; UVe3e=] =Z| p6>T=A 1 8 0 CT 2002 1 *166166* METHOD FOR CLEANI NG AN O L
STORAGE TANK AND DEVI CE FOR | MPLEMENTI NG SAME This invention relates to a
nmet hod for cleaning an oil storage tank with a floating roof ﬁm[ﬁ 2@99
crude oil and a device for inplenenting said method. It is kn h crude
oil storage tanks are very frequently cylindrical tanks with a floating
roof . Therefore, the roof structure is at a variable hei ght above the
ground, depending on the quantity of crude oil located in the tank.

Qbvi ously, there are sealing devices around the periphery of the flFdet i ng
roof to prevent oil from escaping around the periphery of theﬂmoof It

been found that in these storage tanks, a sedi nent corrposed I Mwmﬂmwmmgs

heavi est fractions of the stored crude oil, and particularly
conpounds and inorgani c el ements such as mater sand, rust or

particles, are gradually deposited on the bottom of the tank. f@m@mﬁw&ﬂﬂmﬂt
is called sludge and can formvery thick |layers one or tw net

nore on the bottom of the tank, and the tanks have to be cl eaned [§pooco2+
removing this sedinent. If the sedinment accunul ates at the bottom of the
tank, and the floating roof goes down 2 ~~ 8 OT 2~Z as the tank is
enptied, there is a risk of the floating roof comng into contact wth the
deposited sedinent at a particular point, which unbal ances the roof,

possi bly blocking it in an inclined position against the shell of the tank;
since the floating roof can weigh several hundred tons, it is easily seen
that the cost of repairing this type of incident can be very high I n order

com ng 1 nt o TEHIOR POR  FLERTENE B0 B EHERadh RNk ANEP5PEE Bokded i n
the floating roof, and support IMPRRMENTENG'SAMEEd i n the sl eeves When t he

roof noves downwards towards the bottom all support props are
si mul t aneously supported on the bottom which keeps the roof at a distance

above the bOttOE‘th thatedihe S?Péjfatﬁ Ll Eﬁntaa'nﬂ,ﬁg)c?dq Fde 1aaknGa

conpletely enptied fromit. e met has ready been prg’posed to
extract th@léeoﬁumgeafténkamtlh qaui dlonaltlhas teeh cenbeédifigomuude t ank,

is for ﬁﬁ o eglte%lcentfgrt I}ﬁp;t}%%ﬁllttg%g}uggihh%e%% .I es at the bottom

of its she rermve it manua peration is long, unpleasant and
expensi ve and tﬂie siedi h&hwnthmtre@mﬂt&d b i dmsttive atgen kt aiss beetat@ryaway

h I ly.d
el oy at Bie a$ﬁ§@é| po% cos oclfjht Ihls '?(f: LanihEh ohe e%tlog¥§%gby

i nci nerati on. eanl ng oper ation is pr O]i"l itive.
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
devices around the periphery of the floating roof to
prevent o0il 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
and 1inorganic 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
removing this sediment. If the sediment accumulates at

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



Anot her proposed nethod is to insert a central stirrer through a manhol e
when the tank is enpty, and to place it close to the sedinent |ayer and
rotate it around a vertical axis; this type of stirrer uses tlae?h%i-l-x?{opic
nature of the sedinment to attenpt to pu2 it in suspension wheh Tiquid oil
is added into the tank, but it only has a local influence within the
central part near the bottom of the tank, and furthernore the power

necessary tp rpotate hk ag f.fd Ci e r S ~=1 8 f=—~T f 3
enmul si on conposed o? wat er %:%r?ettlhééﬁsg'{c}?en%égt fgné ?2gﬁcrofjfgetho? I ],?lgan%lrtl%i S
enmul si on i scdvHhtgrimglesitabtenfart usktinf thhedspos ededreedinent Theaef ore,

this type ean i ge i1s,.nat satisfactory. ,Anot her. proposed, net hod
is to pl acgg%xgll%gjlglgt i%%\riél(r%é uﬁP%Srm@gblfs%rl? %t etélear 58n5’th%gsbse%]|a%)¥lery of
t he tank, nrelarckireg bottom efi tthelihed postihdse heldicalt dthie retsl efdectively

