?2@\Be3e}vvwy62zL} 6} T} PROCESS FOR HYDROTREATI NG A HEAVY HYDRO
QRACT | ON W TH PERMUTABLE REACTORS AND REACTORS THAT CAN B I’ i

he present invention relates to refining and converting hg A
fractions containing, inter alia, sulphur-containing and netal 1#&%
inpurities, such as atnospheric residues, 5 vacuum residues, deasphalted
oils, pll’BﬁK‘dESSaEﬂlhI'It@RQTGItEM INGoh HEANY: HYDROCARBOXN FRALTION WITH
hydrogenat es, heavy oils of any origin and in particular those from
bi t um noBER&CUiI‘:AtBLlD REACTORS AN REACTORS THAE CANBE SHORBCIRCUITED d
feeds. The scope of the invention al so enconpasses asphal tenes al so being

contai ned i1ppd tﬁeéehﬂ Whenti6R OreldrRe €5 r!‘ﬂ'uﬁ rdn cQﬁvetrtrn?%th%gv& ﬁ?ﬁ%ﬁf%ﬂnﬁﬁcﬂ’&nﬁh

the invention normally conprise at | east 0510 ppm yvvelg net al s

(ni cke \/ I hur m, of
cat al y'%olngﬁﬂ{ g? orﬁ‘%ggl? @pt%?%s uchmfg%hgq?éd/%g #@5@? éf ?‘-‘ﬁg éé OSplE%lc re%ldues
substantial l'y reduc netal sul phur, and ot her |npur|ty contents while
i NCr ea¥dHY™Y ﬁ%g“ﬁ&‘r‘&r 35 ?EFdCQF boRitehesi @sphalte) migkad) @ity ARsHEPRiA gdistiate.t goal
greater or |lesser extent to |ighter cuts, the different effluents obtained
possi bhydregenelescheary bils of atyprigineangrin gatticuban thgse Hragh biumiriauy sehists or gamlsoiln
and 15 gasoline, or feeds for other units such as residue cracklng or

cr acki paytivaan, vt rellasdsi td ateaing Tiy@idp fedds e MThet dtopatatl JHei invieytidro talspa bicmipasdes
such feeds originates fromthe fact that such inpurities gradually deposit

t herms ehspRglténRs bk beimk RbM@ineldin iHeQidudd fae@f metal s and coke, and tend to
rapi dly deactivate and clog the catal ytic system which necessitates a

st oppage tog ée?Q'vﬂﬁ& lc:iﬁn[ bd’ [r gc? ﬁ{aﬁc Pc{anpé/ Yi@the %deﬂg?ﬁ ggﬁnglﬁrpceong;nseea??egﬁn

t heref ore be desi gne ow as" P as 20 possSi ope
W t hout stop t he n|t he_ ai m b | g attain m ni num one year cycle
of 1%pep%mtb ﬁgm&ﬂ@é% 1ly (Rjpkal apd(p Ufn%ra aﬁ%%"%&y Weight Rheplphur. g ch

treatments have until now been carried out: either in processes using
fixed catal ¥be airedy ¢atalytichydrpireatmoent pfrywh faedprisodetistd rafinet he., 26 substantially
Francais du Petrole); UWL' 2 or in processes conprising at |east one

r eact oredeca teimmetahesulplival anglt other hepuritp| daeatsgwaie inabdiding cieshydrogenrto-carbon
exanpl e the HYVAHL- M novi ng bed process fromthe Institut Francais du

Par ol ejatio THEFQY WEIRS $raféfobhRgPtheMER) al SIABE bPNedser BXtehtTRY AYRIRE RhitsO VIR dﬁ’fér&[t
art processes, in particul ar 5 fixed or ebullated bed procCesses. In such

proces a ar

P P T A MAE A A PR A
reactors useﬁj tohcarr%&ﬂb E%drode tallisati qgs i the feed in
pafti c&t? “%t Or RheTHIIR S HBIEI AN EFATRInG Pigriac qgev Py Srn de¥or or
reactors being used to carry out deep refining of the feed,

The problem with catalytic hydrotreatment of such feeds originates from the fact that such
impurities gradually deposit themselves on the catalyst in the form of metals and coke, and tend to
rapidly deactivate and clog the catalytic system, which necessitates a stoppage to replace it.

