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1  *150150* METHOD FOR CLEANI NG AN O L STORAGE TANK AND DEVI CE FOR
| MPLEMENTI NG SAME This invention relates to a nmethod for cleaning an oi
storage tank with a floating roof containing crude oil and a device for
i npl ementing said nethod. 5 1t is known,that crude oil storage tanks are
very frequently cylindrical tanks with™a floating roof. Thérefore, the

roof structure is at a variable height above the grou .ng on the
quantity of crude oil I|ocated in the tank. Obviously, ﬂmmﬂammﬂwm?al ing 10
devi ces around the periphery of the floating roof to pr rom
escapi ng around the periphery of the roof. It has been folff¢f™t hat in these
storage tanks, a sedinent conposed |argely of the heaviest fractions of
the stored crude oil, and particularly paraffin conpounds 15 and i norganic
el ements such as water, sand, rust or simlar particles, are gradually
deposited on the bottom of the tank. This sedinment ispycalled sludge and
can form very thick layers one or two neters thick o%&%&”

ﬁ/ he bottom
of the tank, and the tanks have to be cleaned by 20 re Mﬁ/m/ﬁ sedi nent .
I f the sedinent accumulates at the bottom of the tank, aog,}, | oati ng
roof goes down 2 as the tank is enptied, there is a risk of the floating
roof comng into contact with the deposited sedinent at a particular

poi nt, which unbal ances the roof, possibly blocking it in an inclined

posi tion against the shell of 5 the tank; since the floating roof can weigh
several hundred tons, it is easily seen that the cost of

METHOD FOR CLEANING AN OIL STORAGE TANK AND DEVICE FOR
IMPLEMENTING SAME

This invention relates to a method for cleaning an
oil storage tank with a floating roof containing crude
0il and a device for implementing said method.

5 It is known that crude oill storage tanks are very
frequently cylindrical tanks with a floating roof.
Therefore, the roof structure is at a variable height
above the ground, depending on the quantity of crude oil
located in the tank. Obviously, there are sealing

10 devices around the periphery of the floating roof to
prevent oil from escaping around the periphery of the
roof. It has been found that in these storage tanks, a
sediment composed largely of the heaviest fractions of
the stored crude oil, and particularly paraffin compounds

15 and inorganic elements such as water, sand, rust or
similar particles, are gradually deposited on the bottom
of the tank. This sediment is called sludge and can form
very thick layers one or two meters thick or more on the
bottom of the tank, and the tanks have to be cleaned by

20 removing this sediment. If the sediment accumulates at

the bottom of the tank, and the floating roof goes down



repairing this type of incident can be very high. In order to enable the
tank to be conpletely enptied wthout the floating roof comng into
contact with the 10 bottom of the tank, sleeves are provided in the
floating roof, and support props are ingerted in the sleeves. Wen the
roof noves downwards towards the botto all support props are

si mul t aneousl y supported on the bottom which keeps the roof at a distance
above the bottomso 15 that the crude oil contained in the tank can be
conpl et el y @8pthed tlamdmiig . er@pieieadt hoberdat shas wiskeady theefilprbpoged to

extract the i ft a Lqui d. . Qi a ‘ m.t he tank
is for a pe?é%ﬁ ?gﬂigﬁt%SEPn%én%%ggtgﬁERtFpguéﬁggggtﬁgggéﬁgggég F%egbotton1
of 20 its shettiantaremovintit mdnicdl | ynbdhasceperdie oradcst, | pngsibapl easant

and expensivE agdnthgtse%inent Q}usex{ennvqf.fron1the tag% nugt ge aken
anay wit hout- a5 Ao tady 5O1 IS 'oRed P tifgh Ty West Phye 8%
i nci ner &t i othe Theardd;obalsosd ahet hf So&t Badi ngodpecahi aveiRb bsdveral

hi bitive. Anoth met hod is.to insert entral stirrer
P ough & HaROr e Ehe Tk TPa BBt )Y ahBto tARECOtPE cFBEE 1 85t he

sedi ment | ayepadndngotai e typaredndncad¥ett tgal baxveryt hightype of stirrer
uses the 30 thixotroFic nat ur e og t he sedigent fo atteTEt Ro put it in
suspensi on when T} qAfdebi FOi §"aR48d PRt baRRetPaRR, CBUPLSFEL¥nPPPEAEda | ocal
i nfluence wiithoutheneentT@dt Pagt roBgarcditidol 1o eontchett anksh afde
furthernore the power necessary to rotate it at, an efficjient_speed creates

an k 318muIRPBROBORPOSEE SRNKat eFl GGV A hA et TR Aethd  ® heher fideatérs, and
this enmul sigdofs highl )éu%p@%%! rgbbgsf airdisengbribhe siored crudavakl..
Therefore, this type of cleaning
When the roof moves downwards towards the bottom, all
support props are simultaneously supported on the bottom,
which keeps the roof at a distance above the bottom so
15 that the crude o0il contained in the tank <can be
completely emptied from it. One method that has already
been proposed to extract the sediment after all liquid
0il has been removed from the tank, is for a person to
enter into the tank through the manholes at the bottom of
20 its shell and remove it manually. This operation 1is
long, unpleasant and expensive and the sediment thus
removed from the tank must be taken away without causing
any pollution; it is then wusually destroyed by
incineration. The global cost of this cleaning operation
25 1s prohibitive.

