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 determning relief on a granule filling surface in a 5
petrochem cal reactor. The term "granul es"” is used belowto
mean any type of divided solid particles.; The "vertical direction" is
defined as the filling direction in which a petrochem cal reactor is
filled, and the "horizontal plane" of the 10 petrochem cal reactor
is defined as & pbeasREMNHeFPRNAIEFERAINING SAEUIER | BNNR dGRBBVLDN FITHhENG

i nvention appI@@@Fh@Etﬂ@ﬁlqﬁ@RgEHgﬁgtAL rRekreghem cal industry. It is
known that, in the course of being ref Jnedngetroleun10|l undergog&or

chenical 15 reactiORS, THEFRti COPEREIG atFdebptact® KhowyShs™a
"petrochenlcalde@acm@minQINEbidéromo § agrbnt g e fihéineactirbass the 2

oil in the 5ea%kggoghgm@bgﬂnf@gghoa catalyst in the form of granules
that are generally ?orogs exprurﬁgt eads conta% g % net al nFounds
It 20 should be not®d tREF {AEPECFocHEM SR PEAR oFoggﬁ@?aP y type
operates at prefsgn@gsdigi aglic pdrricdnge O0Thar Sverc k] bHrsctaom' ats

tenperatures | YieRgnka &betw@nfg.eumgcdipec‘iqfaﬁ 1ht wh;scrkn@mbttr%he&lb@al
catal yst nmust be rgglaced

25 1 f, Wo
o e [0 reprarBr Y PLEfer ¢ natt cubeor ekt ba PIgna  ren e
is filled Wthrlteshhentedlysteachprnbande fofned graaubéats | parpedeiirekar
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reactor. Heﬁfpghﬁmkﬂﬁitﬂﬂﬂﬁst%hrleItheSpb@@%ﬂﬂﬁﬂﬂh@aﬂnréaét@ﬁuiéﬁ
being filled wdth greanyl eserihedfilddvrgisunf a@ﬁl(iulﬁjeﬂd&st ORheMi éfCe

defining the her%ﬁo?ioﬁére%%y Do chl&%r anyj eg) recerPstlacliTel Fnou?‘n FE%' ang

and as horizon ‘ ng t he g i ng,
filling surfacepﬁﬁé§%9ﬁ@99%ﬁ i gpackeerg - by ¥or AF @ratébnéac%¥%ﬁ?q?hethe
granul es can Zeactions, the oil in the reactor flows through a

catalyst in the form of granules that are generally
porous extruded beads containing metal compounds. It

20 snould be noted that the petrochemical reactor generally
operates at pressures 1lying 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 1s 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 deocument FR 2 862 625,
That filler device is placed irn 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 filliug 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



beconme 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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eccentrically relatlve to the center of the reactor, e: pl ura y
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art. That system has a transmitter, such as a laser beam
transmitter, positioned above the filling surface, in the
25 central top portion of the silo, for the purpose of
transmitting a signal towards different points of said
surface, thereby making 1t possible to determine the
heights o©f the wvarious points. In order to scan the
entire filling surface, the transmitter is provided with
30 means for pivoting about its 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 is wused 1in a storage silo in the agri-food
industry, that receptacle not having the same
35 configuration constraints or indeed the same operating

conditions as a petrochemical reactor.



10opposite transmtters. Al though such a solution would nmake it
possible to obtain accurate neasurenents,it would require a plurality
of transmtters, which would be costly.In addi tion, since those
transmtters would be relatively 15 renote fromthe filling opening
of the reactor, it would be conplicated t9p nount themon the reactor.
An object of the present invention is to provide a systemthat makes
it possible to obtain an accurate topographical survey of the filling
surface in a 20 pefrechemnidan r éaesorin wittheoutfaasi nghat pl whalet ytiof