Processes for hydrotreating that type of feed must therefore be designed to allow as long as

20 possible a cycle of operation without stopping the unit, the aim being to attain a minimum one year
cycle of operation.

A variety of treatments for this type of feed exist. Such treatments have until now been
carried out:

e cither in processes using fixed catalyst beds (for example the HYVAHL-F process from the

25 Institut Frangais du Pétrole);
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.and in particul ar hydrodesul phurisation (H SS step). The effluents are
ithdrawn fromthe last IBS 10 reactor. In such processes, specific

catal ysts adapted to each step are usually used, under average operating
conditions of about 5 MPa to about 25 Mga, preferably about 10 MPa to about
20 MPa, and a tenperature of about 370C to 420C. For the HDM step, the

i deal <abaliygirotedsds temprikifiglat edspont reatomenabtiag shotviatilysane vel edpldced masi-
asphal tenes, while having a high denetallisation capacity associated wth a

hi gh net %nt‘hﬁfoﬁﬂ&kﬁd&péé%ﬁ@ﬁé f]h% I@YQ’A&;?]&‘-M Bndverd EE@?ﬁﬁe%sofr&ﬁiﬁhE‘gnstffﬁleFran ais du

Applicant has deve ch a catalyst on a particular macroporous support
(the "se?,é#&% in" structure) which endows it with precisely the desired
qualities Tor’this step (European patents EP-B-0 113 297 and EP-B-0 113
284): a degree of denetallisation of at |east 10%to 90% in the HDM st ep;
20 a ot al TROPIBRES G easatant {IVBRIRL &N (BT VDI Yoh BFESHL S0P 5or 1B PRRICH IR
of new catalyst, which results in |onger cycles of operation; high _

resi stiiegeor ebwisteched peoresgest elipeycht proesssest the feed: pizenlgon thrapghcla plurality of
contributes to extending the cycle period which is often limted by

I ncr eaghdtgrs) prefrabiystined ¢l ¢hullated el aestors vdikposed i séixsS thdUférst Geack @r reactors
production, and which neans that the majority of the thermal conversion can

be carsdifd ugbll 16 Ratrll St Syaodclifalfifiioh M (¥ Pihe 1861 il Gaktcuth A par68 ine

have a high hydrogehating power so as to carry out deep refining of the

pr odu X . | i i | f j i educi 5
Conr adugrodSphRtior M B -ERin SRR bBin s lBETI a0 B i bR
devel oped such at al ys EP- B- 0 297 .and EP-B-0 113 284) whigh is
o £ 1 AR A RIS s (B yiTE eSFusie ore VPR St e des FRS
that type of high hydrogenating capacity catalyst is that it rapidly

deHct ifgages in the presence of nmetals or coke. For this reason, conbining a
suitable H M catal yst, 10 which can function at a relatively high

t enper at ur elnt suchagproyesses; spaxific odtalybis alapiedrnsicach areg denwhaly ised] under avetage a
suitabl e HDS catal yst, which can be operated at a relatively | ow