Another proposed method is to insert a central
stirrer through a manhole when the tank is empty, and to
place it close to the sediment layer and rotate it around
a vertical axis; this type of stirrer wuses the

30 thixotropic nature of the sediment to attempt to put it
in suspension when liquid oil is added into the tank, but
it only has a local influence within the central part
near the bottom of the tank, and furthermore the power

necessary to rotate it at an efficient speed creates an



device is not satisfactory. 5 Another proposed nethod is to place helical
Stirrers wuniformy distributed around the periphery of the tank, near the
bottom of the shells; these helical stirrers effectively create a novenent
of the sedinment fromthe tank peripher¥ towards the central area of the
said tank, 10 but the gl obal volune of the sedinent |ayer is not
significantly reduced; on the other hand, the thickness of the sedi nent

| ayer becomes nmuch nore irregular such that the risk of an incident
occurring waenlshenr sefpesedpeifngydteweried the veegiment . afinahky criukle use of

this 15 typ f |4 t t I 1RV C [ [ t he
necessary eﬁé?gyEﬁgcggtﬁfyé%%féﬁ+€egéhéﬁgﬁl¥here§oréxgﬁf§ €%e9§% %%ocess
i's not satishacstoyedTrudivenil on Thepasedeen thies ftagpe t bat cllkensedi nent

can be put nt p I e overlying crude 20 oil, provided
that swrl gﬁg;%& %gr ?geggggg@ 898%2erated t hroughout the entire vol une of

crude oid above Ahethsedpnepb$eane5hbﬂi¢Benblplpoaehémﬁcaﬂlsﬁ&t&eaan be

di d d d | | t .bac d
then keep | TUHROERES. Soate iy BhE S8 i ohA Bhl PRk, i | Rt RobRade o |

In this maymeahethsedMMERMH|afeﬁhy%mhﬁﬂly,dlSﬁﬂﬂﬁﬁrﬁelﬂé@ltbtlkkéwbd crude
oil, such th dlnent can_be used |nc ere Is no ny
ced mont ar Yo REEEFFAF Vo e AR BAVSBFTERG L « BHR RO dEst FoyBAtie
Theref or e, aamarﬁeagpherpheoaarusvenél @Qnttrhe sedhnmedt tha thedt @ahki S
parti al (y drakne so 1 ar strlc&gd quantléé&of crude oil is left above

the sedi’men Swid° -l vorHiv&Es BT n LA¥RE edtSi r 8%%ol une
of this resgigﬁiﬁﬂcaﬁampl tredlicest| Y By trsdickimgr i Rahd AutBeathackaeels | over

than the level of the 4 liquid crude oil, and secondly by reinjection of

t he of the sediment layer becomes much more “irfegular such

that the risk of an incident occurring when the roof is

being lowered is very real. Finally, the use of this

15 type of helical stirrer is extremely expensive,

considering the necessary energy necessary to drive them.
Therefore this type of process is not satisfactory.

The invention is based on the fact that the sediment

can be put back into suspension in the overlying crude

20 oil, provided that swirl and/or vortices can be generated

throughout the entire volume of crude oil above the

sediment, and sufficiently powerful o0il jets can be

directed onto the sediment to gradually bring it back

into suspension and then keep it in this state by the

25 imposed swirl in the liquid crude oil. In this way, the

sediment layer gradually disappears into the liquid crude

0il, such that the sediment can be used since there is no

longer any sedimentary material to be taken out of the

tank to be destroyed. Therefore, according to the

30 invention, the sediment in the tank is partially drained

so that a restricted quantity of crude oil is left above

the sediment, and swirl or vortices will be created in

the entire volume of this restricted quantity firstly by

sucking in liquid at a level lower than the level of the



punped liquid crude oil into the tank, the drawn out and reinjected flow
bei ng sufficiently high conpared with the total remining volunme under the
floating roof at the 5 time of the cleaning operation. Reinjection into the
tank takes place through rotating | ances |ocated vertically under the
floating roof, these |ances being equi gped W th nozzles that direct oil
jets towards the sedinent |ayer; rotation of the | ances creates vortices
10 along the center line of the |lances, such that these vortices affect
the entire tagkidThimndes ddAde byndr epcmidiy t by preps]jeadeent ke f kbat i ng

roof by la hat _reinj crude .oil e 0 ances rriving
close to tﬁggﬁ%%éa%agpgﬁekoﬁhfhéHﬁbﬁggfﬁféﬁh&%#Hﬁﬂgaﬁéeéggﬁ%ngﬁﬁ Pgéer. One
consequencerefnjhcsednfénwi baing aupfocesstiprhige- sumpensdonith ahsedi nent

whi ch was d ited ta f.orma .layer_opn the bottom.of a tank with _{loating
roof cont a?%?%% St e o119 Yﬁéulgéi dlrﬁ]eorat ?98 réolo?atcjtﬂ*gpr?fglo%g e 26Le
plurality otihel ef foheprdpsaninid oopkyadishti buRedngeouhdn ifrsccsuchace, the

said holes pbeing uysed to fix the roof  support, props .to the roof, these

pr ops trans?%? ing"atq‘f?eS V\B;L@ﬁ? of R Hhof EPgaFEngotJtad}ﬁeo? tE8C?5ﬁE when
the depth eéretudel 9 lunided hehéak daginessréd®n theskengidced b23nyhe
props, characterized hy.the fact that; - the crude il level in the tank is
adj ust ed un‘?g‘illp??gi gt hdi%?%r%'g S Ltg%véjjtrl?é:thi ‘@fhﬁstj eltévet'ro"b?r%]%etg%di ment
on the botteomidhehbelbgrk, wWienetlidns ohetveens@abosit c2eandsSvarterss 30 -

t he crti%e oi| is suycked out of the tank b%/ at |east one punp wth a gl obal
hour | y H ovPeedl %6 VPRECHher S RS tHe® varRESrendRf Al nd- Rt t RBSESNk

bel ow the T{optipgsropfrasd nché aduimher tgiween m@heut 1§ agdnds, by
replacing the props under the floating roof by lances
that reinject crude o0il, the Dbottom of the lances
arriving close to the median plane of the top surface of
15 the sediment layer.

