thereof to the tank 1 and at the

do“mStrean]ﬁﬁgntgﬁéegbﬂbgtgm%&@&eEﬁEO%rh@%C%ﬁlsxnﬁheof the tank 1 and

discharge it in the lances 5, &a turbulent vortex volume

appears around each lance 5.

Sections are chosen for the orifices 8a, 8b, 8c to be small
15 enough so that the jet ejection pressure is sufficient for
the radius of the vortex volume created around the lance 5
allowing the vortex wvolume to cut the vortex volumes caused

by the adjacent lances 5.

The whole liguid crude oil posgsitioned above the sediment is
20 put in motion. The orifices 8a of the lances 5 oriented
downwards hit the upper surface of the sediment which is
then put back in suspensicon in the crude oil. The side
orifices B8b, 8¢ create a vortex volume which kneads the oil
through the wvolume of the tank 1 and thus prevents the

25 sediments to settle down again.

It has been found that after an operation time, the sediment
3 almost disappeared from the whole surface of the bottom 1b
of the tank 1, with only inorganic elements initiaily

contained in the sediment remaining of said bottom 1b.

36 To know the end of the operaticn, the density of the crude

0il is generally measured and the cleaning is stopped when




second pipe 19 is also provided with a punp 7, a filtration device 9 and a
first 12 and a second 13 distribution device 10 as in the case of the
first pipe 11. Wen the punps 8 suck the_crude oil out of the tank 1 and
discharge it in the lances 5, a t ur bul ent3vortex vol ume appears around
each lance 5. Sections are chosen for the orifices 8a, 8b, 8c to be snall
15 enough s hat et ej Lon Ss IS s LGl . t radius
of the vortEQEvofﬁ%gﬁgPéat%%ggﬁ%%ndE%%e ﬁ%ﬁ%%§5 H%FP§3§251§§§ VO texég%lune
to cut the weltteXavbbumessaxatised ohy tine adjeacenftkahcesarplifhe wiiol ehe

liquid crude oil positioned above the sedinept is_ 2Q put in notion. The
orifices 8a°B6fdgnal aﬁ%%%‘éb%w?% %ﬁptdﬁﬂﬂmégﬁsrﬁlﬁtﬁﬁg dpperissurtackh e

the sedi menteMii&ht i Sindt hede PUk-uBaCk i1 sE@PERshon ik {e chHde Qjd . Hbe
side orifices 8b, 8c create a vortex volune which kneads the oil through
t he voPume elcaheng apkedatahelnt hus prevents the 25 sediments to settle down
again. It has been found that after an operation tine, the sedinent 3

almost di sappeahgdihr g Lt ahaka Sut aGe alndde okt o | b | 10belbeohank

1, with only inorganic elenents 1t nitially contai in the sedi nent
remai ni ng o sabdemoﬁsomﬂdyidam'Miﬂhumvshera@d ofnkhé Oopériath omkddheit

density of the crude oil |s generally neasured. and the cleaning is. stopped
when 13t hBOTRFETT y tPeatRba: PREUSAI G Fadet br filed hyPEHa: Ceat RHFAET bns

carried outchyrdbegeinitidd SROPhI BY=Ohikhersakude il ltiRnd tde sedi seadeand
the relative volunes of the sedinent and the crude oil remaining in the
tank $or theil contained in the tank so as to obtain, upon completion

of the operation and when the sediment is put back in
suspension, a c¢rude o©il having set physico-chemical

characteristics.




5 cleaning operation. It should be noted that in one enbodi nent of the
invention, a systemis provided with a storage tank 10 which makes it

possi ble to reintroduce crude oil having_ physico-chem cal characteristics
which are different fromthose of the créidle 10 oil contained in the tank so
as to obtain, upon conpletion of the operation and when the sedinent is
put back in suspension, a crude oil héﬁ%gﬂsset physi co- chem cal
characteristics. 14 CLAIMS 1. A systemfor putting back in suspension a
sedi nent that has, by deposition, fornmed, a layer (3) on the bottom (IDb)
of a tank (1) W tdyscenl oadr ngutonfig (Bckodhaisnispgrneriude i $ediersai dhdevi ce
conprising: - at_ |least one .pipe (11 or sucki ng t and re-injectin t he
oi | cont ai nBASt nPYaitFRAFHIK 1Py éoﬁgﬁﬁnmﬁ(g?y?ﬁr(gwoﬁqﬁﬁﬂfcﬁ?éﬁﬁ%Iﬁgh)of
the oil in said tRhRe ((11);itAOa- rachtbhiatbon deyi eent)ninyendedetoil,
elimnate the inorganic elenents contained in the crude oil; and -

i nj ect Pon | aptesdeBicearpiRBlHinghe fl oating roof (2) and each conprising
at |east one injection orifice (8a, 8b, 8c) sending a jet in the direction
of the layer {ent: 15.said ct} .e- | nj ecti Lpe. ¢ . hei ng
connect ed, at%ktﬁggﬁggtéggn?éﬁg t%%%eo%?yt%U?ﬁ%ﬁ?agﬁﬁtfygyag g?ﬁ%%%lﬁg
downstream thd théreofitatoedhenisjedttank| ahces (5); said system bei ng
characterised in that the filtration device (9) conprises at least a first