{ enper ety Ahditont of AALOPHET HIBBUITES BiFS. BR%A6I ol MY Mt Gt B SDM

catal yst which encourages deep hydrogenation and ITmts coking, then in the
end overall refinin erf CeSwoalr € obtai ned which are higher than those
obt ai n® ﬁeweéat%ﬁeﬁgﬁgo%gggf@ﬁ@s Stemor with those obtained with a
simlar 15 HDM HDS arrangenent using an increasing tenperature E_r ofile .
whi ch | eadsFeiothe AN sigRi th ideal catal ysbmush pa syidable Toretreating feedscuhish are gigh in
bed processes is that high refining performances are obtai ned because of

t hts hi apiphaléinas,ywhide baving ackigbfdehictalisatiod scapiaitycassociated , witth evidgla noatalt mtemtion
quantity of netals in the feed (for exanple 50 to 150 ppn), even though

bet t ercapatiay vhd ca gt BIBaACE t0SRUingl haTh20Apslidagt Wandeselapud sspesiatdlysttdiea
operating period for such processes becones insufficient: the

particular macroporous support (the “sea urchin” structure) which endows it with precisely the

desired qualities for this step (European patents EP-B-0 113 297 and EP-B-0 113 284):
e adegree of demetallisation of at least 10% to 90% in the HDM step;
20 e a metal retention capacity of more than 10% with respect to the weight of new catalyst, which
results in longer cycles of operation;
e high resistance to coking even at temperatures of more than 390°C which contributes to

extending the cycle period which is often limited by increasing the pressure drop and the activity



eactors (in particular the first HDMreactor) rapidly becone charged with
."Et als and thus deactivate; to conpensate for that deactivation, the

tenperatures are increased, which encourages coke formation and i ncreases
pressure drops; further, it is known that the first catalytic bed is
susceptible to becom ng clogged quite rapidly because of the asphal tenes
and sedi hessdue toeaksipnedhctian 2@dtwisch sranthatibe majeritylof thef thomeal gbnyagsion can be
probl ens. 4 The result is that the unit has to be stopped a m ni num of
every 2 tearied®uninhthists¢ept epl ace the first deactivated or clogged catalytic
beds, that operation possibly lasting up to three weeks and further

reduci ng t NeorSRE BIDRCstE R ThO1deql catdl it Ist havg%i?gﬂgﬁlggé}%ﬁgg{pgﬁfgf‘%dhistt%%aﬂ'?%ut

processes is that the conversion or nance

E?EELS 'Jei’%ggfn Bt e el s PREAOH §§fetﬂ$§88f§ﬁ‘8£hfff*a%%%%@%i%gerééé%ge hé
Ca [ t ent -2 171 894, F t jcati
FR 305, GBS KRG A B SEal o SBlieRe A e APISET, B s ElgReh il

time can be reduced during problens in operations and/or during use not
sui t eccatadyst ((EPBe@d 13 22 audh EP-B-9 1189843 whpmbdsl partipelady myitabde for ticatingrihahtypo
is present in the reactor. W have attenpted to solve these probl ens of
oper atfeedt and use of the catalyst. W have al so sought to overcone the
di sadvant ages of fixed bed arrangenents in different manners. Thus, one or

nmore novin ; S ' . f
R R S A T A e Rl

124 25 . h_npvi eral e-l.n,.co-current,.npde (t.

or ococde BFdpRY bRARELT 2 BREDRE Pediinfiefidhy bR Bl DM catatys,
Applicant!s HYVAHL-NgEroc ss, .for exanple). This protects the reactors, for
ex&mwhqcbxf@a Begtion At 13 FedatiKely dighy ferppesaibren i casy qub dnesingl Hiel FRersinn a
filtering the particles contained in the feed which could lead to clogging.
Fur t hedemejallisdtionowith msoiieble Y Scasatpsit whichiche b Operatediay s relativel hbotw tempetares
novi ng bed reactors avoids the need to stop the unit every 3 to 6 nonths.

The di saidvaptaeaed fros adetal® vhd @thee dmpedties by eiee HDON hatal gt eviith enédikiges deep
performances and efficiency are rather inferior to those for fixed beds of

the sapRir§detior At 1i&h@%o§%g§§leﬁﬁﬁ tHel drdiNowkalf REinflg peHciianesCaé ab ﬁiedv@mem

4
can lead to obstruction o fi xed beds | ocated downstream and whic

2bove byt 48, 95BN EORILAEFLAN LS8 AR MhuBBLLIR £l
L HBRBER bt LBt LSt LIRS St oo, 2aPLORh ey ISR,
react 0Ir-ID%rcait21r1]yst.