One consequence of this invention is a process for
re-suspension of a sediment which was deposited to form a
layer on the bottom of a tank with floating roof
containing crude oil, the said floating roof comprising a

20 plurality of holes for props uniformly distributed around
its surface, the said holes being used to fix the roof
support props to the roof, these props transferring the
weight of the roof to the bottom of the tank when the
depth of crude o0il in the tank is less than the length of

25 the props, characterized by the fact that:

- the crude o0il level in the tank is adjusted until
it is a distance L above the highest level of the
sediment on the bottom of the tank, where L 1is
between about 2 and 5 meters,

30 - the crude o0il is sucked out of the tank by at

least one pump with a global hourly flow equal to
V/n, where V is the volume remaining in the tank
below the floating roof and n is a number between
about 8 and 15,



5 - the punped crude oil is reinjected into the tank wusing lances fixed to
the fioating roof and placed vertically in the tank above the sedi nent,
the length of each of the said | ances below the 5 floating roof being |ess
than L, each of the |ances being drives inrotation around its center

line, closed off at its lower end and fitted with at |east one nozzle

| ocated above the sedinent, the jet of the nozzle being directed towards
the 10 bottom of the tank, the output cross-section of the nozzle (s) on
any one | ance betnghgnmeumpedougindescothat st reiogeptedpriessurehér bankhe

crude oil jet, at di ge.flow fr t (s IS i enqugh for
the swirling volun%égg e%%§£§£b§l§e§5t aﬁg% Egogﬁgggség?ftﬁggsgﬁﬁFsﬁg
vol unes created byvethecatjncent khacesank tbever otkss sesligwrtt nuedeunti |

the density of the ed gcrude oil_is ual_ _t.o, a,predet erni.ned | ue
corresponding to t%%gggﬁiﬁ%ﬁt %%ﬁ%g‘% nﬁ%&a f@léhtﬁggffspu%eéggk ¥ﬁ?o
suspensison. The chbicetbhgt heoafinteriny t hatssdethaes 1 he egdadbalof draen in

hour |y flow1reinjefted in%o.the t ank dependgﬁgp. t he charac%eristkcs of the
tank to be cleaned By Pt PFAGY £fid VELditMe it BHACT it tP Wi pehii A tFRe

physi cochem cal 251chay aclesedat b€s eft tihe Sedidrendnd tsedf fandetih@ith
acceptable tine durig% whi ch the taqk can bgﬂ%aken out of service for

cl eani ng. Accordi ngtt 0GRS pPRF ePPEEF 1ENbbTHEI BPVRe ProcEEEiMEREwr di ng

to the invention, thergedresseves ahongzél 881n30 diddtdt eswat@agthbe
| engt h_of each lance, such that the swirling volunme generated by the |ance

affectd%he full WMeigAR &F thee| &p8K% ofthe qGPEPEFUdEF BTT - FeME M n§Tin t he

the nozzle(s) on any one lance being small enough
so that the output pressure from the crude o0il
jet, at the discharge flow from the pump(s), 1is
high enough for the swirling volume generated by a

15 lance to intersect the swirling volumes created by
the adjacent lances,

- the process is continued until the density of the
pumped crude oil is equal to a predetermined value
corresponding to the sediment being almost

20 entirely put back into suspension.

The choice of the number n that defines the global
drawn in hourly flow reinjected into the tank depends on
the characteristics of the tank to be cleaned by putting
the sediment back into suspension, the physicochemical

25 characteristics of the sediment itself and the acceptable
time during which the tank can be taken out of service
for cleaning.

According to one preferred embodiment of the process
according to the invention, there are several nozzles

30 distributed along the length of each lance, such that the
swirling volume generated by the lance affects the full
height of the layer of liquid crude o0il remaining in the
tank. Preferably, the lances are rotated at a speed of

between 0.25 and 4 revolutions per minute. The lances



tank. Preferably, the lances are rotated at a speed of between 0.25 and 4
revolutions per mnute. The lances 6 nmay be rotated around their center

| i nes by explosion proof electric notors, with one notor being assigned to
each [ ance. Another purpose of the inveption is a device for use 5 of the
process as defined above, this device being characterized by the fact that
the |l ances are placed in sleeves through prop holes in the tank floating
roof. The installation of rotary lances in the prop holes, in other words
in the sleevay tOeat rabahadl piwingl t hbepropenter i §idey &t achedosdonhe

floating r a [ nt t | gani ' ccardi ng
to the i n%%??gngétggﬁgg%pu Ot|aon % pvg%:&%i gﬁgwﬁ‘r&%ﬁg&t na rl[%ggg%%/&?e& 2
nodi ficati odascholéheef| oati ng roof of the tank to be cleaned; all that is

necessary IS to LeIDXE, 116 PEORS 15 pne: By ope and.to gradual Ly, splace
them by rotary Tances. KRBT hé prop fiol 8s-are suf?i0|enFFy clrosée
toget hes, tde rohar ypietssoutgut defimddiesddvanceshdtsi r devvieeenbedegvol une

of crude oil, remajining i,n. the.tan t hus, causi er osi on of. sedi. ment
Pt aomonts bR PEDEEA Mp i o t BB PRHE) DAL O 288 T s on.
Accordi ng teleseecpr efraraeth epbodi nevite0f ihhecleviaak aticortdinty toofhe

[ tion, h.l is.fitt ith I I, t f I ted at
i1 1orent 1 EG6I 4P BHBTE-EERE (i UM OFY { BERCRRK ™) 89 BT { B Ronzr s at

the 25 | onesthevelokdsng rditiest etebopar daathedigiatlay afoldethé apkopwher eas
t owar ds the

e ) eup rompgeel oo ol the Waher logel oo s, diocel od Lovards Lhe,
level s, a ngazhgtagé thigaredims I@/es%lnjgﬁer@tdir@ aR cRPRHAAXgMEEel Y88
horizontal jet, whereas the nozzles at the two other ,
invention can be put into position without making any
modifications to the floating roof of the tank to be
cleaned; all that is necessary 1is to remove the props
15 one by one and to gradually replace them by rotary
lances. Since the prop holes are sufficiently close
together, the rotary jets output from these lances stir
the entire volume of crude o0il remaining in the tank,
thus causing erosion of sediment fragments until all
20 fragments are completely put back into suspension.
According to one preferred embodiment of the device
according to the invention, each lance is fitted with a
plurality of nozzles located at different levels above
the bottom of the tank, the jets from nozzles at the
25 lower level being directed towards the bottom of the
tank, whereas the jets from nozzles at the higher level
are directed towards the floating roof; advantageously,
each lance is fitted with three nozzle levels, a nozzle
at the median level generating an approximately
30 horizontal jet, whereas the nozzles at the two other
levels generate jets at an axis inclined by 50 to 70°
from the center line of the lance on which the nozzle is

supported. It would be possible for each nozzle level to

be fitted with two diametrically opposite nozzles.