Ccreate a ement._of the . sedi t from.the tank_peripher owar ds_the
central apgt\a%%f tfaﬁlz(’sai &Wgﬁk?@ﬁﬁt fill?éatdncﬂ)alrwgl Lﬁ?épof”eﬁﬁ S%%Y?T‘E?l? | ayer
is not sigridridesd | yroregducett oist heaoiher Head, the: t hilsknesssef dhe

sedi ment | ayer becones nuch nore_irregular such that the, risk of an

i nci dent oCTRFH NP IEN T HeYROR T | ENBETFRE | SRR Y& X ehiFReal . Finally,

the use of this typerddr hed IGRdbBd | FRET t 415k OXS NSETEE IS KPEAS) VEMp £08§1 deri ng
t he necessary energghnecessar.y to drive them Therefore this type

) . . O
process is ‘Wothadk i §P8ctidpting 4ree8, c2niggsckittescantagparsittis &g et hod

for removalpofcsh uggeché ofhaxt ark RIUisNG 2 QAL r19pfeid 0aibagiRg the
upper surface of oil within the tank. Di scharge nozzles are received within
exi sting sleRles @R haupPPehrEi i Ivdf a&8d pesSertededadjth€ensledeespper

surface of wu, SkUd9erdOf hBGeseChs Gl AAON tQhalrle CORY eRf i, t aRK]

n
directly into the sludge froma position above the sludge. A recirculation
punmp provi cEEPRR S RFPRRE T uF e bt aneews vl upporioed ¢nrthe sbetbemi on

through 1 eife® Lbogs el Nosh sgharos ozl as. apbye: BRE it dipciibes a

met hod and device are provi or cleaning a storage tank for petrol eum
products ofthdte type havidg aoclosednsidewdl | iand the | datning caof khich

floats uDO%ﬁ%Eﬁéé%ﬁ§”e$£%ﬁ£@tE?Eﬁugkpro%%%t%mthod 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
its shell and remove it manually. This operation is
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
is 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
thixotropic nature of the sediment to attempt to put it
in suspension when liquid o0il is added into the tank, but
it only has a 1local 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



3a Additionally, a plurality of downwardly depending | egs are renovably
secured to the floating roof which engage the bottom of the storage tank
when it is nearly enpty thereby preventing the floating roof from
contacting the bottom of the storage tank. The device incl udes abh 08Todht ed
nozzl e having an upper end and a lower end with at |east two spray jets

adj acent its lower end. One of the legs is renoved fromthe floating roof
of the storage tank thereby form ng an opening into which the nozzle is
inserted so that its |ower end is posifioned adjacent the bottom of the
storage tank. Thereafter, petrol eum products under high pressure are punped
through the nozzle and thus through the spray jets. In doing so, the spray
jets emASY¥SA M reomResed, oAt them gt & editst3ind &thés cwlidehcadeunul at e

at the hotd amf duier 480K, 1sThﬂ_gathenmecscle§aso1es fapeated f @heashdrbar of

spaced open ngs . | on the float| roof of he stor ageqﬁank The |nvent| on
i s based”OH ¢ h81fact 14T Ty SE ﬁer‘ftypc?an CHERDHECK GTET SutpefiSiton in
the overdytngf£ctaeyoi |, provided that swrl and/or vortices can be
generated throughout the entire volune of crude oil above the sedinment, and
sufficiently powerful oil jets can be directed onto the sedinent to

gr adual |3ndthey Arodaekd impttd axlidsensi pha andrahiegr kedpg ineinunhifo ratlat e by
the i npoged: sy J;eana:@@@n&'g&'é%&ﬂ%’?epwof lihd "Hasnlé/\’axleatz]”'%h%e@'o@%'&n | ayer
gradual |y dlsappears into the l'iquid crude oil, such that the sedi nent can
be used f nEBet fded liss e Dhgbe LRy ls Sdilddmidr o Heg @F 1 B8 1Y 0chBaESKEN out
of dp he t@@kerﬁﬁnbeodﬁspéoy@dmzhfr Qf:@ﬁlethac‘ﬁ@hdlhﬁgrh@hteh@' |t'8>¥1%(rji'fdlsomhet he f
sedinment _in_t tank i rtia ned so that a restricte untltyo
crude. o FERSETE B2AR00E BRE SRADEAN F ik SvFPF 8 SUBEL FRAET P Be oor vat ed
in the estdimenollame ofisthps s:ersrtxfcct@dtq]aamdtiqech ot tyebytmuclhlamgl,l n
liquid a‘fh@ HEVEAIn Asoé"'%rf Eﬂé%é&‘ﬁnéx‘?&’%y%f bBomed £ Prqox?é“%r (?lul(ll{' d
crude oi secon reinjection-of the punpeé iquird cru