The importance of fixed bed processes is that high refining performances are obtained
because of the high catalytic efficacy of fixed beds. In contrast, above a certain quantity of metals in
the feed (for example 50 to 150 ppm), even though better catalytic systems are used, the

20 performances and especially the operating period for such processes becomes insufficient: the
reactors (in particular the first HDM reactor) rapidly become charged with metals and thus
deactivate; to compensate for that deactivation, the temperatures are increased, which encourages
coke formation and increases pressure drops; further, it is known that the first catalytic bed is

susceptible to becoming clogged quite rapidly because of the asphaltenes and sediments contained in

25  the feed or as a result of operating problems.



he used catalyst withdrawal |ines, and finally cause stoppage of the unit
,‘o clean the reactor and the withdrawal lines. In order to retain excellent
per formance whil e naintai ning an acceptable service factor, the 5 addition
of a guard reactor, preferably a fixed hed reactor (space velocity HSV = 2
to 4) in front of the HDMreactors has been considered (US-A-4 118 310 and
US- A- 3 968 Thapesultisuhatitye uhihhas @uerstbppedatminiman dfevealyd to-Cmoaths te ebpbace the
using an isolation valve in particular. Thus the principal reactors are

t enporfaki HoachyfbE ok Ubgpgdicamlytie! QA8 that ofiBfior PEssBIRNEstBASS & thrée Welk0asH
it is short-circuited, but then the follow ng principal reactor can becone

cl Ogge}ﬁnb%eljeaéciﬁ%{h@ eTa 3|rf§§§f LPmsQpPage of the 10 unit. Further, the small

size o guard reac eS not ensure a high degree of denetallisation

of the feed.and thus is oor, . protector . of the principal HDM react.o

Sgai net  t neVugReR AR ot AbuaRk bBY Droceres isibat G chivelfio PeroREANGE R Hgh Sue Hun
| 00 ppm for exanple). Thus those reactors undergo accel erated deactivation
| e&di rihe Dossibibity pbiosking ¢ dighn trsepesatureRe The Appliehnt has develepad s prodeat thet 4s
which are still insufficient. 15 FR-B 1-2 681 871 descri bes a systemthat
conbi remsingthyd shitabdel foe dreping coneemtenali afd hediyg feede r(Canadifia giatent fQOA-2t 1va 894,
treatnent of feeds with a high netal content (1 to |I500 ppm but usually 100

t o 100@emdtbdddrt hppladativn FRO04/005309. ppm) whi ch consists in a hydrotreat nent
process carried out in at |least two steps to hydrotreat a heavy hydrocarbon

- wh oh | e P BHb B A Gl e \IPA b G Rf] SHRL B 6 1R LS
2 B B R R PR LS grpenang

effluent fromthe first section is passed over a hydrodesul phurisation
catOal yan hawdgmuch eake de Presppuin gt resptor ontiet haygsattengptedhite splvgcthese, prablems of
hydr odenet al | i sati on section conprises one or nore hydrodenetal |lisation
zones, operaioaranliuge of thh chtakstd beds, preceded by at |east two

hydr odenetal | i sati on guard zones, also preferably with fixed . 6 beds,

di sposed i nweeiave alsoQouEMCtol dvettdeeCtBB Fisalidifagel of fike& bed ifrafi@intd inOdiffefent
steps b) and c) defined below. a) a step in ich the guard zones are used

toget har fpr a period at nost equal to the deactivation tinme and/or
clogging tine for one thereof; 5 b) a step during which the deactivated