| evel s generate jets at an axis inclined by 50 to 70 fromthe center |ine
of the |lance on which the nozzle is supported. It would be possible for
each nozzle level to be fitted with two dianetrically opposite nozzles. 7
Preferably the | evel of the | owest nozzbe(s) is between 20 and 50 cm above
the average |l evel of the sedinent |ayer. Advantageously, one or nore

vol unetric punps nay be 5 used to draw crude oil fromthe tank; for
exanpl e, screw punps could be used. This type of punp produces a given

out put and preSsuaklpbtaienddwl the hbezllewesttputqz zlel(s)cohsehaentken

depends on e _crossxsecti n I uppli ed-by_ .t he m.  The
vol une affe%@e 9%@ ?ﬂecgtﬁgﬁog% g#%%tgéégggﬁnéjggﬁbzgfet%H%iSgéggepgcreases
with increbsyeg.jet output pressure. Steps are taken to ensure that these

vol unes, that argdggg{gxinatgly Oc§lindrical centered around the cgnter
line of the |arcRLo"TATRPEReY” wPbR Ohe "6 5oty Vot ied BF¥aP&d 15 by
adj acent> | anses so tihat nendeobilhéremudieothnkeontairnedamplthestask is
unaf f ect ed $¥ t he gegsrgl t urbul epce created according.to the invention.
Cbvi ously, PiRPRgCBR Eh&Ssddithent %ﬁ)Q%ﬁ?eﬁ%spum%sﬂgggﬂg?ﬁnaoglVﬁBrganic
el ements costepuedand thees20rsedbranhedTher et BE e nox zpenobtihake Ghlkter is
provided to elimnate_ these inorganic el enents, and in any_case all arts

p
that pass tFPOSGAUERELYi PERPNRAFI Phhd Ry SUMRP B S He Obuitp StFeR€Z2WMREN t he

cl eani ng opelghi 08d asgorthen i . t hehkenventimen dffdidd &y edhet BRAR1I S a
filter % 25 honnggneous liguid in the tank consisting of crude oil
avai | abl%e torBREEF ansFEIEH dfredtd37 4% t ABVEQHREY, aMfreas®hdl Yikhvery

thin layer pRctbgsbayt opeof dgdrankreaanpased oftihe hgavi eslkesol id
' norgani ¢ pgéébgéesthat these volumes, that are approximately
cylindrical centered around the center line of the
lances, intersect with the corresponding volumes created
15 by adjacent lances so that none of the crude oil
contained in the tank is unaffected by the general
turbulence created according to the invention.
Obviously, mixing of the sediment also entrains
resuspension of inorganic elements contained in the
20 sediment. Therefore, a pump intake filter is provided to
eliminate these inorganic elements, and in any case all
parts that pass through the filter will be ground by the
pump screws. When the cleaning operation according to
the invention 1is terminated, there 1s a filtered
25 homogeneous liquid in the tank consisting of crude oil
available to be transferred directly to the tanker, and
secondly a very thin layer on the bottom of the tank
composed of the heaviest solid inorganic particles
initially contained in the sediment. Usually, the tank
30 operator empties the 1liquid contained in the tank by
transferring it to another tank containing a similar
crude o0i1l, obviously after having put the floating roof
props into position instead of the lances used for

implementation of the process according to the invention.



initially contained in the sedinent. Usually, the tank 30 operator enpties
the liquid contained in the tank by transferring it to another tank
containing a simlar crude oil, obviously after having put the floating
roof props into position instead of theg |lances used for inplenentation of
the process according to the invention. "8 After the crude oil has been

m xed wth the contents of another tank, the crude oil used for cleaning
according to the invention can be refined. According to a preferred

enmbodi ment , AfRerdéficcecrBlecebt dhpg beenhaiiipdertion Eoapepsesnas lodast two

punps each pLeqede at a e il a - :
distributor?ﬂeach ogf%%? SH%%ngkuggoﬁ&%hgﬁﬁ¥§?g?€u§g?ggkéggﬁgﬁgﬁgﬁgg
cont ai nnent tehahesappengsop kances, refienedp is the sanme integer nunber for

all containnents I 10 th jce i1 escrihe urely
illustrative exaﬁgﬁggd%ﬁga g%n-%e ﬁrli%fc?lfrve\gegodgﬁ%%nd%hm}ﬁel n%teﬁ'écgt t ached
drawi ng & o facpkdtiage tunderst andengioh theppispesetoflédet trnveptinps 15 On

this drawi ng; ; figur i.agranmatical |y ws a_device far .use f the
process accg?apnékgge?ﬁé gkvg%t?g%FE-%%FggﬁggﬁrdﬁggrgﬁﬁgtF@%ﬁpyeghgﬁ% a
sectional veewisthridugtera ceacke oukptiankchainnlelf | adm nghe oofi sitwrib2@owhi ch a

| ance has been_inserted for .reinjectign of punped crude oil as,shown in

figure 1, t gagkﬁ§rtolghé§§“ﬁ%llG%ﬁhdﬂgﬂbw%ﬁbﬁqﬁ?%u?e §n§ﬁ8mswgeﬁﬁaﬁb Vi ew

of the tankikl aakl ame odfit @geor dumgeko foirgwle Zconta snivéews shesdndnt he 25

prop sI%FveF grgvided on the said floating roof, and the circles delimting
E | device.

t he cyﬂindr
We will now describe a purely illustrative example

of a non-restrictive embodiment shown in the attached
drawing to facilitate understanding of the purpose of the
invention.

15 On this drawing:

- figure 1 diagrammatically shows a device for use
of the process according to the invention,

- figure 2 diagrammatically shows a sectional view
through a crude o0il tank with floating roof in

20 which a lance has been inserted for reinjection of

pumped crude o0il as shown in figure 1, the other
lances not being shown,

- figure 3 shows a plane view of the tank floating
roof according to figure 2, this view showing the

25 prop sleeves provided on the said floating roof,

and the <circles delimiting the cylindrical
swirling volumes generated by each of the lances
inserted in the said prop sleeves being shown as
dotted lines.

