1 A SYSTEM FOR DETERM NI NG RELI EF ON A GRANULE FI LLI NG SURFACE IN A
PETROCHEM CAL REACTOR The present invention relates to a systemfor
determining relief on a granule filling surface in a 5 petrochenical
reactor. The term"granules” is used below to nmean any type of divided
solid particles. The "vertical direction"1is defined as the filling
direction in which a petrochemcal reactor is filled, and the "hori zont al
pl ane" of the 10 petrochem cal reactor is defined as a plane perpendi cul ar
to said fillirfg 8iYPEEYVI ofRR TRETERYENEVon FAPPEFesOt o A heRRANBLE dfI L{IHAIG

petrochem cal duidusis v ht peSrkogwnr thatreddrdghe course of being refined,
petrol eum oi |l undergoes chem cal . reactions, in particular in a receptacle

15
known as a "petrochénm CAFSFBAct PV FRO%r deTT T T aciq i ttht €XHE™ r €8¢t i ons,
the oil in thelageantionngl onslidf owgh a gatallyst fihlihe fsormeok granal es

that are generaldy . porous extruded beads containing netal conpounds. It 20
shoul d be noted that the petrochem cal reactor generally operates at

pressures |ying inTe T9ye” OF Putest'o M00USHhree ! andtat "Eehperdt @S | yi ng
in the range 100G iwidH0MS1i1d porkinows .t hathd heroatialaystdimesit ibe 'r epl aced
once 25 it is,spent, e.qg. after.two years., In order to_replac i.t, firstly
the reactor isdeeftr;lpr}(al ed,” gcrl?& ttlﬁgr%llntg Fér?i:ﬁ%%l lI\}\/i “[%ll(f}? s %% %ﬁ%yesnfl,cat%y nmeans
of a granul e fidd®ordevbcefilSiech asnthetidevi'ber desers bed liamedocaheritieFR 2
862 625. jdhatpddld8lend@MiiCe s cBhacedqbpifhe $él$lﬁgar@@e§@§ge_mi&ﬁatrhe
reactor, which openi ngf_l s .generally disposed at the top and in the center
of the reactorS® 92%% Ridwhot RAESWhPTe the petrochemical reactor is being
filled with granul @he thénfehtiog sapbaces(i . thee tdpesurfacé defheni ng

the heap of ak&ﬁ%Q%ﬁQﬂH%%q QQ%HQE?§) It is known that, in the course

of Dbeing refined, petroleum o0il undergoes chemical
15 reactions, 1in particular in a receptacle known as a
"petrochemical reactor". In order to facilitate the

reactions, the o0il in the reactor flows through a
catalyst 1in the form of granules that are generally
porous extruded beads containing metal compounds. It

20 should be noted that the petrochemical reactor generally
operates at pressures lying in the range 0 bars to 100
bars, and at temperatures lying in the range 100°C to
500°C.

It is known that the catalyst must be replaced once

25 it is spent, e.g. after two years. In order to replace
it, firstly the reactor is emptied, and then it is filled
with fresh catalyst, by means of a granule filler device
such as the device described in document FR 2 862 625.
That filler device 1is placed in the filling opening of

30 the reactor, which opening is generally disposed at the
top and in the center of the reactor.

It is known that, while the petrochemical reactor is
being filled with granules, the filling surface (i.e. the
top surface defining the heap of already-poured granules)

35 should be as plane and as horizontal as possible. If,
during the granule filling, the filling surface presents

relief, e.g. by forming a cone, then the granules can



35 shoul d be as plane and as horizontal as possible. If, during the granule

filling, the filling surface presents relief, e.g. by formng a cone,

t hen

the granules can 2 becone segregated, i.e. the |largest granules on the
surface of the cone slide towards the | owest portions of the cone by
gravity. Due to this segregation of the @granules, the oil that subsequently
flows through the 5 petrochem cal reactor tends to go via a preferred
passage so that one fraction of the catalytic granules reacts to a |
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necessary to fill the rector with the granules without
forming a cone on the filling surface.

In order to check that the filling surface 1is plane
and horizontal, and 1n order to correct it when
necessary, it 1s possible for the reactor to be provided
with a system for determining relief on the granule
filling surface.

A system for determining relief on a granule filling
surface in a storage silo is known from the state of the
art. That system has a transmitter, such as a laser beam
transmitter, positioned above the filling surface, in the
central top portion of the silo, for the purpose of
transmitting a signal towards different points of said
surface, thereby making it possible to determine the
heights of the wvarious points. In order to scan the
entire filling surface, the transmitter is provided with
means for pivoting about 1its own axis. Such a system
thus makes it possible to obtain a topographical survey
of the filling surface. It should be noted that that
system 1s wused 1n a storage silo in the agri-food
industry, that receptacle not having the same
configuration constraints or indeed the same operating

conditions as a petrochemical reactor.
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it .possible

obtain



of the filling surface. It should be noted that that systemis used in a
storage silo in the agri-food industry, that receptacle not having the sane
35 configuration constraints or indeed the sane operating conditions as a
petrochem cal reactor. 3 The problemlies in the fact that, while the
petrochem cal reactor is being filled with granules, the central top
portion of the reactor is occupied by the filler device. As a result, in
order to obtain a 5 satisfactory topographi cal survey of the entire filling
surface, it woul d B&enePEssary t dipFaceta prarafdity oftatrandhiltt ert$€in the
top portion ofpdthedneactal, redcsdehia prARGEr:iaseto wiblntgtdremeggcentrical ly
relative to the t%%qt er of th%igga%tfor%hee. g..a glrurial i té/dC of.edC! a ytrtlh%fal |y