and/ or clogged quard zone_ is short-circyited and the catalyst | ont ai

ot egener aPBt 316/ ATBInaEg By iR haf DBl eronbied dhtated apfng RR Gt The
whi ch the guard zones are all _used together, the guard_zone where the
calfal yAPM aiep hEBlted 2igtes dpigntsd iy 3 940 At opBat g PHeEntERB-BdR2h 352k cBichanedng
and said step being carried out for a period at nost equal to the

deact i besls camopareteon coicugeptmgode (the H¥C O pragésstiien §ilild., fone@mple) offn sounter-
process produces a cycle period which is in general at |east 11 nonths for

t he priurenpalodeiDifeanpblidai’ s BRCY QS -Mi rocdss Ofor R amplel Mh&Sproctsr thé irddchds,afofl
conversion while retaining the stability of the products. The overall

desul pBUkIpIEEixed bed réictdrl®yotARinPbuPPHt 3P thd BEMAUELAidn and filtering the particles
contained in the feed which could lead to clogging. Further, quasi-continuous replacement of the

20  catalyst in that or those moving bed reactors avoids the need to stop the unit every 3 to 6 months.
The disadvantage of such moving bed techniques is that overall, their performances and
efficiency are rather inferior to those for fixed beds of the same size, that they cause attrition of the
circulating catalyst which can lead to obstruction of the fixed beds located downstream, and which
above all, under the operating conditions used, the risks of coking and thus the formation of

25 agglomerates of catalyst are far from negligible with such heavy feeds, in particular in the event of



enetallisation is of the order of 95% The di sadvantage of this technol ogy
. s the difficulty of obtaining overall desul phurisation 15 perfornances of

nore than about 90% and/or overall denetallisation perfornmances of nore

t han about 95% and the difficulty of obtaining cycle tinmes of nore than 11

nont hs i ndependent of performance levels. It has surprisingly been

di scovupllemshdthesthagglomeratasi aanmyewme ther catalyss fraga ciroulgting eithes in the reactor or in

hydr odenet al | i sati on and/ or hydrodesul phuri sation section can maintain the

cat al ythé aseaicdakalydt withaeaved dinegfant fidaly ease atoppage ofthe anie td Elearc helreadtéramd R

The present invention concerns the possibility of short-circuiting one or

mor e neRicdraws] IMaen the catalyst is deactivated and/or clogged by sedinents

or coke to be regenerated and/or replaced by fresh or regenerated catal yst.

This inventy o oncerns_bat.h reactors fr he hydr ode L. i tion
and react orllél r?i%r Otrﬁ{én f/’%f?eg tﬁf?%ﬁlﬂ?ics? avtvﬁgén}ngg%?ﬁ%ﬁa% a%séﬁatflf %glc‘)'fﬁ%gf\%gtgﬁ ﬁ!&?
the reactors fromthe hydrodenetal |isation section apd/or )

hydr oo@émc’ﬁmﬁ% B4 BROCEFTPIGH éljl’FQSlr%eé‘%ﬁﬁ‘Fﬁ?re{SP%cﬁd’F ocity RN Fekitoet)epyfrant of
months to replace the deactivated or clogged catalytic beds; this operation
i mpr ovibe HIMNM reeatenis dhas beant eomsigered{¥ISufi4 118THE andVidhtA-81968 §126). sUsually, this guard
process for hydrotreating a heavy hydrocarbon fraction in a first 5

hydr odeabdmatdni isashopticigmited O, usingedn isolatios @alvadn pyudicoties Thpk thel méidigyd reactors
section into which the effluent fromthe first section is passed. The

hydr odggetaldrhSRt irofcRaGkhing: hgdiheC {RY gdbrd! BR%4r 12 ré‘f‘og%ﬁ@'itdiszsﬂﬂﬁ-cir_@ﬁ'téa,
hydr ot r eat ment process conprises the followng steps: a) step 1 n which
the g 0 j - i i the ne .|