30 With reference to the drawing, it can be seen that
the complete crude oil storage tank is denoted as 1; the
tank 1 is composed of a cylindrical shell la, the base 1lb
of which forms the bottom of the tank. The tank 1is
equipped with a floating roof 2, the periphery of which



swirling volunmes generated by each of the lances inserted in the said prop
5| eeves being shown as dotted lines. 30 Wth reference to the draw ng, it
can be seen that the conplete crude oil storage tank is denoted as 1; the
tank 1 is conposed of a cylindrical shell la, the base Ib of which forns
the bottomof the tank. The tank is quipped with a floating roof 2, the
peri phery of which 9 conprises sealing devices not showmn. The tank 1 is
designed for the storage of crude oil, while the roof 2 floats on the
crude oil. cCompehtesnat¢ylinte Mivimmser not shownt ypeTbe taakknmaly Be about

50 m and itéeggbﬂgﬁ Y Wﬁ§5§€5%é é?ﬁ%hk§u %p%fy tﬁH%&etEﬁ%CEBQ? %ilthat

gradually settfFes to the bottomo e tank 1btd forma sedinén
can be sevefabanset ensthhi ckudeheidur f foevehttibealllyyerthies dielmattievelof

[ | ar . . ' ' I i xQt ic... 10. t I
tanic of -t hi S ESpe A Eo PRolEY Fre Beltman m Ayl 152 fReShifefc B °
partial |5 ebptired; iIm thibs tagsunefl tthatk,t hehaverage tditkgessuafl ityhe

sedinment Ila S about .3 mof crude oil,is allowed to remain_ in the
tank above T gE%gai%8g%yei§°%Fﬁ@ro%oF§§ tﬁ@ﬁrégf%ﬁ 18T A1 S681E68Gt 24 m
above t he bohtomaan the tsaveradln mdieer exahplé;deschebed,r fide fdpattihreg r oof
2 is fitted,with 72 rops. that pass through the roof through prop.sleeves
shown as re%%ygﬁcé%4$%% ﬁkﬂéﬁ&SEr%ﬁ%ur%ﬁgthﬁﬂet?ﬁé&@eﬁﬁobg %S YUF, en 1.8
and 2.2 m anhdxbheypace supported on 20 the bottom of the tank when the
floatigg}roof beconmes | sufficiently I ow. Wen the floating roof 2 is

|l overedt o 4 m abBvBTERE TRotTEA™ o thfdk aik, thhe bYBPsearetPeksPed Sone by
one and areheepkacednby lla3Reess,5;ceactadiante Satsiallybempbakdis if

it is assumed that the average thickness of the sediment
layer is 1 m, about 3 m of crude oil is allowed to remain
in the tank above the sediment, in other words the roof 2

15 will be about 4 m above the bottom of the tank. In the
example described, the floating roof 2 is fitted with 72
props that pass through the roof through prop sleeves
shown as reference 4 in figure 3. The length of these
props is between 1.8 and 2.2 m, and they are supported on

20 the bottom of the tank when the floating roof becomes
sufficiently low.

When the floating roof 2 is lowered to 4 m above the
bottom of the tank, the props are removed one by one and
are replaced by lances 5; each lance 5 is a tube that is

25 put into place free to pivot in a prop sleeve. The lance
5 1is driven in rotation about its center 1line by an
explosion proof electric motor 6 fitted at the top of the
lance above the floating roof 2. The crude oil supply to
lance 5 passes through a pipe 7. The lance 5 is fitted

30 with three levels of nozzles that discharge the crude oil
transported through pipe 7 into the tube from which the
lance is made. These nozzles control the direction of
the discharge Jets. FEach 1level 1is fitted with two

diametrically opposite nozzles on the lance. The two



25 put into place free to pivot in a prop sleeve. The lance 5 is driven in
Fotation about its center line by an explosion proof electric notor 6
fitted at the top of the |ance above the floating roof 2. The crude oi
supply to lance 5 passes through a pipf 7. The lance 5 is fitted 30 with
three | evel s of nozzles that discharge %e crude oil transported through
pipe 7 into the tube fromwhich the |ance is nade. These nozzl es control
the direction of the discharge jets. Each level is fitted with two

di anetri cal Llgweppdsiviesl nogzkéssorsutie y anees Pae fow whilcbweth¢ evelesnozzl es
supply jets f I € ~A%EeS . a e 6 i.th cent er
line of the" gﬁc§55ggbgge§2 fgts%ﬁggﬁgﬁgi?gg?gg %g&grgg ?h% %% ?gnﬁdf t he
tank; the theseopehezbkeéesgpdiviedeedetswdcdborthehbolitbhe odxéheb tamke an
angl e of ab Wi t i f | e 5, _.these jets being directed

t owar ds theeﬁ%ogthgﬁg%oﬁgﬁ?iegh ﬁﬂﬁ?&% %Pnggz%ggfihﬁﬁ}e %eBQXFPom

whi ch tHe ameke are appiexiafat ebyuhordZonvath The |axes off t hentowsr,

les i £ 30 bove the |evel of th 10 .| evel he |
of “the sedi FORPCs J4(0 FBULY Gf LPRE S TR Mo bl Be TS 000 B0 EmPdbove.

t he bottom nbzzites maintlidendeyvrds ofothe jbap Bazziwsn i hablouth60 ag@sabove

the mddle nozzles. The bottomof lances 5 is closed off. . The_notors 6
drive the | 3ﬁ8esa@%?xjt%teojl% E]856I28Pit8‘r?ls/ i hﬁ?e.lﬁﬁ%bi R4 iHt atk"E5i s done
by two punpsoBzléehe ipunpisouB a@me mmlume&eiaﬂsf[e$memnpﬁfth@ avéaa@@ity ofd
400 n8/ each. . Punps .8 are installed in para and a filter S ace
on thejﬂhle egﬁﬁeogPtﬁﬁbﬁiﬁﬁﬁb.OghEthﬁeggmﬁth Fs o ?eI%Bﬁﬁeege& opthe
out put fromnadd080rdAAres t askabButt D | BRULbek W bhst eomnaekzed elshr ough
a pipe 11 to . the Igmer part of the shell la of tank 1. Filters

and the level of the top nozzles is about 60 cm above the
middle nozzles. The bottom of lances 5 is closed off.
The motors o drive the lances 5 at two

15 revolutions/minute.