t he tanksu‘?hethlﬁ‘a\/\hhéufla dofepRj éétcééeﬂitowcﬁélrﬁ@@ufwfheéﬁ éltel yFoifgh s

conmpar et hf L HRetolak sT @ERLNELBE1VORUAE 1URFerk neh@ fd @At ithd f aQfpeato it he
time of the, cleaning operation. Reinjection into the tank takes place

t hrough P9t &ffhg TBhEESTI oSt &k Vet Gal ISFREE VS he FI6H9 57 TDoft & hese

| ances blewgsequyp@ﬁdrwthea@zzheg thadr e etiem] | TH ef Sf ¢ oavadttliss tthee

sedi nment az rot atl ontof ttl%fla%r%ces creates vortices along the center
line of faﬁ% &, *8ulR™t RAt 'tR8Se™drtices affect the entire tank. This
is done by replacing the props under the floating roof by lances that
reinjectygrydg,gikpst thQQEHBE‘so ot hg bé'}%‘%%sa”'dV'nﬂeg:hQJaosfeozt q di Jredi an
pl ane of the top'surface of the Sedi nBht Tayer. One consequence of this

i nventi offi 81 3dBrockER™f dr LRk suPERS? Dt of L 22 SBYY et £ whichP atdls HePbsi t ed
to form antayppe@nstibgabet bamoafl @ittank whieh fdagat.i ng s0Rfr LORBI ALY crude
oil, the_said flpating roof can rising a plurality of holes for pro

i £ or i §E RIS DLt S0 e AT AP L5 P 4687 EF heo8al b Hoh et 4 g edaei o i x
t he roof psappophepgr epsatenthehrooppet hesef pcop f tdrsféudigryg tHier weight of
t he roof Qm, of 4t t gn dept LLode t ank
is |less thghE? IQ%B n%?tf 41%8 g?glg\gn ch%ér}g]%tgﬁ%e%&b@ LA%% ?act t {1@ - the
crude oi FrP@vaePOrSﬁttlh@ ke itheadiudoed Ate¢ireul st hodimimmdr 1Viiove the

hi ghest be&slsueflzteae fAedidey Pmdherdpdt om ebokhe tands ahereidut Sobet ween
about 2 and 5 - the crude oil is sucked out of the tank by at |east

one purrpth’HgQ éll(%eilblﬁo&rll“)‘fsf | SR dqifal® H3ERFTEe wikte? # S s the vol une

remaining in the tank below the floating roof and n is a nunber between
about 8 GQd 1587 2%48 ggscrgggg a method and device are provided for

into

cleaning a storage tank for petroleum products of the type
having a closed sidewall and a floating roof which floats upon

the top of the petroleum products.



5 - the punped crude oil is reinjected into the tank using |lances fixed to
the floating roof and placed vertically in the tank above the sedi nent, the
| engt h of each of the said | ances below the floating roof being | ess than
L, each of the |ances being driven in rotation around its cent#rg pCmeam
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 bottom
of the tank, the output cross-section of the nozzle (s) on any one | ance
bei ng smal | enough so that the output pressure fromthe crude oil jet, at

t he di scharge flow fromthe punp(s), is high enough for the swirling vol une
generated by a lance to intersect the swirling volumes created by the

adj acent Adgdagésnallhe protvsalisyc@it il ardly SRecaAsiot o6 thee punped
crude Oi lren®v@BUE ts@ il Edaier med aal 446 £P1 F &SPONEH Néh t On § hge sl NeENt
bei ng al nost entirely put back into suspension. The choice of the nunber n
that def PR&SOMNBEgIoHal SEPARA S haRbUMRET | oW ret nPERESd PRPHYt HRS TSk
depends ophretvhatdhar astefisht Eagofod ha& doank oh@ ake ialgeaned dayt tpud bifngh & he