transmtters, @weRoWASH: d41e AOR:tREr ikOBeOhgt Ll IRAGHGH :jgsza%%l@,' eghdy
a filler device. tTo t hi %.end, A h‘ﬁ] i nvention ,provi esj?% salstggn
for determiningSF&Ffer 6K £%Grantl €% i1 nf ¥lrface i A°aF y the
pet rochemi cal rfdadesr ,daeef.i || ik @i reeidlon i hnwhirgdert heor eddedn is
filled Iolef i g n&aﬁi‘é.@é&f@@z ;.dd.zgﬁgﬁjér_tdpﬁﬂcalh@ufeéﬁt ot ha&} _@gtargerf&nging
vertical axis, t stemin ng a transmiter,conflgure 0 be
posi tioned abofélr?ﬁ§¥fi i ﬁ&ggﬁrk’gcé&eicﬁsgﬁ% go mRhner ast Sr. irlatnysn%
a 30 signal td&rpaFPdbsepoiint $h6f L8R BoBtaé, thai Beasisttemibebagh 2
characterized imanhBat dst tachudes sheht edeansrierishi fdidtgveheo the

transmtter rel ati [ xi s qQf th eact or through
angle that is d:%ééf\égrE?h%ﬁSGg?QﬁO@s'hgemgd %ep?]l(%?%%l‘?)ﬁacffrt#]leameg%ﬁfgﬁ%f
t he 35t randfi t tBPOEHER eSPBIRAS tE6Y8hi fting the transmitter as a

whol e. It thus conprhsesowgmDsenend sduddians watil @Nmake aiGDYEFRH1d Nto
AL O e AR, SR B St e LTS AR
plurality of transmitters, which would 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 is to provide a
system that makes 1t possible t¢ obtain an accurate
topographical survey of the fiiling surface in 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 invention provides a system for
determining relief on a granule f£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 wvertical axis, the system
including a transmitter configured to be positioned above
the filling surface in 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 in rotation relative to an axis external to the



Thus, by using these shift nmeans, it is possible to shift any
transmtter over a relatively long distance so 5 that it can take up
a plurality of positions about the central axis, e.g. dianetrically
opposite positions. As an order of magnitude for the distance of
shift of the transmtter, it can be nentioned that, if the reactor is
cylindrical, the transmtter may be shifted over a 10 distance
greater than the value of the radius of the reactor. As a result, a
singl e transni tir@nspgtsesffi cirtht to obiliarsa tfogpegr ®iNPeangsupfeytof
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to nount the determntlons stem on reactors of ‘\ég{lous i zes, since
the shift distancertaRcb&@ 4Gapted™ ¢ mMhERH FhePsI &S HHe rdadtoter
5 This is partidaviael ynadwantoegeousrbeqauseont nmakes it possible to
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which is economni.cal, gcaus]%a la reac tog ght be re-filled only once
arshnile Fap
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angles from which the relief is wviewed, and thus the
better it can determine the exact shape of said relief.

25 Furthermore, when relief determinaticn 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, s¢ 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.



Thetransmitteri satransceiver,andin particular a radar transceiver. The
use of radar is particularly advantageous because it is adapted to
taki ng nmeasurenents in a reactor that is being filled with
15granul es, i.e. in an environment charged with dust and with fine
particles in suspension. In addition, it 4s advantageous to use a
transmtter that also acts as a receiver, so as to reduce the nunber
of conponents in the reactor. 20The system further includes neans for
pi voting the tridsm it epaabbttlanly oydvantiageoBy pievetibag itthemakes it
transmtter abQissibsc0Wd A%ESihtheamé CHE 8CH itk tl bR Q?E@érﬁn Bﬁ-thoﬂlde
systemis further. n?rovgd E§§O$IVOt egns .preferab %
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to shift the trans [ rough an angle of 3 yt t he centr
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circle about tﬁ@aééﬁ?W%wt%Mr%he5&?%@§mﬂ6t%%h}%v%h%ﬁqﬁﬂtkﬂ a horlzontal
t opogr aphi cal suEvweyoof tiideddcltbi-ng surface. The system

i ncludes electric d&r%%lg?gngeE%Fmég%%loxrn?eEQQ gggnslsgrhshrf%;ng

and/ or the neans for ansm t Such neans fmay
automatic &p @wore of the folleowing characteristics:

The transmitter is a transceiver, and in
particular a radar transceiver. The use of radar is
particularly advantageous because it is adapted to taking
measurements in a reactor that is being filled with

15 granules, i.e. in an environment charged with dust and
with fine particles in suspension. In addition, it is
advantageous to use a transmitter that also acts as a
receilver, sc as to reduce the number of components in the
reactor.