10 opposite transmtterd RPtrhough such' @ S$6fut?on Would Hake’ i possi ble to

obtain accuratfe Ingasurlemenes, itAwwoal dreeguire i@ prdeal i t9 ofbttaansmitters,
whi ch woul g bes Gastdarcok)  @ddidd-@hi csincg thgse 4 rapsmett-ers woulid e
relatively 15 rennte fromthe filling opening of the reactor, it would be

f
conpl i cat ed t & HOFTE t hem BRYt hePFedEErSAY d] €et® Tt £hé préseht Cdventi on
is to provide rarsystremrishah makesopt ppossobl ef ttthobteadatan adccunathe a

t opogr aphi cal I%q{q\é%y |£t ;t%e hbbhd NG nSyr fe@?c%ﬂt@i%a%@ggeﬁ%%% cal reactor,

W t hout using a plura of transmtters, even wh e top portion of the
reactor is octlpited By &FiTexttdevicd - Po thHigeiy, thedianadnticsn 1pr ovi des
a systemfor deigrimenicRgncaliietron a granule filling surface in a 25

petrochem cal reactaqr, the filling direction i ich the react is filled
defining a verti caIAq&ihrO@@?‘i osrlf,Cht h% S?{e%tc Nols %@%%m%ﬁ%eﬁ?r éjIOS?érgélecglo axi s,
the system inditedinng actwanshi t epscoafégused tté bevpositi oaediabove the

filling surfage .ifiSuGh &r MRReENAstEPsframgmht Bould be costly. In

addition, since those transmitters would be relatively
15 remote from the filling opening of the reactor, it would
be complicated to mount them on the reactor.

An object of the present invention 1is to provide a
system that makes it possible to obtain an accurate
topographical survey of the filling surface 1in a

20 petrochemical reactor, without wusing a plurality of
transmitters, even when the top portion of the reactor is
occupied by a filler device.

To this end, the 1invention provides a system for
determining relief on a granule filling surface in a

25 petrochemical reactor, the filling direction in which the
reactor 1s filled defining a vertical direction, the
reactor having a central vertical axis, the system
including a transmitter configured to be positioned above
the filling surface 1in such a manner as to transmit a

30 signal to various points of said surface, said system
being characterized in that it includes shift means for
shifting the transmitter relative to the central axis of
the reactor through an angle that is greater than 60°.

It should be noted that the "shift" of the

35 transmitter corresponds to shifting the transmitter as a
whole. It thus comprises a movement in translation or a

movement 1n rotation relative to an axis external to the



30 signal to various points of said surface, said system being
characterized in that it includes shift nmeans for shifting the transmtter
relative to the central axis of the reactor through an angle that is
greater than 60. It should be noted that the "shift" of the 35 transmtter
corresponds to shifting the transmtter a8 a whole. It thus conprises a
novenent in translation or a novenent in rotation relative to an axis
external to the 4 transmtter, and it differs frompivoting of the
transmitter abdi"SH< 6wn axdis Thus, by est ng tBsePsHPEt heans, i1Si s
possi ble to stidrismanyetr absnict tes overa:ai g .el at| vely long distance so 5
that it can take u Pl I it t IS
dianetrically oppogfl '?Je l1!Drs};itdstoln t[\%%%anghg? er o tsmaqﬁtl ﬁﬁsgé{ogosrl%?he |stance
of shift of th‘@ll&tramsxmtﬂt@rsmllttteéamv@é r?eriﬁtqloﬂﬁeld’ethathfigf tfe arggetsor i s
cylindricab, thexdransakht Qrak@amoeasbumgﬁl@yebfapzaglallgh@n@@og&e&m@r t han
t he val ue of the ralus of the (g or Aﬁ g&etran}mtter
is sufficient S8 bt a'ha topbgrapHiTdi§ rl\)’efpé)fostlﬁg fpolslll Ag" 8urface, in
spite of the prresender obfarkighliénddevioce tie tdhiestaerst raf sbpfporti gmeof the

reactor. Thus, theqinvention 154 $Parddcyan ych%qvafltfagc@%usféactto&e is
determ nation system is to be nounted. in a reactor provided with a filler

device in its $OPEEMPA pdrEi o F2PATAHBRE i IFRY ot a%ké:hfr%@cde rdStef @

det ermi natoon disstohicai gedatdMi lt@aint tise bebngeshif t ede tﬂ’k&jﬂdsansm tdher can
20 take up a 'fé’& Jumber of Aiffgrent E%ﬁ&é' QPEnSIW‘?t fé'%y{ ng syrface
is not plane, e nore positions tHe fransmtter Can tak he Tore it
can vary the view!ginangl espeyommiich sheaveldfeftlis i/ﬂek/\mﬂ shdtadsus t he

better it can det %mt@e bhe @xachrsbapee oforsakd relief . 25 ikurt her more, when

relief determnatio erforned e the reactor is b |ng filled, the
filler deVICe(Eghrgl portlon ogwkhe reactor {h s, invention
15 is particularly advantageous if the determination system

is to be mounted in a reactor provided with a filler
device in 1its top central portion.