sedi nent SQ%%Ig i nt.Q iusgggs&gg ok hiem?m(gi cochenli cala cehc[ar %%tzezrliestrilg\; r?f t he
sedi ment SCEEIF SAG St hd Scept &bl ERTT e AUt g WA T h8°F&AR AR B9t aken
out of semvireefendlagahd AgweAtenddiitg ad logres prebespedy drtyededrentent t he
process ggcordipgrtonhihe phvenid Qi Ghgle;ar @eﬁ@_\’r@ﬁ?‘krBHZEEQSf%éHh%’

along the length of each |ance, such that the swirling volunme genera
t he | anc&o&fff 8t Eheheteipvehed yhtt i akhe fopEm bR PREGRE "Gr 4BECoYrich
remai ni n@heNnbhe1kank. FAederahlyo drha | aReesonte randl @8 apo&i 6p6REq of
between 0.25 and 4 revolytions per mnute. The |ance 1 ~ 0 CT_2002 6 may
be rotat @4IAFaMd « RBFr ™ | | Rés By eXitTRIOn pRB0f ol BREFFEE FBEor s,

W t h one pentrerl ched g abst ghathdor dacdh | phneesu Awmos her pumpese ofthtbegh

i nvention,is i.ce of ocess. as I above, thj evi ce
bei ng chgrhéect g‘?lq%\eig bygghegﬁgét %llt’!lgfu?%e ft}nec:sé)rgasje Jpnﬁ(%:fajsc'ed :i% sl gg%g

t hrough proop thel e Hay tirt s Ak ¥4 ot idhrroofaxThe andtathari phtoplevrary

| ances i ny;tdg 10r0R N101@s5 ch N OLBREL ML dSa £ N thee S| gevesnt bat tRer erhky hol d
the props rigidly attached to the floating roof, has the main advant age

g

that the T%&RPYG BEIFEESatB o RIY D tMe 3 RVBREForP CafPBESHUPPPRALBIS

posi ti on amdnowheTeki Jr sy 16l fo cathOnsstorihe tharting roof of the tank
to be cleaned; all that is necessary is to renove the props one by one and
to gradually replace themby rotary |ances. Since the prop holes are

suf fi ci eMtey iolvese itcogetshkasetihen rdteafactetbacut petséd oner hesen banpes stir
the entir I, I il.r i ni i cqth i4n osi on
of sedi rreb%tcw?rlgg‘r%e%ssgﬁﬁg iqloga%f ?ﬁg&%ﬁy%%%ﬁnﬁ lé;ytle 'y&%t(jtq’e'lL g}’}gkglh%% 0
suspensi o1 Bc oYM gy T bhee preterPed endbdr penthspugheudetneecatdsprdi ng

to the inManNinOnNoreachudancgl safbdéednd t he@iPlHel idnu okunezzhesthgcat ed

at different |evels above the bottomof the tank, the jets fromnozzles at
t he IO\A/erpcl“é"v'equlb&lrlrgj8Ffeccat‘b8et‘6§7\ﬁ‘?ﬂ§e?Wé‘“ﬁ?ottf‘Srﬁ%‘?“P%%ttta?nﬁfaﬁﬂé}éé{s t he
jets frommiorzlias dck hento ghespéevebnaasddinent edepowar ds thesf koatieng
roof . adyantagequslwe £agh hange hs [14Led MLB.LOree 1paal e Layel $ne
nozzl e at the nmedran | evel ‘generating an approxi mately horizontal jet,
wher eas t9Rd oyt dvar wive duad 1ot Hés aPpealrs gatier bbe §ieqsi dicrmdeariig .

inclined fycrQnad (Bef EOMihBAtCERh &Y i Qfi nlRethaneei myidilyd:hangozzl e
is supported. It would be possihle for each nozzle level to be fitted with

two di ane?qc}jd&qr}g/a%ﬁ%etré.%iﬂkées}:aken out of the tank to be destroyed.