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

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

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

30 axis of the reactor, i.e. the transmitter is 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



controtled manually froma control station distant fromthe
petrochem cal reactor. The systemincludes fastener neans for
fastening it to a filler device for filling the reactor with 5
granules. Thus, it is particularly easy to nount the transmtter on
the reactor, since it suffices to nount ig on the filler device,

wi t hout having to access portions inside the reactor that are
difficult to access. Preferably, said fastener neans are rel easabl e,
so that 10 it dtpossed| maneahipunirathes detreymulnattiadid osystietron from

various di fferemhte gl;l_»g(gh(gﬁ\eaqegea@f@thus on various di ffer ent
reactors.

?Flft ans co |se rectilinear S%I Jreans in
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device is partivdiacky ddrantagequslst negviiteRKeSd ttRESSHP! @akOous
position the tr r orizontal plane at the sane hei ght as
the filler deV|O§g%gM—:P1€ % i r;transmtter is not 30troubled by the
falling granules duri ﬁ@efF]PJrft'ngmea“S compyhge dee el M Ediros s ¥§t BRRns.
i ncl udes a pivain granthaviag anguead eennecsedqgtddite titsansrdardstner rand
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device. Said pivot armconstitutes sinple I evl
pivoting. In addieFPoR: 83 BOA+ M ¥EHs ot l?f‘“é?s pﬁ‘ééhé@ o?mTJa?é)c”éﬁlln@ PR@S
determ nati on syfsteem teadthwer fill er device for filling the reactor,
without it 7  The shift means comprise means for shifting the
transmitter in rotation about the central axis of the
20 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
25 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
30 troubled by the falling granules during filling.

The determination system includes & pivot arm
having one end connected to the transmitter and having
its opposite end serving to be connected tec a granule
filler device. Said pivet arm constitutes simple means

35 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



bei ng necessary for an operator to fasten the el enents therein.

The invention also provides filler device in a petrochem cal 5reactor
with granules and of a to go inside the reactor an assenbly made up
of a reactor for filling said determ nation system for determ ning
relief on the granule filling surface in-the reactor as described
above. Finally, the invention provides a nethod of nmounting an
assenbly as defined above, during which firstly the 10 device for
filling the redeiof WPERSERBNUITS 4N apsaAted t& Ihelrwids dhe asdcthen
t he determ natiten fayséenties gmewahesd eierzand filler device. Thus, it

i's possible to moun héhfhfgﬁéng g%gbﬁgéﬁé%%%ngnmg%g%hbryt 28 r 8B ?

vol um nous, after t evi ce €en nbun
15 even t hough A8 APV EFE devi @eitsogesieioall y co6F ani %%sf,l%lﬁng said
particul ar Sinceactokswdtspgsedufeci gl tde 41 bdtdaniopeabng soktéheror

reactor. eteﬂﬂ?n rﬂ(}%eﬂ%il%“f %%”er]l%% %‘?EBS’Ie u Plelrl%t O%q] ggcé egg' 919?]

the follow ng escrlptl gl ven mer y way o exa
reference to tHEAGEN %ée%%l\?ﬁ?cﬁbov% gure 1 is a sectl on view of a
petrochem cal react8ingroyi dés Winthnaidn retovedbeds neath@f o meluheing

det erm nation %%@téggé%%lph%slQ%QQH%gnabfve, during wﬁ&gHr%lgst§yathe
section view on |ine of 25Fi gur
10 device for filling tRe reactor with granules is mounted

in the reactor, and then the determination system is
mounted on saild filler device, Thus, it is possible to
mount the determination system, which can be vecluminous,
after the filler device has been mounted on the reactcr,
15 even though said filler device is generally voluminous,
in particular since it 1is disposed facing the filling
opening of the reactor.
The invention 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 1is a section view of a petrochemical
reactor provided with a first embodiment of a relief
determination system of the invention;:

Figure 2 1is a section view on line 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 vwview similar to the Figure 2 view
showing a second embodiment of a relief determination
system of the invention.