Pumping in tank 1 is done by two pumps 8; the pumps
8 are volumetric screw pumps with a capacity of 400 m3/h
each. Pumps 8 are installed in parallel and a filter 9
is placed on the inlet side of each pump. The two

20 filters 9 are connected to the output from a 2000-liter
tank 10, the input of which is connected through a pipe
11 to the lower part of the shell la of tank 1. Filters
9 are provided to eliminate inorganic elements in the
pumped oil. Each of the two pumps 8 outputs to a

25 distributor 12. Each distributor 12 1is provided with
three outputs, and each output discharges into a 200-
liter containment 13; each containment 13 is fitted with
six outputs fitted with a valve 14, and each connected to
a pipe 7 to supply two lances 5.

30 When the pumps 8 draw in crude oil in tank 1 and
discharge it 1into lances 5, a turbulent and swirling
volume is created around each lance delimited
approximately by the circles shown 1in dashed lines in

figure 3. The output cross sections of the nozzles are



9 are provided to elimnate inorganic elenents in the punped oil. Each of
the two punps 8 outputs to a 25 distributor 12. Each distributor 12 is

provided with three outputs, and each output discharges into a 200- liter
contai nment 13; each containment 13 is fjtted with six outputs fitted with
a valve 14, and each connected to a pi 7 to supply two | ances 5. 30 Wen
the punps 8 draw in crude oil in tank 1 and discharge it into |lances 5, a

turbulent and swirling volune is created around each | ance delimted
appr oxi mat ecjobgnt he ber dbws esbowh s dasliedhei fes ejectigur @r@ssTire out put

Cross sectiops of .th |l e r 1 ta- be, Lo ﬂ?ﬁgb so that the
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creat ed aroandathd | amcentlo itheer eotet héoswiinitiemgecyol times ceriréipgndi ng

to adj acent_J an . 1n . this .5 all ;the liquid crude oil_above the

sedi nent isVBgFﬁ§§t§oﬁ%ﬁf.%gﬁ?%grﬂéjb%?%%ﬁ?H%Z;FQEeSr Idﬁ%eggéscwgg?e
rotatingd jeld thet laitdwick thedeppel sboiacehef ddwkinsadi nest pdt iwhicch i s
t hi xotropi c_and_conseqgpent oes back int suspensi on in the cryde oi
above it. SFHX%mFHES cﬁﬁﬁe£§ég8plnpézﬁﬁfeH%tﬁFBG ﬁogthF§t§oFﬁﬁ€Flpﬁé

sedi nent caneet theatr edepaskt etheandppeeonks ficy robutced tdsQugdout 3t he
entire vqunE,OL crude .0i| above the sedi ment Iaﬁgr 3. Aftg%g? eration for

17 Ye

bet ween 5 aff ays, FHALrIRhd Akt CaPABSEeR nfe¢? At tRas
di sappear edsEéﬁeﬁBgmﬁt Hey hoid osrsdaks f age albotvbe ittank $ﬁnc??dh@b| ctrima{bd
remai ns on the said bottomis ihorganic elenents initia contained in
t he segﬁhen??fTﬁé dndist thecughepht 68 F’%ﬁgﬁhlI@h%eﬁ?ﬁéﬂgﬂﬁoﬁaHQOt
neasuring the genspdyieddt rdLrvdeopkek, anst£lBareag drrsiqRrnad when 20

the density reaches a value determ ned in advance hy

entire volume of crude oil above the sediment layer 3.
After operation for between 5 and 7 days, it is
found that almost the entire sediment has disappeared
15 from the bottom surface of the tank 1lb, and all that
remains on the said Dbottom is inorganic elements
initially contained in the sediment. The end of the
operation 1is usually decided upon by measuring the
density of the crude oil, and cleaning is stopped when
20 the density reaches a value determined in advance by
calculations wusing initial crude o0il samples and the

relative volumes of the sediment and the crude oil kept

in the tank for the cleaning operation.



calculations using initial crude oil sanples and the relative volunes of
the sedinent and the crude oil kept 1in the tank for the cleaning
operation. 12 CLAIMS 1. Process for re-suspension of a sedinment (3) which
was deposited to forma layer on the baotfomof a tank (1) with floating
roof (2) containing crude oil, the said floating roof (2) conprising a
plurality of holes 5 for props (4) uniformy distributed around its
surface, the said holes (4) being used to fix the props to the roof (2)
to support the roof (2), these props ChAIM&ferring the weight of the roof
(2) to the bottomof the tank (Ib) when the depth of crude oil in the tank
(1) 10 is less than the Iength (D) of the props, characterized by the fact
that: - the crude. oi bréewset ifotherd-aksde)sicn adjfustaed seditiehti t (33 a

di stance (L) above t he, hi ghest | evel_ of sedi nent  (3), on the bottom of
the tank 1%'t¢B) Vagh&eP ?fsdoeweéﬁrab@uﬁazyeamdog erPtton Ll cfyde o |
(1) is suckeglnnuupfwnhn faaktbugatooteazt) @aﬁtauﬁmn@%rwéhoalgl ebal
hourly fl ow egua Vis the vqurrergéltr\%gr |nthe tank (1)

t
bel ow t he fFdati F%&r“g( ﬁo%ﬁde(ﬁ )i SWPLIE Ihbar P Valoht N8 18 15, -

t he punped ﬁd%bldpr@lpb i &) reum@@mﬂyi aietirAButadk arcndisivg kap€ase(>S)
fixed to the float,i ngﬁroof and pl aced vertical IH in the tank gl) above
the sedi mentN3521he Lot H é)f REAAOT ofSehe taild ®5thanP&PEs) tBelbf t he

floating rosfof2) (38i ngrbesssugdbyt L, taach wfot he (bances.halag griyen in

rotation around its center |ine, closed off at its ower end and Titted
wWith at | eak¥appEehpsbpethe weight of the roof (2) to the bottom of

the tank (1lb) when the depth of crude oil in the tank (1)
10 is less than the length (D) of the props, characterized
by the fact that:

- the crude o0il level in the tank (1) 1is adjusted
until it is a distance (L) above the highest level
of the sediment (3) on the bottom of the tank

15 (1b), where L is between about 2 and 5 meters,

- the crude o0il (1) is sucked out of the tank by at
least one pump (8) with a global hourly flow equal
to V/n, where V is the volume remaining in the
tank (1) below the floating roof (2) and n is a