Therefore, according to the invention, the sediment in the tank

ut ed
ed by

is partially drained so that a restricted quantity of crude o0il
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



7')'$ 0 CT 2D02 Preferably the I evel of the | owest nozzles) is between 20
and 50 cm above the average | evel of the sedinent |ayer. Advantageously,
one or nore volunetric punps may be used to draw crude oil fror8 DETt280%K;
for exanple, screw punps could be used., This type of punp produces a given
out put and pressure obtained at the nozzle output, and consequently depends
on the cross-section of all nozzles supplied by the punp. The vol une
af fected b{,the swrl created around a nozzle obviously increases with
i ncr easi ngif-81i6ut pLEdpr exislur eangt epBCarelyY akdh t6i8AsGEdopha®lt Hdxe
vol umes, tBahpane 13RRHAKIJTRIR] Yo LY 1O T €RL £eRker edeanound he capier 1ine
of the lances, intersect with the corresponding volunes created by adjacent
| ances so tRanIgenedof Lohe bertde seiflf icdwindilived ligh eapaaad iwi tindflfeect ed by
the generalobuibul e created fECOISAOR kol hey bavensi ayo by ously,
m xi ng of the sSedinment alSo entrains resuspension o norgani ¢ el ements
cont ai ned ktameheoSedihmentledhenef operad ipunp i Medkd efdtlitcer Lstpr diaded to
elimnate e i ni | eme [ ; e rts t ass
t hr ough th%gﬁﬁltéggan I é%ﬁ%%u2%§%3@$ﬁe gﬁﬁ%xgcgimsfgéﬁgﬁ tﬁéx%ﬁ%ﬁging
operation decorndrigyt candwer | hnentfilomtiing ernpphat edhedechel encssa Hdainter ed
honogeneous | i.quid in the_tap onsisting of, crude oil _ayvailahle . to be
transferre%qﬁﬂgégglfnpgltﬂéz gﬁ%e&%agn g%%%%dpﬁqa:V%Eﬁ'gﬁwﬁrgiyé¥u%n t he
bottom of thdimenk dayeesed woftdthiorhesawi esé 3ahtdsi nekegarisc vearticdes
initially contained in the sedinent. al | t he tank opgrator_enpties the
l'i qui d con?gpﬁgd f%etﬁ?nFﬁﬁk g&”?réﬁ%?ﬁﬁ?i n¢e§n SHGTheEhNK ai ni ng
a simlar gbudeceil , aplecoustieal égtihavi ignput t henfd oatd ngHdreof Wy ops
into position_instead of the |ance use% for inglenentation of. the process
accordi ng FGPLRENAVEMS oRIOPSg Yn ~2L WP et N9 he& 99 fudRY oitfe been
m xed withthhe ceatiefestof canekhenbilignk thiehe pertwda oidf use@ f arardesani ng
according to the invention can be refined, According to a preferred
enbodi nent AFFREIAEYICEESEcdSY diftfy Bt P%@'é%t?%ntﬁgnﬁPPséélrétaqeeé%ft t wo
punps eachtpeegededechy atykeast one filter and each followed by a
di stributor, each output channel fromthe distributor |leading to a
cont ai nment t haPNguFIINsESYSNCences, thher dnyensicRe isane PEPEGES fffer for
al' | contai pgeat,speagdohnolrhe dewigentWanWich! RARWESSNiIRe & PWHRNY a
illustrative exanple of a non-restrictive enbodi nent shown in the attached
drawi ng tolpserl i pat etbedePst&rdi ngfof at h&aplr podéhof fillsatiimgentticf On
this draw E'S'nééi‘;u'iggr %ﬁad_@' agnammti calily r§RAME ny 48V e diridihidla the
process according to the invention, ,

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
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 is
between about 2 and 5 meters,

- the crude o0il 1is 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,



- figure 2 diagrammatically shows a sectional view through a crude oil tank
with floating roof in which a | ance has been inserted for reinjection of
punped crude oil as shown in figure 1, the other |ances not bef8g06Tha@mM3, -
figure 3 shows a plane view of the tank floating roof according to figure
2, this view showi ng the prop sleeves provided on the said floating roof,
and the circles delimting the cylindrical swirling volunes generated by

each of the lances inserted in the said prop sleeves being shown as dotted
lines. Wth ref&r éh€e RUPRATE GFa9F ngili tiScarf bl a@leif! t hatot hdecomptlet e

crude oil storageykank h18n@eRO@ARS tL the gk ihd S LAMARED O &y
cylindrical shell la, the base Ib of which forns the bottom of the tank.