During a refining process, oil flows through a
35 petrochemical reactor 16 that 1is cylindrical in general
shape and that is shown in Figure 1. The reactor 10 1is

provided with a filling opening 12 and with an emptying



Figure 3 is an enlarged view of the systemof Figure 1; Figure 4 is
a perspective view of shift means and of pivot nmeans for shifting and

pi voting the system of 30Fi gure 1; Figure 5is a viewsimlar
to the Figure 2 view showi ng a second enbodi ment of a relief
determ nation system of the invention. 8 During a refining,

process, oil flows through a 35 petrochemcal reactor 10 that is
cylindrical in general shape and that is shown in Figure 1. The
reactor 10 is prroviided 1Mi-t h Taef idelaichgr openhag d2candral te @i cedpyiag

8 opening 14. The raartar D hasiad Gents ali1Vehyi gake@Xish XnfRdikl b9
filled ina filli ng di regél on indicated by the arrow 15. Before the
oil flows throu h&°Feattor 10, said 5 reactor is filled with a

catalyst 16 in the Pefpref thramillesilogsg.thabupor bbs extruded lBeadsid

contai ni ng get aleacthe reactoriés fikhed wiidnithe granyhes kb by {reans
of a filler device %8,5 simlar_to the fly ef{, %w ce described in
Docunment FR 2 §627695% afia”i t°F LFiAPed*hE" SERy ©01h* HE Ho dSitAl &
by sprinkling tHe greasibesipnfthked otimboftha ghoweles THe My IMeensdefdi ge
18 i's SUﬁpgndEdfjjllleTrh@eﬁfﬁlagt 08, byirﬁfﬁﬁ}ls tQf t\é@r tfiiQQ-ErSHeE@Q{]é dEie ks
19 attached to an extern tughyr n order to ck, that the
granule filli ngmsu[r? Ca“%‘ee“%ﬁ%‘z& géyp tte aé]ﬁil(’j l%orliszo J?lgﬁd a"“ssy%ntlgr%rﬁy
of the inveéRti cif frorssdéter Bivniskginslind Wie tdrensuebade 20ei Somunf ed

on the filler dadwee.l8Thdhis) BMSIRMiIZE 18 LCOMIRGLAeE0iR HOGRSSHAY

Shtem and TS JAELAN 42 10 el e dheL gt Lhe, U1 LLLug, 2y (act,
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 1is 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 1is capable of taking
measurements over distances of as leng as 70 meters {m).

25 The radar 1is positicned 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 2§,
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 is implemented by means of a rack 32



As can be seen in Figure 3, the system 22 includes a
transmtter24thatis noreprecisel yaradar

transcei ver. Thatradari scapabl eof t aki ng nmeasurenents over distances of
as long as 70 neters (m. 25 The radar is positioned above the
filling surface 20, in such a manner as t® transmt el ectronmagnetic
waves towards various points of said surface, e.g. the points A B,

C, and D, thereby nmaking it possible to determ ne their heights
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Pv, and nore precis ane i tane th contains
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15 described below.

While the reactor 10 is being filled, the radar 24
is in a first position, shown diagrammatically in
. continuous lines in Figure 2. The radar 24 transmits
signals towards various peints 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 inclinatieons, such as
inclinations of angles  (beta) and B' shown in Figure 3.

The angles B and B' 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, it can take