20 number between about 8 and 15,

- the pumped crude oil is reinjected into the tank
(1) using lances (5) fixed to the floating roof
(2) and placed vertically in the tank (1) above
the sediment (3), the length of each of the said

25 lances (5) below the floating roof (2) being less
than L, each of the lances being driven in
rotation around its center line, closed off at its
lower end and fitted with at least one nozzle
located above the sediment (3), the jet (8a) of

30 the nozzle being directed towards the bottom of
the tank (la), the output cross-section of the

nozzle(s) on any one lance (5) being small enough



| ocat ed above the sedinent (3), the jet (8a) of 30 the nozzle being
directed towards the bottomof the tank (la), the output cross-section of
the nozzle(s) on any one | ance (5) being snmall enough 13 so that the

out put pressure fromthe crude oil jet $t t he discharge flow fromthe
punmp(s) (8) is high enough for the switling volune generated by a |ance
(5) to intersect the swirling volunes 5 created by the adjacent |ances
(5), - the process is continued until the density of the punped crude oi
is equal to a predepefhihetiheabusprutoprespondi Agonothrecsudeneatl (8 bei ng

T "Characteri sell by Che PAEPRERAr S alurErT ) St CRAZrds (el e ) Seerbuted |

1, characterized by act t ap ural Ity of
al ong the | ength o¢neagh |&ece B, sydechingat vohemesviene rpted| e a

generated by one |ange. (5)5§Tf%%he'&aﬁi (%§¥n|{ﬁ$969&9r9£n QEHE%% r of

l'iquid crude 0|I remarnin n rocess ac I'nNg S eit her
of claifs 1 or 2, cchatadtby|ZEd bgjabentatanchat (bhe Iance rotation speed

20 (5) is between 5 voI tlo s/ nut.e. ice. se.of the
process accordi ng ?og % é clalns l% %§ tﬁﬁaclérlée ytﬁg ggbt t hat

the Ilances (5) rephmpedpcnpdelnl$léeveQuam tbeappmpdbmbemlﬁéﬁ vaiuef the
floating roof (2) of tank S%#- 5. Deéyce accordi cIa|n14 1
characterized by tRECFRRPPENRP ther &% SSHEDFR |ty ofkﬁﬂi§1e§ MQS&ach

| ance (5) |ocated ahtdiréigrpat bewkl snabowaspbasbohtom of 30 the tank (ib),
t he jeh% (8a) of the bottom nozzles being directed towards the bottom of
the ta (1b) whereas the

2. Process according to claim 1, characterized by
the fact that a plurality of nozzles are distributed
along the length o0of each lance (5), such that the
swirling volume generated by one lance (5) affects the

15 entire depth of the layer of liquid crude o0il remaining

in the tank (1).

3. Process according to either of claims 1 or 2,
characterized by the fact that the lance rotation speed

20 (5) is between 0.25 and 4 revolutions/minute.

4. Device for use of the process according to one
of claims 1 to 3, characterized by the fact that the
lances (5) replace props in sleeves in the prop holes (4)

25 of the floating roof (2) of tank (1).

5. Device according to claim 4, characterized by
the fact that there 1is a plurality of nozzles in each
lance (5) located at different levels above the bottom of

30 the tank (1b), the jets (8a) of the bottom nozzles being
directed towards the bottom of the tank (lb) whereas the
jets (8c) from the top nozzles are directed towards the

floating roof (2).



jets (8c) fromthe top nozzles are directed towards the floating roof (2).
14 6.'-Device according to claimb5, characterized by the fact that each

| ance (5) conprises three levels of nozzles, one mddle nozzle generating
an approximately horizontal jet (8b) wpfreas t he nozzles on the other two
5 level s generate jets (8a, 8c) with a ctenter line inclined at 50 to 70
fromthe center line of the lance (5) that supports the nozzle. 7. Device
according to claim®6, characterized by 10 the fact that there are two
diametrical ly oppesiPevigaezAandingachonczAim | dvelch@radiess tzedicbor di ng
to one of clal or acterize y - t h | of the
bottom 15 nggérgfgf f%g%%t%gg% %ﬁ§%%§ g%Pcﬁkgggggg%héhg%ﬁ%ag%$%¥§ef% of the
sedi nent | agerz{8¥%, PndDewiiddlaccuorzily genemetofigclamn mepproaidately
charact er! 260 PYohPE1 [ 36 1A3h WIS AUl (B2 0a 20 sHEK(phoEr udg o
fromthe tan ? 'S (are) vol'unmetric. 10. vice according to claim?9,
charact éri zédvbys gheetate that i(Bacohp)i véshat keasert wonpunpslfi8edeach
preceded by_at .l.east ilte 9) and_each fal d 25 i stributor
(12y - Wi EnoBadn ol put - ehahner brBRHe Ranen Ront i minee 159 That
supplies p tappestéSrhewherelp.is the sane integer nunber for al
containnents (13) in the device. 15 MODI FIED CLAINMS [received by the

I nternational Bureau on Cctober 23 1998 (23.10.98); clains 1-10 repl aced
by nodified claims 1p8v{2epages)ddihg Ptocessaifnor 6; e-uspensd vived 8y

sedi men (3),, whigh, vas, dgposiied to Lorma | ayer on,the,bottam o, 2

nozzles in each nozzle level.

8. Device according to one of claims 6 or 7,
characterized by the fact that the level of the bottom
15 nozzle(s) is between 20 and 50 cm above the average level

of the sediment layer (3).

9. Device according to one of claims 4 to 8,
characterized by the fact that the pump(s) (8) that

20 suck(s) crude oil from the tank (1) is (are) volumetric.