In addition, more accurate relief determination is
obtained. While it is being shifted, the transmitter can

20 take up a large number of different positions. When the
filling surface 1s not plane, the more positions the
transmitter can take up, the more it can vary the viewing
angles from which the relief 1is viewed, and thus the
better it can determine the exact shape of said relief.

25 Furthermore, when relief determination is performed
while the reactor is being filled, the filler device can
constitute an obstacle to viewing of relief, especially
when the transmitter is to be positioned higher than the
filler device, so as not to be troubled by the falling

30 granules. By being shifted over a long distance, the
transmitter can reach the portions of the surface that
were hidden by the filler device when the transmitter was
in a preceding position.

Finally, the shift means for shifting the

35 transmitter make it possible to mount the determination
system on reactors of various sizes, since the shift

distance can be adapted to match the size of the reactor.



constitute an obstacle to viewing of relief, especially when the
transmtter is to be positioned higher than the filler device, so as not to
be troubled by the falling 30 granules. By being shifted over a | ong

di stance, the transmtter can reach the portions of the surface that were
hi dden by the filler device when the tranSmitter was in a preceding
position. Finally, the shift nmeans for shifting the 35 transmtter make it
possible to nount the determination systemon reactors of various sizes,
since the shi filisdi $fare it Ise ladapt & ta9 SmtschPEReust ze fof MeheSr ddctor. 5
This is parti cdsarily cadvant &geons begausetetmimkesont sypossi bhe at aridse t he

same determi najjon System onawde yarlgty,of reactors,, whichls

econoni cal because reacf§EC§P§ﬁflbe re-fitfed only once every two or
three 5 yearsiedrtafreralghc Ph oederlied faelYieate edRirgtihe ormedsgeenent s,
the transnmyttefed,ss shifted in a horizontal plane of the reactor. A relief

determ nati on system can also have one or 10 re._of the follown
characteristics: TﬁgfggéﬁgﬁyfteﬁniscﬁdFFan§5éiggF?l&ﬁ&tFn tﬁﬁ?ﬁﬂcu%’ a
radar transceinvsrsurHrenuse dfher adamsing ttpar tiiscwharflcgdadvant ageoiusoriiedause it

i s adapted toE;ghkn%f measycepepts in a reactor that is being filled with 15
granules, i.e. 1n an environnent charged with dust and wth fine particles

in suspension. In dddi¢tiioh FeteEningdviant ageors torusel a0t Pansnicbeerctt hat

al so acts1as anod€GH ek, f301351hg FrELe d:hesdiwrher of conponents in the
reactor. 20 The sys §ﬁ1fu ther includes nmeans forrpivoting t he dtransm’tter

about its own axis. By pi v6fTREMHE" trafsm tter  @out 'S own® A% s, he

accuracy of theartdetudren nat imeniagyst e s fugrt-her Thepr oved.ofTheapayotis
particularly advantageous because it 1s adapted to taking
measurements 1in a reactor that 1s Dbeing filled with

15 granules, 1.e. 1n an environment charged with dust and
with fine particles in suspension. In addition, it 1is
advantageocus to use a transmitter that alsc acts as a
receiver, so as to reduce the number of components in the
reactor.

20 - The system further includes means for pivoting the
transmitter about 1ts own axis. By pivoting the
transmitter about 1its own axis, the accuracy of the
determination system 1s further improved. The pivot
means preferably have one or more horizontal pivot axes.

25 Thus, not only can the transmitter be shifted over a long
distance, but also 1its inclination relative to the
filling surface can be changed.

The shift means make 1t possible to shift the
transmitter through an angle of 360° about the central

30 axis of the reactor, 1.e. the transmitter 1is capable of
going full <circle about the central axis, so as ¢to
achieve a better topographical survey of the filling
surface.

The system includes electric drive means for

35 driving the means for shifting and/or the means for

pivoting the transmitter. Such means may be automatic or



means preferably have one or nore horizontal pivot axes. 25 Thus, not only
can the transmtter be shifted over a long distance, but also its

inclination relative to the filling surface can be changed. The shift neans
make it possible to shift the transmtter through an angle of 360 about the
central 30 axis of the reactor, i.e. theétransmtter is capable of going

full circle about the central axis, so as to achieve a better topographical
survey of the filli ngi surface The system i ncludes electric dri ve rreans for

35 driving the g
Such pmansheay che ashopatic or 6 controlled manually from a

transmtter.
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The shift means comprise rectilinear shift means,
in particular a guide rail for guiding the transmitter.
In a cylindrical reactor, said rectilinear means may, for
example, be positioned on two parallel horizontal chords
of the reactor.