sor ¢ - iR (oTliSEbrindlaal rb R oBh bl ok 3B in BRE 1 Sompage of he
repl aced, a ste rin ich the guard zone in ich the catal yst has
befn r¥de il hS Rl it gf)%‘}cgé’dﬂf SacigE draty 8&&““?15‘“28%416&&619# depeiatiisgsion of
| east one of the reactors fromthe hydrodenetal |isation section and/or the
hy dr odbe f¢qdrand thug iscrpass protesiotelnthp @rispipek HEM cesctossl against theedepasisiop of metals
contains regenerated 15 and/or replaced. A route for inproving fixed bed
per f orinethe &ases ofmmetdl il feedso@ord akarall 8® ppae fodesmipl®edThys those Apietdre anderpo
FR-A-2 784 687. That concept can also be applied to the present invention.
Howev ejccele RS déa21i S41Bh R’:h&i‘h?ocH'tBé! RIS %@ﬁgw b tHehGhif bl thlsS6 AbiYe Bcrdrbie

feed and the total liquid effluent which cauSes high pressure drops in the

react ofpap edgtfclfcihgdﬁi'éfeﬁ in the operation of the 20 recycling conpressor,
often resulting in a rather | ow hydrogen pressure which does not encourage

ei t her goo r |lisation or good hydrodesul.phurisation. Further, Jit
el been rBRIE LA QBT BAE deselBhs F Syaterm i roB NS soat ASFRRE ECSTRIDEe Hiheiieh
be used as its sul phur content is higher than current specifications allow
It s ¥EYre tastas famde peaunant ef fasds withghigh metgh epntentfdrie d 509 pamus yauadlyl8Ho
as that described by

1000 and preferably 150 to 350 ppm) which consists in a hydrotreatment process carried out in at

least two steps to hydrotreat a heavy hydrocarbon fraction containing sulphur-containing impﬁrities
and metallic impurities in which in a first section, hydrodemetallisation, the hydrocarbon feed and
20  hydrogen are passed over a hydrodemetallisation catalyst under hydrodemetallisation conditions
then in a subsequent second step, the effluent from the first section is passed over a
hydrodesulphurisation catalyst under hydrodesulphurisation conditions. In this process, the
hydrodemetallisation section comprises one or more hydrodemetallisation zones, preferably with

fixed beds, preceded by at least two hydrodemetallisation guard zones, also preferably with fixed



5 the Applicant in French patents FR-B 1-2 681 871 and FR-A-2 784 687. In
. articular, the process of 8 the present invention can very

" substantially reduce the viscosity of the liquid effluents, resulting in a
substantial reduction in the pressure dgops in the reactors, better
operation of the recycling conpressor and the production of a higher

hydr odeeds,pdigssed m sefies Sorr @glit ise consistigpof swcessavd regetstidrpoiustersa)i and o ddfiacd
gas oil fraction with a rmuch | ower sul phur content, satisfying the current
5 spedigidw:at i ons and which can be directly used in the gas oil pool of the
refinery. Further, in the process of the present invention, the preheat
furnacgs , funct.i t . . SKI
termporar A hn el He St 2RI Plealbblifh P RpehSe RENB BRRLE'YE dbanalitd
life of the furnaces. and t?us CQ}?tri butes to reducing the operating costs
of the uHMe ang(pE clResingdime forong thetelnt i on, whi ch conbi nes hi gh perfor mances
of the reactors, preferably lo fixed bed reactors or ebull ated bed

redct ds a stgptdwriaghvhieh Berdenetiyatedcandforiclngged euardgng iscshortwiitcHited and ecatalyst
contents (1 to 1500 ppm but usually 100 to 1000 and preferably 150 to 350
ppm canitwenthirdsiimeggenerapdandfor rapdaced by diteslo natalyst; angr ocess f or
hydrotreating, in at |east tw sections, a heavy hydrocarbon fraction

cont aid)i AGtepldupthigrwisiem i gtiafdzaied afPAIRldddGokdtit! thel gird Zbnehitidie tHecadal Yt has |
hydr odenet al | i sati on, section, the hydrocarbon feed and hydrogen are passed

over al I ] i : r i i .