10. Device according to claim 9, characterized by
the fact that it comprises at least two pumps (8) each
preceded by at least one filter (9) and each followed by

25 a distributor (12), in which each output channel leads to
a containment (13) that supplies p lances (5), where p is
the same integer number for all containments (13) in the

device.



tank (1) with floating roof (2) containing crude oil, the said floating
toof ‘(2) conprising a plurality of holes 5 for props (4) uniformy
distributed around its surface, the said holes (4) being used to fix the
props to the roof (2) to support the rpof (2), these props transferring
the weight of the roof (2) to the bottomof the tank (I b) when the depth
of crude oil in the tank (1) 10 is less than the length (D) of the props,
in which: - the crude oil level in the tank (1) is adjusted wuntil it is a
di stance (L) above the highest | MPPEFIEP CRAIMSdi nent (3) on the bottom of
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(2), these props
transferring the weight of the roof (2) to the bottom of
the tank (1lb) when the depth of crude o0il in the tank (1)

10 is less than the length (D) of the props, in which:

- the crude o0il level in the tank (1) 1is adjusted
until it is a distance (L) above the highest level
of the sediment (3) on the bottom of the tank
(1b),

15 - the crude o0il (1) is sucked out of the tank by at
least one pump (8) with a global hourly flow equal
to V/n, where V is the volume remaining in the
tank (1) below the floating roof (2),

- the pumped crude o0il is reinjected into the tank

20 (1) using lances (5) fixed to the floating roof
(2) and placed vertically in the tank (1) above
the sediment (3), the length of each of the said
lances (5) below the floating roof (2) being less
than L, each of the lances being driven in

25 rotation around its center line, closed off at its
lower end and fitted with at least one nozzle
located above the sediment (3), the jet (8a) of
the nozzle being directed towards the bottom of
the tank (la), the output cross-section of the

30 nozzle(s) on any one lance (5) being small enough



5 created by the adjacent |ances (5), - the process is continued until the
tensity of the punped crude oil is equal to a predeterm ned val ue
corresponding to the sedinent (3) being alnost entirely put back into
suspensi on, characterized 10 by the fact-.that the distance L is chosen to
be between about 2 and 5 neters, the nunber n between about 8 and 15 and
the lances (5) are rotated at a speed between 0.25 and 4
revolutions/mnute. 15 2. Device according to claim1, characterized by
the fact that the Pevéhasf thReoBspPrbnPrESENEEsf P thet geade20idnde30 cm

above the average LeveheohithearSedicABnt ch-ayernk3 . (Brogess .accordi ng
to either of clains 1 o? 2} cﬁgéactg??zeggﬁyEP%ekggégsﬁhé?)aqgl3?gﬁﬁty of
nozzles is distribofedhal ooy thhe | ewge iolg edehuhanceeiSiatedctpyt hat the

swirling volune ge ed o] | a ff S : ir th of the
| ayer of liquid crggée%il(%§5 ?gﬁa?ﬁﬁﬁa&g%ﬁ?hegﬁénks%??}Eﬁg D&?ﬁ?@egor use
of the process accordiahgdtbyohbe afljetanhslantes3(Stharacterized by the

fact that the |an repl ace ' V.es, p holes (4)
30 of the floati nggﬁgog}%g)eg%f %t%anc%rn(({%%.degj. %{ﬁc\e/lllgetﬂé%c&ogﬁls%gt Schtgllem 4,
characterized by phepédctrtifiat oitheie esualpkor al prrpdetemoinkels viad ueach

| ance (5) | ocated i at | evel s . above .t he bot f .17 the tank (1b),
the jets (8a) of tﬁérg%%gghggégzﬂég E%F%gseg%nggedE?g;§¥ﬁ§“%h@iggﬁﬁon1of
the tank (1b) whereasithey jpetts 8ck fintm thespapshozzl ehaavetdirieeded

towards fhe floating. roof_(2). . vi ce .according to.claim

characﬁé%ized by Ey the fécg téa@ t%% éistance L 95 chosen Eb be
between about 2 and 5 meters, the number n between
about 8 and 15 and the lances (5) are rotated at a

speed between 0.25 and 4 revolutions/minute.

15 2. Device according to claim 1, characterized by
the fact that the 1level of the bottom nozzle(s) 1is
between 20 and 50 cm above the average level of the

sediment layer (3).

20 3. Process according to either of claims 1 or 2,
characterized by the fact that a plurality of nozzles is
distributed along the length of each lance (5), such that
the swirling volume generated by one lance (5) affects
the entire depth of the layer of 1liquid crude oil

25 remaining in the tank (1).

4. Device for use of the process according to one
of claims 1 to 3, characterized by the fact that the
lances (5) replace props in sleeves in the prop holes (4)

30 of the floating roof (2) of tank (1).

5. Device according to claim 4, characterized by
the fact that there is a plurality of nozzles in each

lance (5) located at different levels above the bottom of



the fact that each |ance (5) conprises three levels of nozzles, one mddle
hozzl'e generating an approximately horizontal jet (8b) whereas the nozzles
on the other two 10 | evels generate jets (8a, 8c) with a center line
inclined at 50 to 700 fromthe center Jine of the |ance (5) that supports
the nozzle. 7. Device according to claim®6, characterized by 15 the fact
that there are two dianetrically opposite nozzles in each nozzle |level. 8.
Devi ce according to one of clains 4 to 7, characterized by the fact that

t he punp(s)tie) tehdt (2®)sudkes)iarudeSali lofropethettamknpirlees bad@p
volumet (1 ¢ 4o PRULCRAGCOLding LGl B cbatack ot £ed ik cLe dhact that
it conprises a east preceded by a east one ilter
(9) and eacmetslI@med1byxm5tmedtsprmbaudes(Eﬁya diredied eavhrdat phe
channel Iea?foggln nt (13) that supplies p lances (5), where p is
t he sane i nteger er fé all containnments (13) in the device.

6. Device according to claim 5, characterized by
the fact that each lance (5) comprises three levels of
nozzles, one middle nozzle generating an approximately
horizontal jet (8b) whereas the nozzles on the other two

10 levels generate jets (Ba, B8c) with a center line inclined
at 50 to 70° from the center line of the lance (5) that

supports the nozzle.

7. Device according to claim 6, characterized by
15 the fact that there are two diametrically opposite

nozzles in each nozzle level.

8. Device according to one of claims 4 to 7,
characterized by the fact that the pump(s) (8) that

20 suck(s) crude oil from the tank (1) is (are) volumetric.

9. Device according to claim 8, characterized by
the fact that it comprises at least two pumps (8) each
preceded by at least one filter (9) and each followed by

25 a distributor (12), in which each output channel leads to
a containment (13) that supplies p lances (5), where p is
the same integer number for all containments (13) in the

device.