The shift means comprise means for shifting the
transmitter 1in rotation about the central axis of the
reactor, preferably about a device for filling the
reactor with granules. This enables the determination
system to be shifted in such a manner as to define a
circle about the filler device, thereby improving the
accuracy of the measurements. These rotary shift means
can optionally be in the form of a circular guide rail.
Shift in rotation about the filler device is particularly
advantageous since it makes it possible to position the
transmitter in a horizontal plane at the same height as
the filler device, so that the transmitter is not
troubled by the falling granules during filling.

The determination system includes a pivot arm
having one end connected to the transmitter and having
its opposite end serving to be connected to a granule
filler device. Said pivot arm constitutes simple means
for achieving the pivoting. In addition, said arm
constitutes means for fastening the determination system

to the filler device for filling the reactor, without it

means, in particular a guide rail for
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systemto be shifted in such a manner as to define a circle about the
filler device, thereby inproving the accuracy of the neasurenents. These
rotary shift means 25 can optionally be in the formof a circular guide
rail. Shift in rotation about the filler device is particularly

advant ageous since it makes it possible to position the transmitter in a
horizontal plane at the same height as the filler device, so that the
transmitter is not 30 troubled by the fallin granules during filling. The

det er mi nat i on R/StMGIFANTIEs 2 pidfot BETM T Faviohg e e ddinedt®d Fo t he
transmtter and hasteg tlhteSed)pmeStBetIEéthJﬁerVI ng to be connected to a

granule Tiller deviee, Saidiplvat.ar proonsii tul ez slipl e fmans, 354 or

achi eving the pivotin tion Id arm constitutes nean
fastening the 1@rfmdf%‘t’tllcﬁn gy st EMtTP6hERECH | | FRRC v ter fiorl ¥ing ﬁ?gldt he

reactor, wthotadtlor/ wibel n@rﬁa@maérydf eF an m@rraltl@cattl@ngwsm%mdefotrhe
reactor to fadsten tlrrlﬁnel errP1 thertePle ) r‘grlle l| nve gtlllon % sQ %r oVi det
assenmbl y nmade Up of a i 11%r “devi'ce i 4 Petrod &8l Féactor for ' fi I l'i ng

said 5 react o*reawttd‘r granelses iand @boae det ermination system for determ ning

relief on the granulehilli %es%liz@ﬁ%lbﬂ Eaf‘@v;&é?é‘cé Ofe @S descrihgd ;above.
Finally, the invention I’OVI des a net hod mounting an assenbly as "defined

above, during ¥hi 8RSFRr Y| ¢5t Hjeeflf@dde:\‘}?%v@ f oFUFi19 i KGlthe frEactdr thict h
granul es 18 nountiee ifoit heireacd otheandathen thehdetremnmilpat iien rsystiten i s

mounted on said fill erv\g vice. T Hs’t¢§n 31,R0S54 b %‘e nﬁtﬁwn%yer Yevi‘ce has

determ nation system can be vol um nous,
been nmounted ofWHed e%[t:t%ﬁl,d 161 elen dhouerh: saﬂ"auﬁr | L&r idevdase iibd egéper al |y
volum nous,  impal tidl @t SimGeditord %}ﬁgt%ﬁgsaﬂllfcalmdlﬁi the $1linguopening
of the react OI’ The tlhneveptllloenr envibc% tfneatst eunndmegusrltt%%d oonn gheeadrleagctor,
15 even though said filler device 1is generally voluminous,
in particular since it 1s disposed facing the filling
opening of the reactor.
The 1invention can be better understood on reading
the following description given merely by way of example
20 and with reference to the drawings, in which:

Figure 1 1s a section view of a petrochemical
reactor provided with a first embodiment of a relief
determination system of the invention;

Figure 2 1s a section view on 1line II-II of

25 Figure 1;

Figure 3 1is an enlarged view of the system of
Figure 1;

Figure 4 is a perspective view of shift means and
of pivot means for shifting and pivoting the system of

30 Figure 1;

Figure 5 is a view similar to the Figure 2 view
showing a second embodiment of a relief determination
system of the invention.

During a refining process, o0il flows through a
35 petrochemical reactor 10 that is cylindrical in general
shape and that 1is shown in Figure 1. The reactor 10 1is

provided with a filling opening 12 and with an emptying



the follow ng description given nmerely by way of exanple 20 and with
reference to the drawings, in which: Figure 1 is a section view of a
petrochem cal reactor provided with a first enbodi nent of a relief

determ nation systemof the invention; Figure 2 is a section view on |ine
I1-11 of 25 Figure 1; Figure 3 is an enlarged view of the systemof Figure
1; Figure 4 is a perspective view of shift nmeans and of pivot neans for
shifting and pivoting the systemof 30 Figure 1; Figure 5is a viewsimlar
to the Figure sAEW Show R§carséEbnd éﬁb%@isrr@ntc%ftraa]{ el§ efi et erfiishat i on
system of the inventi 0p. iburdingea rief ini Ng PrRcessse@iilorf | owsi ddveughy a 35

petrochem cal react orow1q5t hat is cylindrical in general shape and that is
shown in Figure 9. The redctor 10 is provided with a filling opening 12 and