condi 11 oneet FRERERER B Bl et b R Sbn PR Stcn B, Ofied out for
hydr odesul phuri sat i talyst in . t second ' d

yclr odes ATBRGS PUROT SREGA AN FRLTRIRRATTAT (REERE IR ) 8F60LHEEHA 8 on
section conprises one or nore hydrodenetal |isation zones, preferably fixed
bet or ebul Thif @mcsesdredwnss a qyeleqsaied whichis in @araralpideast 1 hapsihs for thgeprincipal
hydr odenet al | i sati on guard zones, also preferably fixed bed or ebullated

bed 20HPMasd HIDS pesatsiwitts digheperfarmanss fon refiniyg land conedrsibn nehilef retaining the
successive repetitions of steps b) and c) defined bel ow, the

hydr odgamtify bf ## bauad/ Phe Byeal IRSUlpREGNatiSAE OF thEe WriNSf HE%NEnd EHEPORREN
of one or nore reactors, preferably fixed bed or ebullated bed reactors,

whi ch t?ﬁsa?fb%i& oftihe Slddr©f o§@par ately or otherwise followi ng step d)
define el ow. en two guard zones are used, the process of the invention

is a hydrotteat.nent process. conprising: .9 a) a.s ..n which.the quar.d

sones are. ulBanadvspfigd i arisr SR Fighe sirfiofly 3¢ FhERnibg ol cestBndseficy

time and/or cl og(%i ng time of one thereof; b) a step during which the

deBct i Reafarmaneed/ A mpreohde abgwa? Qe za@ﬁ@rioyegaﬂoﬁiftmeéal#%}qnewgma@%é f angreythan

it contains is regenerated and/or replaced by fresh or regenerated

cat al yahout 958, aadsthe gliffienity pfvabitaihing eyclputands 26 meare dthan 43 edonthy indegendent of

the guard zone in which the catal yst has been regenerated and/or replaced

dur i ngpérfemaheckedéng IiHae putpeikidgly been discovered that short-circuiting one or more reactors of
the hydrodemetallisation and/or hydrodesulphurisation section can maintain the catalytic activity for
each of the steps and/or improve the cycle time.

20 The present invention concerns the possibility of short-circuiting one or more reactors when

the catalyst is deactivated and/or clogged by sediments or coke to be regenerated and/or replaced by

fresh or regenerated catalyst. This invention concerns both reactors from the hydrodemetallisation

section and reactors from the hydrodesulphurisation section.



‘ieconnected and said step being carried out for a period at nost equal to
he deactivation and/or clogging tinme of one of the guard zones; d) a step
in which at |east one of the reactors fromthe hydrodenetal lisation section
10 and/or the hydrodesul phurisation section can be short-circuited during a
cycle when the catalyst is deactivated and/or clogged for regeneration
and/ or r epllacefsliows bythar eshe orrescegenefrained tieat alyjigidemébeatlisatibrier seaddmt iand/opf
the process of the invention consists in a process for hydrotreating, in at

| east Hygrode8@lph@ikatioR dRERNY aFB/ P GRERBE, féh@ﬁ%r%&t&?@(x g”B r'xﬂonths to replace the
sul phur-containing and netallic 15 inpurities, in inafirst

hydr o e passed
over et oAy BRIy WS PR AT Al §?enr§ RSB TgR R
condrtrons t hen the eff] uent front first ste sed. ov a ,
Py odesu! PR TUSHHSGFoaSi 1 SBTPIFS Ik I evitiaHte Seany PEURRHbeR fgim in a first
hydr odesul phuri sation conditions, and in which the hydrodenetallisation
sedti dwd&;féprqtajb@tlen seasionpihes img decsud hydedesuphurisatiorosestiop inse exhich thy effiuent