VWhile the reactor 10 is being filled, the radar 24 is in a first
position, shown diagrammatically in continuous lines in Figure 2. The
radar 24 transmts signals towards various points A B, C D of the
filling 20 surface 20 that it can reach by nmeans of the pivot neans
40. Thus, in this first position, the radgr 24 can pivot about the
axis Y to take up various inclinations, such as inclinations of
angles p (beta) and p. shown in Figure 3. The angles p and p. can
vary over the mErgeré0ctbs 800 the 28cfiterremdieg tvhetiadarpldhecab,t ake
a series of nmegsureMeRt §¢ JiALASr abQudater pbRgs the hei ghts of points
of the filling surfgce | ocat ed i n.thg.verti cal, plane Pfl. ghce
the radar 24 has scAAn&d the Pornts 6f9tHe Fi 1M Hglgt&rtf}h%erﬁq?rtﬁ s
pl ane Pv, the siifan mEangofstiate LOvWr iiggeeetedi hiseeh @onmEarPENdasy
to shift the radaraR4athdroughod cerdiaik awlea (dlPhdaabot tHe pe
axis X. Thus, the transnitter, 24 can l%%nggisfted inhtt{e h%ri zont al «
pl ane PH that can be seéh 1n Frgure T-M%3uch®a naliner s (6"t ak&<Tp
a plurality of "WESUEPBAR Abdett herti IMcdr 36desdiddel8frpy cdifsi Agrehe
val ues of the gnglieiant Oé\ﬁargé-rtEaﬁbaiEi Pecdihe: r@ﬂa’ﬁh@Afpﬁg@@r@ﬂas of thvle
position, it c t.ake 1 asurenen in_the corresponding vertic
pl ane Pvn, by ?r%alr%léofdﬂlcg?vgyi_ ﬁ& a %?Jt Cfeﬂgeﬂeé’rj?s gjge. reagto}fxs cafiln
be seen inlfigwdEizionrn WEPEhSEhe Pada@cs241p8, | Ahanradsr pdsi cronyiew
Sggwn ihn daZhECi:e]liiIa(fS,onCCﬂhéE&'ﬁQmﬁJh@gsuiﬁfeI@ gﬂ»oaﬂgl eziaawafngaﬁw@héetﬁét

, the radar 24 aJ oV, L stances, SO { it.ca
t ake neasur emenltzss tt%ﬁgtl?gr ébﬁé%ge}ctce%ﬁbﬁggf F%%\gjfr%e FIH St OEOE?’& E)frl],rslgn
particul ar becdif¥é 6Pt he presence of the filler device 18 in the
center of the reactohe haand® @ddikd dn, posebbbai th dHi MOsiHel @adat hes
radar 24 c Vi i ef e fd 114 ac r i ew ng
that is to'?gl I y&giog'lgérgr?t rgt)l% tC{]ﬂe %/(%d;\?\n ér:]ﬁg;&%ngfneg o?é’%%éa\if i%r,y!sj’t@ z “L'g
position. The rddns 2BCFaki® it2d3ds<itblhes t brastflledt fefphbafi pde ghout
t hrough an angltheofax360 abold tdieirgenio al paxirsl Xy SOf thedicienee abbet
radar 24 has travel | o T4l Logbd el aBUl ey thae W |6, LAlIAG, ip
a plurality of positions about sai cf axis, a _toﬁographl cal” survey that
is particul arl VEECaFat &5 LBBEarHe® fof thehel ¥ ion g Wiferic € 200 bf thde
20r eactor. 20 reactor.

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

25 obtain the topographical survey of the filling surface
20. By means of said topographical survey, it 1is
possible, once the relief ¢f 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 is possible to record a history of
filling of the reactor that can be consulted subseguently
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 in the reactor 10 1is described
below.



The neasurenents nmay be taken by the determ nation system _
continuously or periodically. They are transmtted in real tine to a
control station and they are processed in such a nanner as to make it

possi bl e to 250btain the topographical survey of the filling surface
20. By neans of said topographical surveyj it is possible, once the
relief of the filling surface 20 has been determ ned, to nodify the
filling paraneters in order to correct the relief and obtain a

surface that is 30pFapetknd Wy i Hddeyl device lFur eResdppertgd pw the

possi bl e to regepgoat hhéﬂi}:ﬂir)é ab, fi.LHIth\gd&fd tlhet?@aﬁémtdhrhat T6aRA, bene

consul ted subs i es to ver. ow e reactor S
f&%‘ﬂgﬁ?&p{aé | ngﬁi.ﬁn ?| | e b
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Firstly, the fidilies, dewi cenhalB, i8S isupRent eth byethdee SHpPOIt MRIBEr Son
19, is nounted i gﬁg r. Then, the determ nation system?22 is
nount ed on the gﬁb%g : ?éferabl i's mounted rennzably

t hereon, by nmeans of? % %1%%ﬁ£1Y381F%%IeWQ Moging48y FRthshofd rahdytehe
nount on anot hefireeast orail 28 1$€ acshtght by dinkf ef Ante rosntideg 18.
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pi vot arm 30, i, nﬂuntedneﬁtémet@lwmnnpmvomam&m28o prief epabtyd byn the
fastening it r%ﬂ?g@?éy %%ED %%'p%mekgrgg b OngHQB ﬁie'?quﬁgv %%