with an enptying 8 Boper nghd40iThe loegctdrral@rhasna centrak véntiwald axis
X, and it ks filled,inig filling diegctd opsipdicated by, the arrew 1
Before the oil flows through the reactor 10, said 5 reactor is filled with
a catalyst 16 /PP FormDf ©fghafnies Sxérydeor PparousCrkt +uded Hedds
contai ni ng netate rdhecsract ofiilsedidied mid htdreilgrsand es; W&y negans of a
filler device 1 Simlar to, sdhe_fjill V] I b Ny unent FR 2
862 625, and |'E£Ll8l|lsé% irqi%\gldcésléﬁ’ni %)drdnj‘{aerr 1t8§a%§%o§§|fg§% %%Vls%%% I ng tdhe
granul es in the"fBPABENE FBhoweP? The fetdettdeévi dd ligd sasusperdadyin t he

reactor by meanspefsverd i sal spupperingrepber sriQuats aghednto rapm @¢t ef nal
structure. In order tOﬁQec.that he %rell@ul.e fllllng 3urfa&$ 15 2t0 is
pl ane and hori Z6Mtdl, & §ystem2 G ‘e tPnventioRended in the reactor

by means of vertical support members 19 attached to an
external structure.

In order to check that the granule filling surface

15 20 is plane and horizontal, a system 22 of the invention
for determining relief on the surface 20 1s mounted on
the filler device 18. This system 22 is connected to a
processing system and its function is to determine
whether the filling surface 20 includes filling

20 discontinuities, such as cones.

As can be seen in Figure 3, the system 22 includes a
transmitter 24 that is more precisely a radar
transceiver. That radar is capable of taking
measurements over distances of as long as 70 meters (m).

25 The radar 1is positioned above the filling surface
20, in such a manner as to transmit electromagnetic waves
towards various points of said surface, e.g. the points
A, B, C, and D, thereby making it possible to determine
their heights inside the reactor.

30 The determination system 22 also includes means 26
for shifting the radar 24, which means are shown in
Figure 4. Said means 26 comprise a circular rail 28,
mounted around the filler device 18, and a pivot arm 30
mounted perpendicularly to the central axis X of the

35 reactor. The pivot arm 30 has an end 31 mounted to be
shiftable in rotation on the circular rail 28. The

rotary shifting 1s implemented by means of a rack 32



for determining relief on the surface 20 is nounted on the filler device
18. This system 22 is connected to a processing systemand its function is
to determine whether the filling surface 20 includes filling 20

di scontinuities, such as cones. As can be seen in Figure 3, the system 22
includes a transmtter 24 that is nore pPecisely a radar transceiver. That
radar is capable of taking neasurenents over distances of as long as 70
nmeters (m. 25 The radar is positioned above the filling surface 20, in
such a nmanner ML ahsniPeelPEctPEfagnéti ctiavest Lt swar deC VG ous "Foi nt s
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22 al so incl udstelgeérr%alangg C%%L&%r{opééh(??t?ﬁ%éfﬁeé rrél%%orrOZ%? vvh?é% %gngsagg shown
in Figure 4. S doheahs @28 cohpihae dsciefsrte af foeg thenpind edl adéund t he
filler device dgncanddarpi vatk arax3024 nounted perpendicularly to the central

axis X of the 35 reactor. The pivot arm 30 an end 3 unted to he
shiftable in rot atie%‘r? o%ettehrénl YT ar YaiTe ;5325 ﬁ'g%o FBFingth?Pﬁg 4:65
i mpl ement ed byfarapsvofimgrdabk 32ad:r préviadedtatitheoperighiery ofTitelse rail

28, co-operating W th,a pidign 34csecured £o.the phyot;arm3Q, the pinion
36. Th d 38 of e

34 being driven by an electric notor e en t pi vot arm 30

that is oppositEHYGREChEYeide3PLpse 44cHANBEEREE tD t HE'T &faio 24X 1Phe
det er m nat o on sfystieim 22dat sosi Aekudestmeanss 40anf oe pieeot iing tiheidcadar 24

about its own axjs., Thes means conpri.se.an_electric tor_42 driving the
Fogar,  oynbold Sba ty Ena T Bea g TneEr S anar Thetorihi PlsiE Y5 the
radar is hori zomeaal prasieahybelitseen FfadFgupréae, ahd: al lcowslehe rtdddr to

pivot in a verddgalipl ane Renc@Bd 2005 e precizeltadnoa radial plane, i.e. a
plane that Operation of the relief determination system 22 is
15 described below.

While the reactor 10 is being filled, the radar 24
is in a first position, shown diagrammatically in
. continuous lines 1in Figure 2. The radar 24 transmits
signals towards various points A, B, C, D of the filling
20 surface 20 that it can reach by means of the pivot means
40. Thus, in this first position, the radar 24 can pivot
about the axis Y to take up various inclinations, such as
inclinations of angles B (beta) and B' shown in Figure 3.
The angles B and PB' can vary over the range 0° to 80°.
25 Therefore, the radar 24 can take a series of
measurements, in order to determine the heights of points

of the filling surface located in the vertical plane Py;.
Once the radar 24 has scanned the points of the
filling surface in the plane Py, the shift means 26 are
30 triggered, in such a manner as to shift the radar 24
through a <certain angle o (alpha) about the axis X.
Thus, the transmitter 24 can be shifted in the horizontal
plane Py that can be seen in Figure 1, in such a manner as
to take up a plurality of positions about the filler
35 device 18, by causing the values of the angle a to vary.