(152) and a_sgeond, 20,150} 1l 1en,mounted i parall gl gnd connect gd, o
pipe (11);
10 - a filtration device (9) intended to eliminate the

inorganic elements contained in the crude cil; and

— injection lances (5) carried by the floating roof (2) and
each comprising at least one injection orifice (8a, 8b, 8c)

sending a jet in the direction of the layer of sediment;

15 said suction and re-injection pipe (11) being connected, at
the upstream end thereof, to the tank (1), and at the

downstream end therecf, to the injection lances (5);

said system being characterised in that the filtration
device (9) comprises at least a first {i5a) and a second
20 (15b) filter mounted 1n parallel and connected to the
suction and re-injection pipe (11) by means of a switching
device (16, 17) for directing the flow of oil selectively to

the first (15a) or second filter (15b).

2. A system according to claim 1, characterised in that the

25 filters (l%a, 15b) are removable basket filters.

3. A system according to one of claims 1 or 2, characterised
in that the switching device comprises one three-way (16)
valve positioned upstream of the first .(15a) and second

filter (15b).




suction and re-injection pipe (11) by neans of a switching device (16, 17)
for directing the flow of oil selectively to the first (15a) or second
filter (15b). 2. A systemaccording to claiml1, characterised in that the
25 filters (15a, 15b) are renovable baskéf filters. 3. A system according
to one of claims 1 or 2, characterised in that the swtching device

conpri ses ope threg- val j:t1 oped ] t | st 5a)
and second ﬁfi%téﬁgf%@%f&%%%d#ﬁg ngys%%%4g%bo?%?%%&g%n%fé%ﬁgg,{ﬁéé ché
char act eri sediinhthgt dekecesviutrehiemg cdenirdes efsurd hesc @ohpt h ses-w@agecahds

t hree-way val (17) .positiqned downstreamof the firs 15a) and secqnd
(15b) fil te?ﬁg é?osﬁ%@ﬁ}eéin QEE%?HF%mt c?fgl Bhfs %’iﬁt 4,(£§1gmhr£’d”tderF§‘é8n$n
that the filtegtienideyice (9) conprises, for each filter, (15a, 15b) an
upstream (18a) pressure gauge and a downstream (18b) pressure gauge

posi tioned respectively upstreamand downstreamof the filter (15a, 15b).
10 6. A sysPemface®d?Effgaceoehant 50 chapdBterd sed iin tHBIgAteLigiRst i s8s a

circuit nea i.n he:.pr r . bet n , tr p u ge
(182 and ¢ P Hoahet Fam iy asmur st gt T b ri R gel ol HEoE SEr PhE
signal when(ihe, pbessaneudsopeaxceedls) apsessvatugaudd andAasystreatrean

accordi ng t? gne of clains 1 to 6, characterised in that the filtration
device (9) I5°RonAEFA Y0 FRRIC s BATdn PiFre TN UpSTT chmEF e purd (7) .

8. AfiltragbpRseystemaces ding-d0 o cladwp 1 to 7, characterised in
that the |lances (5) have heads (6) nmounted 20 for rotating freely with

respect to the axis of the | ance.

10 6. A system according to claim 5, characterised in that it
comprises a circult measuring the pressure drop between the
upstream pressure gauge (18a) and the downstream pressure
gauge (18b) and delivering a warning signal when the

pressure drop exceeds a set wvalue.

15 7. A system according to one of claims 1 to 6, characterised
in that the filtration device (2} 1is connected to the

suction pipe (11) upstream of the pump (7).

8. A filtration system according to one claims 1 to 7,
characterised in that the lances (5) have heads (&) mounted
20 for rotating freely with respect to the axis of the lance
{5), said head (6) comprising at least two side injection
crifices (8b, 8c¢), the axis of which does not cross the head

rotation axis (€).

9. A filtration system according to c¢laim 8, characterised
25 in that the head (6) 1s further provided with a third
orifice (8Ba) the outlet axis of which is oriented towards

the bottom (1) of the tank {(1).

10. A system according to one of <c¢laims 1 or 9,
characterised in that it comprises a first n-way
30 distribution device (12) for connecting the o0il suction and

re~injection conduit (11) to the o0il injection lances {5}.