the radar 24, it 1s advantageous to inser em I nt ' ng
openi ng 12 per péidli CUEBFty {0 PRASH ?9!ﬁ£U“60§Pﬁléﬁm iPleandotipafadte
pi vot arm 30 i <4parial ligd 4avarhegeensi cal iaxest themebytoedUelmgllrmg

anmount  of §@a0%p@99§§8@éypé%em%ﬁbggyIEow@ﬁé&sh@uﬁﬂ | s deuhce; 18
takes up too much ace in openin Then, once the

radar 24 20 arfd tHE i Vot B?H?%Oaé?e |n§ﬁhep$ﬁﬂjﬁﬁssﬁ? bfet fertical
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so that the arm3Qctigsit nutde hetizonta! Rhane B 18x8s LP ths LiLst

osition described a
P space Pn g%e filling opening 12. Then, once the radar 24

20 and the pivet arm 30 are inside the vessel of the
reactor, 1t is 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 snown 1in 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 is stationary relative to the reactor and that
co-cperates 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 Py, S0 as to scan the

filling surface in said plane.



Anot her enbodi ment of the systemof the inventionis 25 shown in
Figure 5. Elenents anal ogous to the elements shown in Figures 1 to 4
are designated by identical references. The shift neans 26 conprise
rectilinear nmeans 46 aligned with two chords of the circular section
of the reactor 10. The neans 46 are madeyp of a guide 30 rail that
is stationary relative to the reactor and that co-operates with
conpl enentary guide neans on the radar 24. As in the first

enbodi nent, the det &hai mnathoh &§stmmatnehudéstips veys teans 40nfider to
pi voting the radar rabayll & BErStYon JhUSe Edreachupfqitiase
positions, the radarF.24 5can_be mgllged |g 3 vgrtl c%l pl ane Pv, so
as to scan the filling>5t¥fatk CROSAT d°pl 4R&SY 1Bat the IpXENfEehofS
of operation ofnathdimyse@ntd Shei abbae-desarheedethion igfengper at i on of
the first epbodi "BNfimong the Fandldabesi brshgel dnbernaded itthathotihe be
invention is not tIeldm 1gheac]E to tq% abosvsel-(iigsgtrl bgd ernbogl meenllt.s.f 5Armgg
the advantages 'OF the 1hvehti 6%, 59°°¢R60I d et not 8t FhatciE i o the
possi bl e to detferldiing perfade AP tHELPiRT | haiirgutPaceus® aw tdrerethaving
to cause an opefatiisilde Ghel NSlad@othetrheaedorspd MeeheS RpeirBgot Nehe
operator the ta%algko% vvocr)kip iil’[l] a gggég an ghem’ clal environnent. 10
It should al so b€ noffe‘(’j ]flﬁa i't" I's™par i(?l?l ar Fﬂ‘}l‘fﬁji KVESRBERT t he
det er m nat £8n syst eAti rshave cr exbior be whidtédal 8@ tpr deurtisngrar tshpstlaml y
t hat | Flel i Vﬁl‘ s djslcanee maalemsw Qmi%n}@tbhﬁinﬁiﬁmpaéﬁdg%ﬂ' aml ytneeldeabker,
Finally, through .ts si i.Ci .1 1ght weight, . an .conpact.ness

t he determ nat %ﬁ%ys%%a%c?%oéérﬂ tgd _?%St\%énri Bﬁaéttflﬁgévgngf igfllseFmte
devi ce, and it REERFUBEMERDT STt é¢ei Rrf e WHBstY confliardd -of spaces. 13

Finally, through its simplicity, light weight, 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.