Each time the radar 24 changes position, 1t can take



contains the central axis X of the reactor. Operation of the relief

determ nation system 22 is 15 described below. While the reactor 10 is
being filled, the radar 24 is in a first position, shown diagranmatically
in continuous lines in Figure 2. The radar 24 transmts signals towards
various points A, B, C, Dof the filling 120 surface 20 that it can reach by
nmeans of the pivot nmeans 40. Thus, in this first position, the radar 24 can
pi vot about the axis Y to take up various inclinations, such as

i nclinations GFeHEHFIESIGS( biet ajandof BeSRABWT Y nVeF guie! 30l aThePangl®s R and
(3" can vary aveind heg riangevittiag88noldd dherefore,4ct.he radar 24 can take a
series of measurenents, ibne osre%%r itqueEl%rnEne.the lhci hrtles lgg Eproi s of the
filling surface | odat ed 1 0t e Ver'ti caf pFané P! vé?lce the radar 24 has
scanned the poimntsnof™t heosiffildn, ngshswrf aoe dasitdre plame 9vortdereiifity neans

26 are 30striggergdargiesughoa maNnEr Asct 098hi f teptche - sadar»24 LAr gugh a
certain angle a ( Iepfga) about_ the axis X. Thus, the transmtter 24 can be
shifted in thélﬁo{ﬁ ntAIST pl 51 P tHA"Edn be sedndm Figurd ™, 9 Ssuch a

manner as to nekewgrea sl urakict yaoé post t iaonssabout t ieohi | tlee 35idevi ce
18, by causi ”gpcSJ‘iec%ar!,UG?ng%gﬁs?gcé‘ﬂgkeb@céﬁswr&@ tHAC réégﬁcéhgifrac%aer 24

changes position, it cant ~nmeasurenents in the corresponding verti cal
pl ane Pv,, by fheds 6fVicepi Vot ildg abdutcaHeEmeahs 4oe ASacaRTbe séén in
Figure 2, 1bn wWhich tdhe radas 24i8sSnti noady ditdh,posid i eAda shown dan dashed

| i nes, correspondin 5 an. |e a of _a value of 90, .the radar 24 can be
shifted over I%%ded]?s?%n%gg, ?%grf?ﬂ%t SPETE5h ?5% anevalseﬁ’rlélr?enainsqqiehatt%aé:re not
accessi bl e frohsthetdirstdiposidritonfrdm ther tiicwiaw bewagse fofthehef iprsgsence

of the fillerygdemicg 18 in the center of the reactor. In In addition, from

said nth position, the radar 24 can view , _
The means 26 make 1t possible to shift the radar 24

15 through an angle of 360° about the central axis X, sc
that, once the radar 24 has travelled a full circle about
the axis, while taking up a plurality of positions about
said axis, a topographical survey that 1s particularly
accurate 1is obtained of the filling surface 20 of the

20 reactor.

The measurements may be taken by the determination
system continuously or periodically. They are
transmitted in real time to a control station and they
are processed in such a manner as to make it possible to

25 obtain the topographical survey of the filling surface
20. By means of said topographical survey, 1t 1is
possible, once the relief of the filling surface 20 has
been determined, to modify the filling parameters in
order to correct the relief and obtain a surface that is

30 plane and horizontal.

Furthermore, it 1is possible to record a history of
filling of the reactor that can be consulted subsequently
if it is desired to verify how the reactor was filled.

The method of mounting the filler device 18 and the

35 determination system 22 1in the reactor 10 1is describec

below.



relief on the filling surface froma viewng angle that is totally
different fromthe viewing angle of the first position. The neans 26 nake
it possible to shift the radar 24 15 through an angle of 360 about the
central axis X, so that, once the radar 24 has travelled a full circle
about the axis, while taking up a plurallilty of positions about said axis,
a topographical survey that is particularly accurate is obtained of the

filling surface 20 of the 20 reactor. The neasurenents may be taken by the
det er i nati on sysﬁéﬁ?&éﬁtlﬁ@6u§ﬁflﬁﬁ|ﬂ§ﬁ%ﬁﬁ(ﬁﬁdyaSTﬁé9paFEedtPén§ﬁﬁtted in
real tine to awentitohesbatrsondandstheyntat eiprigcessectidr suchea, Manaer as

to make it posy't%'r%l%‘% %% °b§ r&hﬁztOPsogfn%Bﬁ'tgé' ST R Oéew@ f' '8' | ng

surface 20 ographi cal surve SSI once
the relief of Redefrigblliyng l§urlfsaé@%eﬁ‘asfem@ééﬁldettéﬁﬁﬁﬁéd bwom@dﬁfyft he

filling pasametiars,i Nsoonrder tor Cokr egdsy heor ol dvefvcangn @bt nmaysur bace t hat
is 30 plane and horizontal. Furthernore, it is possible to record a history
of filling off Y& FedEf6F°fhat can be consul ted subsequently if it is
desired to verify Howat ke ipeadvordiwasrént | mountThey metthod!, off imsumtyi nget he

filler device 18and thPa1§5 2@etP£ mm%%'t@@ Syt eAL 22 in dhegLeact or gl is
described below 11 First gart e filler device 18, as suggorted by the

support menberDeT9, F3iGodntedri MEHEreatt oPUPPRERSIL Y  HBE erSMERAETON
system 2210 s nuiteed @ﬂ)thEsdﬁUUﬁEe&8on Rmef ercahitysr.it TBenDuAtedavamovably

t hereon, by ns of 5 cI| gso, that it is easy,to n unt on
anot her reac??%’ I a s dgf?ere%%v%%u% %naéhefgnﬁouP?rgtpg ng

circular rail QH¥qw§aWDuhQ%h éﬁ t e effielrped ydenw céaqgening it removably
with clips. In order to mount the arm 30 and the radar