The tank is equi ppedticeRly fivattiheg Febk 2batre peei ppedymentwhidle 9 1 ~
0 CT 2002 conpris i deylges,pot o] . Jh 1. Si d for
¢sngedl i Bg deyigesop ?ﬁg Waid %rﬁ%l%se Cksrild%lsoi‘%%e

the storage of crudeoil, while the roo oats on
Conventional |y, tHhéoditamst ercof thebngypesf ttdwk mhy beaabouwrf5CGhmand its

hei ght may be 15 Mokt WS ooV REYferd AN LD LG BLhadnadIAld e Set L] es

to the bottomof the tank Tb orm a sedi nen can be severa
meters thick; thelsoefacéosked g fl ®teriis tevati grlyandr égultad whhsh

sedi nent is usual !_ﬂ)é th@j Sogrggi C. IZnZ oerd E)ctagegl ean a t@ﬂle( oSfe ir;r; s dype and
to renmove the sedlneﬁk ayer §,the ank~I's part|§1ly enpt i'ed; 1975 i s
assuned that the aher ggs tdf ckhessoafzlehédeasiod) n@htedayer togatds tdtwout 3 m

of crude oil is all dtor inin the tank abqve the sedipent, in other

words the roof 2 &P?ﬁgﬁe(%%oggg4qﬁVgﬁovgh?hé“ﬁ%?ﬁbn?ﬁ?s?ﬁﬁeFﬁth I t he

exanpl e descri bedththaoklzaat(isng droadny? ése fiahed wethg72mprapseridiath pass

t hrough the roof throq?h prB%esleeves shown as reference 9 in figure 3. The
€

|l ength of these pP8psi&t bé MUPEE AR eSSHIR  BRYMt féY aFEUdEpptirt ed on

t he bottom of thejkank athephéhalifsldatrigeg fooh Beeamashsuphingient | yid ow.
When the floating roof 2 is lowered to 4 m above the bottom of the tank,
the props are renBv88 GREUBY SRE &RE &MerrldpPadeduBy I9Rcdet®d &P | ance 5

is a tube that is)1pHtel BbOipkageette@nko spiivatinigh va 1RmeR reemad Be | ance
5is driven in rotation about its center |ine by an expl osion proof

electric notor 6 FPEtadiaFrephel®BE®8 the | ance above the floating roof 2.

The crude oil supphy¥ ©@ol-aRee i% RasHeHddH QUi A PhoCddnsTRG laNag e i's
fitted wwth three levels of nozzles that discharge the crudé oi

transported througAmpeBecyufat 81thést gEeatr 6 whPekdekermdnes ivalvgde.
These nozzl es CO“&&?EeEBSnQFBSCtHQQ_OEh%he géggggﬁge “?%%E%Ea%ﬂﬂkgMgl is

fitted wwth two dianetrically opposite nozzles on the e two 18
0 CT 2002 10 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
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
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 oil remaining in the
tank. Preferably, the lances are rotated at a speed of

between 0.25 and 4 revolutions per minute. The lances



| ower | evel nozzles supply jets 8a for which the axes nmake an angle of 60
with the center line of the lance 5, these jets being directed towards the
bottom of the tank; the two top nozzles provide jets 8c for V\/nl'gfhct-rhmxes
make an angl e of about 60 with the axis:of |ance 5, these jets belng
directed towards the floating roof 2; the two mddle nozzles formjets 8b
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the bottom of the tank, the jets from nozzles at the
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
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.



1. Proocess for. re-suspension of a sedinent (3) which was deposited to form
a layer on the bottomof a tank (1) with floating roof (2) containing crude
oil, the said floating roof (2) conprising a plurality of hol 4s§ 9eT 200ps (
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
transferring the weight of the roof (2) to the bottomof the tank (Ib) when
t he depth ude 0il_Jin the tank ( is less than.the length (D) of the
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oil is equal to a predetermned value corresponding to
cylindrical centered around the center 1line of the

lances, intersect with the corresponding volumes created
by adjacent lances so that none of the crude oil
contained in the tank is wunaffected by the general
turbulence created according to the invention.

Obviously, mixing of the sediment also entrains
resuspension of inorganic elements contained in the
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 1s terminated, there 1is a filtered
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
operator empties the liquid contained in the tank by
transferring it to another tank containing a similar
crude o0il, obviously after having put the floating roof
props into position instead of the lances used for

implementation of the process according to the invention.



sedi ment (3) being alnost entirely put back into suspension, characterized
by the fact that the distance L is chosen to be between about 2 and 5
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- figure diagrammatically shows a device for use
of the process according to the invention,
- fiqure 2 diagrammatically shows a sectional view
through a crude o0il tank with floating roof in
which a lance has been inserted for reinjection of
pumped crude oil 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
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.
With reference to the drawing, it can be seen that
the complete crude o0il 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
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comprises sealing devices not shown. The tank 1 1is

designed for the storage of crude o0il, while the roof 2
floats on the crude oil. Conventionally, the diameter of
this type of tank may be about 50 m and its height may be
15 m. In this type of tank, the crude o0il gradually
settles to the bottom of the tank 1lb to form a sediment 3
that can be several meters thick; the surface of the
layer is relatively irregular. The sediment is usually
thixotropic.