(5), said head (6) conprising at least two side injection orifices (8b,
8c), the axis of which does not cross the head rotation axis (6). 9. A
filtration systemaccording to claim8, characterised 25 in that the head
(6) is further provided with a third oriPice (8a) the outlet axis of which
is oriented tomards the bottom (1) of the tank (1). 10 A system accordi ng

to one of chaing 1 QEeI%(i%?Q?&%‘% 9%58 akfl {1 atch%rgg 5 383 in nfLAgL Devay

30 distribufion dévice onnecting e ol |on and re- |nject|on
conduit (1lfutodhéhe ioidluidejsect i @B cbanices—WDy . (diﬁtriﬁutéoﬁyskﬁﬁkﬁﬁﬁotﬁBhg to
claim 10, characterised in that it further includes n second p-

di stri but i ofCHRGFERS ?@3?nec§ﬁﬁ€cﬁéh‘Qﬂ?(ﬁﬁ?%ﬁcﬁ#???%@ﬂ;¥?45@eﬁﬂ%?rf%%i|on

device (12)anangn0opntherpdhes; i de, 0 cplP'injéHtel(‘éﬂ ondancesy(s). 5 12. A
system according to one of clainms 1 to 11, Tcharacterised in that it

further conprises at |east a second suctlon pi pe (19) connected, at the
upst ream endZt hefeofsysitem t ot ndl) tand @tet hefdowdstiméamlenda het2of to

the M ectinn:Lancess(8),and B ovi ded, WhLD @,asep0d. DyIDy (1) Lor 0ok he

circulation o n said second pip i on device
13. A net hogdufotopupipag bapkcmMnsus@@nsabntmeS@ﬂémﬁ@ém ahd chhéase £ pyto
deposition, fornmed a |layer (3) on the bottom of the tank (1) with a

f1 oati ng roB?e Aardontdi nlﬁ@dcﬁﬁdethfS QPWnsgé?amneﬁmﬁxiﬁﬂqﬁﬁ ng® thee

suction of mj%e@w%‘ Pihcout 5))‘ M@ bAB¥I&dd WSIiNGs 85 PHRR Sildp aRe) ap, i |
suction and re-injection plpe 11); - the filtration of the crude 0|I usi ng
afiltPati obhdgeviigewulation of 0il in said second pipe (1% and a

filtration device (9).

13. A methed for putting back in suspension a sediment
which has, by deposition, formed a layer (3) on the bottom
of the tank (1) with a flecating roof (2) containing crude

15 0il, said method providing:

— the suction of the crude oil out of the tank (1) using a

pump (7) and an oil suction and re-injection pipe (11);

- the filtration of the crude oil using a filtration device
{9) comprising at least a first (15a} and a second (15b)

20 filter mbunted in parallel and connected to the suction and
re-injecticn pipe (11) using a switching device {16, 17) for
directing the flow of o0il selectively to the first (15a) or
the second (15b) filter;

-+ the injection of the crude oil into the tank (1) using
25 lances (b) carried by the floating roof (2}, as they are
' vertically positioned above the sediment (3) and each
comprising at least one orifice (8a, 8b 8¢} sending a jet in

"the direction of the layer of sediment (3),

- said method being characterised in that it provides to

30 switch the oil flow from the firét (15a) to the second (15b}




(9) conprising at least a first (15a) and a second (15b) 20 filter nounted
in parallel and connected to the suction and re-injection pipe (11) using a
switching device (16, 17) for directing the flow of oil selectively to the
first (15a) or the second (15b) filter: 1! the i njection of the crude oi
into the tank (1) using 25 |ances (5) carried by the floating roof (2), as
they are | t d nt . ¢ a si ng
at | east on§5%F§?.8§ ?§§%E§%ﬂ§d) sen |H§§%Ef bﬂ?n&aéﬁéeﬁggggt? erg?gghg
| ayer of sednnmeht £3)tesaitiSapthodcheragethasr acdeflsedof moihat it provides
to 30 smﬁtch the oiI rom1fron1the first (15a) to the second (15b) 17
. filter or re C#o carr out nalnten nce atlons on_the filter
(15a) mhich ec v A5% | SR of %ﬁ?ln%4 A ﬁ@%WS 4%t o a%uttlngsgsgeaﬁﬁgﬁt

back in suspepsi@ingacsortang 19, ChidhfadSerLhad ach erhsedi ¢ ptdwatddd:
provides: 5 - the neasurenent of the pressure drop between the inlet and
the outlet of the filter (15a, 15b) which the flow of oil is directed to,
_ the onpaFi §Bf BEAFHEPPREsOfetAPOBrGFERTE dEPPVRFGHEST Fhe 4RLEENRRY of

the flow of gkl ohp1theotl Lher ciibar 185}, 18ppnifhchs et rusgdokl olhess

neasur ed pressure rop excee va ue.
directed to,

- the comparison of the pressure drop with a set wvalue;

- the switching of the flow of o0il to the filter {15a, 1bb)
10 which is not used if the measured pressure drop exceeds the

set value.