24, it 1s advantageous to insert them into the filling

15 opening 12 perpendicularly to their final position, 1i.e.

so that the pivot arm 30 is parallel to the vertical

axis, thereby reducing the amount of space necessary for

mounting it when the filler device 18 takes up too much

space in the filling opening 12. Then, once the radar 24

20 and the pivot arm 30 are 1inside the vessel of the

reactor, it 1is possible to align them perpendicularly to

the axis X, so that the arm 30 lies in the horizontal
plane Py, e.g. in the first position described above.

Another embodiment of the system of the invention is

25 shown in Figure 5. Elements analogous to the elements

shown in Figures 1 to 4 are designated by identical

references. The shift means 26 comprise rectilinear

means 46 aligned with two chords of the circular section

of the reactor 10. The means 46 are made up of a guide

30 rail that 1s stationary relative to the reactor and that

co-operates with complementary guide means on the radar

24. As in the first embodiment, the determination system

includes pivot means 40 for pivoting the radar about an

axis Y'. Thus, in each of these positions, the radar 24

35 can be inclined in a vertical plane Pyy, so as to scan the

filling surface in said plane.



Then, said filler device, as supported by the support 10 nenbers 19, is
nmounted on the reactor. Then the radar 24, as connected to the pivot arm
30, is mounted on the circular rail 28, preferably by fastening it
removably wth clips. In order to nmount the arm 30 and the radar 24, it is
advant ageous to insert theminto the filling 15 opening 12 perpendicul arly
to their final position, i.e. so that the pivot arm30 is parallel to the
vertical axis, thereby reducing the anmount of space necessary for nounting
it when the filler Hsyiks gl toaﬂge@)%ﬁ?ttl@@ ifiic H- Nes patse S tshes 449t g peni ng
lﬁ. Then, oncecidendadar o%ﬁo@)@ralﬂldohhsf Etf\/@tfla:rsfﬂ %th@:'dam:eﬂ$l de tEe vesselx of
the reactor, it is.possible to i em per pendi cul ar the axis

so that the arm :%OSFIl asﬁyn the grl g%n%} éjge % : tnﬁe °fi r'st

posi ti on descrided iabosel tmnébheabewbo@lwmmbqﬁ th@dgy@mém of the invention

is 25 shown in Figurs P i e Anal egous,d o he elenments sk?dlﬁ\éin
Figures 1 to 4 are deS| nated by identical references. The shift rreans 26

conpri se recti®?Ear P ABans 465al5YTed e t hOt W6 “ERBI-8E orfe]tlhee'E cPrcui™ar
section of theireact crurliceTh® meansudbharengade upued an gupeteat3d rai |t hat
is stationary el t h or a p te

conpl enentary gﬁg%ﬁ%ngh%n%teﬁgil(r&%dart%ggiw tSpa(Eg ﬁ % |%r sct§p er%o%(fl rrtehﬁt t he
det ermi nati on T’séy%}t em WAt lides Npivers Feansd M’Wadl Ol AgNERE tr adar about
an axis Yo. Thus, imn @a@blef Alfweb@osméﬂ&ﬁs,thgbe f@dars 242 351 €@ he,
inclined in a vertical plane % as to _scan the il surface in said
pl ane. 12 Theq?ﬁﬁ“hoao °8per at'i orﬁjecgferﬁ‘ﬁgagfzg?eﬁlylsgegl Ml ar'G of $He Het hod of
operation of tiwel¥q rstlsenbpdprentng Fienaklyrent Sthegul debevaotseddiﬂrmnddﬁe
invention is notslidided tt‘?ﬁath%réb%?tg@é%ﬂgﬁ%&%@@ ments. 5 Anbng the

advant ages of the I nvention, it shoul “noted that it is possible to
determine relief Oﬁhﬂﬁgly, through 1ts Smellc1ty, light welght, and

15 compactness, the determination system can be fitted to
various types of filler device, and it can be implemented

in the most confined of spaces.



filling surface 20 without having to cause an operator to go inside the
reactor, thereby sparing the operator the task of working in a dusty and
chem cal environnent. 10 It should also be noted that it is particularly
qui ck to mount the determ nation systemin the reactor, while also
procuring a systemthat delivers distance3 neasurenents that are
particularly reliable. Finally, through its sinplicity, light weight, and

15 conpactness, the determ nation systemcan be fitted to various types of
filler deviceCtladdSit can be inplemented in the nost confined of spaces. 13