In order to clean a tank of this type and to remove
the sediment layer 3, the tank is partially emptied; if
it is assumed that the average thickness of the sediment
layer is 1 m, about 3 m of crude o0il is allowed to remain
in the tank above the sediment, in other words the roof 2
will be about 4 m above the bottom of the tank. 1In 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
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
put into place free to pivot in a prop sleeve. The lance
5 1is driven 1in rotation about its center line 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
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 Jjets. Each level 1is fitted with two

diametrically opposite nozzles on the lance. The two
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lower level nozzles supply jets 8a for which the axes

make an angle of 60° with the center line of the lance 5,
these jets being directed towards the bottom of the tank;
the two top nozzles provide jets 8c for which the axes
make an angle of about 60° with the axis of 1lance 5,
these jets being directed towards the floating roof 2;
the two middle nozzles form jets 8b from which the axes
are approximately horizontal. The level of the lower
nozzles 1is about 30 cm above the level of the average
level of the layer of the sediﬁent 3: the level of the
middle nozzles is about 60 cm above the bottom nozzles
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 6 drive the lances 5 at two
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
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
distributor 12. Each distributor 12 is 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.

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

figure 3. The output cross sections of the nozzles are
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chosen to be low enough so that the jet ejection pressure

is high enough for the radius of the swirling volume

created around the lance to intersect the swirling
volumes corresponding to adjacent lances. In this way,
all the liquid crude oil above the sediment is put into
movement. The bottom nozzles of lances 5 create rotating

jets that attack the upper surface of the sediment 3,

which 1is thixotropic and consequently goes back into

suspension in the crude oil above it. Since this crude

0il is mixed throughout its volume, the sediment cannot

be redeposited and becomes distributed throughout the

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

from the bottom surface of the tank 1b, and all that

remains on the said bottom 1is 1inorganic

elements

initially contained in the sediment. The end of the

operation 1is wusually decided upon by measuring the

density of the crude o0il, and cleaning is stopped when

the density reaches a value determined in advance by

calculations wusing initial crude o0il samples
relative volumes of the sediment and the crude

in the tank for the cleaning operation.

and the
oil kept
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CLAIMS

1. Process for re—suspension of a sediment (3) which was
deposited to form a layer on the bottom of a tank (1) with floating
roof (2) containing crude o0il, the said floating roocf (2)
comprising a plurality of holes for props (4) uniformly 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 transferring
the weight of the roof (2) to the bottom of the tank (lb) when the
depth of crude o0il in the tank (1) is less than the length (D) of

the props, wherein:

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

- 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 (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 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 (Ba) of 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 so that the output

pressure from the crude oil jet at the discharge flow from
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the pump(s) (8) is high enough for the swirling wvolume
generated by a lance (5) to intersect the swirling volumes

created by the adjacent lances (5),

- the process is continued until the density of the pumped crude

0oil is equal to a predetermined value correspondin
sediment (3) being almost entirely put back into sus
characterized by the fact that the distance L is ¢
be between about 2 and 5 meters, the number n betwe
8 and 15 and the lances (5) are rotated at a speed

0.25 and 4 revolutions/minute,

characterized by the level of the bottom nozzle(s) at be

and 50 cm above the average level of the sediment layer

g to the
pension,
hosen to
en about

between

tween 20

(3); a

plurality of nozzles in each lance (5) located at different levels

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

roof (2); each lance (5) comprises three levels of nozz

e bottom
whereas
floating

les, one

middle nozzle generating an approximately horizontal jet (8b)

whereas the nozzles on the other two levels generate jets

(8a, 8c)

with a center line inclined at 50 to 70° from the center line of

the lance (5) that supports the nozzle.

2. Process according to claim 1, 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 (95)

affects the entire depth of the layer of liquid crude o0il r
in the tank (1).

emaining