CLAIM5S 1. A system (22) for determining relief, usable for
determning relief on a granule filling surface (20) in a
petrochem cal reactor (10), the fillingidrection (15 in 5 which the
reactor is filled defining a vertical direction, the reactor having a
central vertical axis (X), the systemincluding a transmtter (24)
confi gured t@Ad1Ppositioned above the filling surface (20) in such a

manner as to transmiist@nsi gpah teovarhous -poh s ofesald 1Q swifaceq,
said system being characterjzed in that it includes shift neans (26)
for shiftinfGIRFTHIGIRS tFehsHE teRrd (283 Retafivéirg pHELRERt AAP) akns2

(X) of the reacicrhdieughradcwedngl e1p, (ehehallilingadheetzephal(1phana
that is Egreate.r than, 60, the s i i
n

stem for determnning relief .
el udi g T AUtEHer MBEns THRC et enfng TAL1e e FREE Mevite EEF iFaH
filling the dieastioror(,10)hwi t hegcaoul esavipref ar abéytrel easablisccal axis
fast ener nmea . thg' s%é?ﬂt em & cg{rg%ng tto.r:achl inet]e'r V\@E&FI %o’ﬁl%?gured
transmtter i's a'trarsceiver, and inh particular aradar transcéiver
(24). 3.tA &y pewm bewrdi algoYe thai milorgckarfree fldPihep such a
i ncludi ng meashdA0s o6 PRYASKAY theignsnid teir{dd) Bo8Royt okt Said
own axis. 4. A systemaccording to _any one of clains 1 tg 3, wherein
the shi¥t msHEITe) madd i tSHTSE bIREY siibPr e izt nilty efthat it
t hrough an éﬁﬁgﬂlelcge’ﬂa) 05h 860 ala@atnd.f hel(ﬁ@)centbal @Hﬁﬂl}‘n%hetm@?cmb.le
5. A system.accordi to on . _cl ai l1to i.ncl udi ng, el ectric
ri ve means ek (GTY | AT P hES b and TP TR R 19 ng AndF o he
t he neans (4®adtrr 35pireaighngatheangbasnio t delphdad) 6inAsydberdzontal
according t on cl.aj ms , rei n:the shift 26
conprise re Hi f%ea?hg iffﬂaea%%e%gg?, ﬁ%ﬁghrt?%u1arQ§eguig€ r%ﬁl of
guidinglﬁrmEQQQﬁﬁmﬁqﬁqg_rqﬂief inciuding fastener means for fastening

it to a filler device (18) for filling the reactor (10)

with granules, preferably releasable fastener means.

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

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

25 gbout its own axis.

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

30 central axis of the reactor.

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

35 pivoting the transmitter.



7. A systemaccording to any one of clains 1 to 6, wherein the shift
means (26) conprise neans (28, 30) for shifting the transmtter in
rotation about the central axis (X) of tie reactor, preferably about
a device (18) 10for filling the reactor with granules. 8. A system
according to claim7, including a pivot arm (30) having one end (38)
connected tdthé t paasait taecc¢ddnand hawingg P18 apposileemendl (39 5,

serving to aaconn ed. i | @ of | | Vi ce : Ay
assenbl y magg1 up 3? gﬁ%i Ic%lhtel%tge@%%@y(%g)@i n‘%m%giér%cﬁéﬁg%%fn%aegc%grlft
for filling RRARE rédeior M tR2GEARULRE @ndIvide defér MIat PBhIENSt &he
(22)for 20deteymamitg=+elief on the granule filling surface in the
reactor according to any one of clains 1 to 8. 10. A nethod of

nount i ngéian assenbly according to claim9 on a reactor, during which

firstly the deviaces{otehi ld¢agr@ndg-heca eaatorondt koyr anudlies (18)td s 6,

mounted in the reactor hen _t he erm nat.i on system (22) .i

mount ed onsiﬁ?f?% |€?éd§5?gé_%eans 6&%) comprise TS (ég, 3b§ for
shifting the transmitter in rotation about the central
axis (X) of the reactor, preferably about a device (18)

10 for filling the reactor with granules.

8. A system according to claim 7, including a pivot arm
(30) having one end ({38) cconnected to the transmitter
(24) and having its opposite end (31) serving to be

15 connected to a granule filler device (18).

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

reactor according to any one of claims 1 to 8.

10. A method of mounting an assembly according to claim 9
on a reactor, during which firstly the device for filling

25 the reactor with granules (18) is mounted in the reactor,
and then the determination system (22) is mounted on said
filler device.