CLAIMS | . A systemdyd2enf or2get gom nidige feldiefy one ai gf anul ea fgdahnung
surface (20) i .petrochem c eact or 0 the fillli di recti (15) in
whi ch t he reacf!:lol?lggg £ 88e5%é8§i ﬁ?n‘a %é%/re% }?ecr[é Cdi r'ec cP%Dnr, (tl(ka? ’rggce:tor

having a centiidllivertdgadctadrs (Xp) time wystlemthaclusiaigpra 1sr drnsaett er

(24) configur %fti%i% DQSW&PBPQanQA/ﬁr_et&%onﬁ! I LhBg §é1£<§@&§ (r%gz)inign %!JCh a
manner as to transm.t a ngnaI to various points of said surface, said
system 10 bei f§Charact’EhiZ2&dLi ntHat i) ncltifes SYRISE nedndU@26y  for
shifting the turansmitter (24)) rebafiyerdd tbereenpoalti@dds aXpvef thhe

reactor thr OUgﬂﬂ ﬁqngn@&f(a%e( a ;p(h)a_))nt Eé&h ias & era§ h@@ anngéig' A

system according to claim1, erein the transmtter 1s a transcelver, and
in particul ar sd9radart®r dAgéerverroi(d4) . 0B, sAidystematoor 8fhg tSYSEREI m 1 or

clbai m2, fort fwi_ngZQHa&%Id@@irmgeaeaﬂs tgl_éQ) iftorinléil\ﬁ@%isn@fhtﬂﬁ? ffmre&ﬂ%m(ﬁ%er (24)
about 1ts own axlis. 4. . system accor n any one or Clalns to )
Whorei n the SHAT STHETe Pob) Caka FT hhea br (hF M S5 tho TVaren ¢t er
t hrough an anglxe s( dX)ofof360cabeattbhethrengr adn axiglof (¢ hea irgactiorthat

is greater than 60°.

15 2. A system according to claim 1, wherein the transmitter
is a transceiver, and in particular a radar transceiver
(24) .

3. A system according to claim 1 or claim 2, further
20 including means (40) for pivoting the transmitter (24)

about 1ts own axis.

4. A system according to any one of claims 1 to 3,
wherein the shift means (26) make it possible to shift
25 the transmitter through an angle (a) of 360° about the

central axis of the reactor.

5. A system according to any one of claims 1 to 4,
including electric drive means (36, 42) for driving the
30 means (26) for shifting and/or the means (40) for

pivoting the transmitter.

6. A system according to any one of claims 1 to 5,
including preferably releasable fastener means for
35 fastening it to a filler device (18) for filling the

reactor (10) with granules.



5. A system according to any one of clainms 1 to 4, including electric drive
means (36, 42) for driving the 30 neans (26) for shifting and/or the neans
(40) for pivoting the transmtter. 6. A system according to any one of

claimse 1 to 5, including preferably releasable fastener neans for 35
fastening it to a filler device (18) for ¥4lling the reactor (10) wth
granules. 14 7. A systenlaccordlng to any one of clains 1 to 6, wherein

the shift neans (26) ngrlse rectilinear shift rmeans gg , in particular
a guide rail for éhlﬁ?ﬁ@ Fhe CTFEnSmi t tor 279 8°NA Kfst EnfaBiordi hg tY any
one of clains dh¢oeil twbereintt heashi f (2 aeansu{26e coaprismamansh{28, 30)

for shifting $£§I§qu%V]tH%g VICeq%%é)oqigggyéetnggquragﬁuag:%(39 of the

reactor, prefer y about a or f reactor with
granules 9. Atsyatehittcording to claim8, including a pivot arm (30)
havi ng onesend (38) connected to the transmtter (24) and having its
opposite end ( servi to be 15 connected to_ a a Ie flller devi ce
(18). 10. An ag erbl §YR ngge F%reﬁ%Vi%%e( aé pétrB@hgﬁlcal
reactor for fitvhémimsatie reacfbrmwmsh ( gv anubres: iavd rmﬁfaras det®er mhation

system (22) fogy,20: del ertnbmﬂlgar{s%!ﬂt%romﬁ heogsanul e bbbl ngsurfacein the
reactor according to an one of clains 1 to 9. 11. A nethod of nDuntlng an

assenbly accor8fhy (o cpalﬁW61§§ﬁ?§f eaHFGFraﬁﬁﬁlﬁﬁqﬁ%(ﬁ1??Y%SQy tHe
device for0 25¢tér | fingiddereeactzaron whtgranahese{18) is nounted in the
reactor, and then the determ nation system (22) is nounted on said filler

devi ce. .
9. A system according to claim 8, including a pivot arm

{(30) having one end (38) connected to the transmitter
(24) and having 1its opposite end (31) serving to be

15 connected to a granule filler device (18).

10. An assembly made up of a filler device (18) 1in a
petrochemical reactor for filling said reactor with
granules and of a determination system (22) for
20 determining relief on the granule filling surface in the

reactor according to any one of claims 1 to 9.

11. A method of mounting an assembly according to claim
10 on a reactor, during which firstly the device for
25 filling the reactor with granules (18) is mounted in the
reactor, and then the determination system (22) is

mounted on said filler device.