| east one hydrodenetal | i sation guard zone, 20 the hydrodenetallisation

and/ orfrém dheofies séquiouris padsedin The hydrodemballizgtiepsgpaseds pecealed byrat deaseone guard
reactors which can be short-circuited separately or otherw se foll ow ng

step daoneeshlaquhﬂte@%erﬁ@t&emarn%ﬂseetmano@mgeeﬁ conprising: a) a step in
whi ch the guard zone is used for period at nost equal to the deactivation

tinme d/ or &%@ﬂgwﬂﬁptkgéﬁgéz&%;guagpe 10 b) a step during which the

deact i Vat ed’ Gard>2one is short-circuited and the cat al yst

it contains isr ner d/or | aced by .fres egen rate

catal y3t; cj S?psﬁg‘ﬁ“ |5§’ﬁ‘r‘t ﬁ@gﬁdérg‘oﬁt&ﬁ@ultFA]Mﬂcwet??é alystt étl Gujtaipg, ds
been regenerated and/or re | aced during the preceding step is reconnected,
salld step bEBeRgraled padier isplacedr a 5 period at nost equal to the
deactivation and/or clogging time of one of the guard zones; d) a step in
whi ch gt | eastepodwaingf whivh theagbard szohe am Whiehhtyrdr@mhtysatlfdslbeeatﬂegenemed iagd/or
and/ or the hydrodesul phurisation section can be short-circuited during a
cycl e when fehRcédisatoonnedtéd;deact i vated and/or clogged for regeneration
and/ or replacenment by to fresh or regenerated catalyst. In a variation of

the prgcess ?{ %%h‘l&vﬁr]%fisf) One Bpﬂte r%%&oﬂ(scﬁon? %cdhﬁfr&?e% alh?at{%fl@%@t\{% and/ r. the

hydr oc rbon’ i on contal ning suI al ni U i es,
i n general

t, | P of neta fractron
obt o ned- by AREEPBPIBRZer e %ﬁn%laﬂawa&%ﬂ?ﬁr%ﬁ& SR g genetuced
Preferably, in the process of the invention, a quantity of mddle
di 5% illate HehntEPIREd epresenting about 0.5%to about 80% by weight with
respect to the weight of hydrocarbon feed is introduced into the first
f unct i oni ngAgaute dozimproving fixed bed performance, summarised below, has also been described by

the Applicant in FR-A-2 784 687. That concept can also be applied to the present invention.
However, there is some difficulty associated with the high viscosity of the feed and the total
liquid effluent which causes high pressure drops in the reactor and difficulties in the operation of the
20 recycling compressor, often resulting in a rather low hydrogen pressure which does not encourage
either good hydrodemetallisation or good hydrodesulphurisation. Further, it has been shown that the
gas oil fraction obtained normally cannot directly be used as its sulphur content is higher than
current specifications allow.
It is desirable and possible to improve the performance of a process such as that described by

25  the Applicant in French patents FR-B1-2 681 871 and FR-A-2 784 687. In particular, the process of



‘Kbre preferably, the quantity of mddle distillate introduced represents

bout 1% to about 50% by weight, highly preferably about 5%to about 25%

" by weight with respect to the weight of 20 hydrocarbon feed. In a
particul ar inplenentation, the atnosphesic distillate which is introduced
w th the hydrocarbon feed is a straight run gas oil. In a further
i npl erfenpresens nventien parovRry Sulbstantially ceduge theddsnasitn of the diguishefBuenss.iresuléng intzo
an atnospheric distillation zone fromwhich an atnospheric distillate is
r ecovenbstaitial | redsdtion potthd @ressdre dropd iwhihehrelastorsg yettee dperatibheofi tHeetredyclinghe
first functioning guard zone, and an atnospheric residue is recovered. In a

parti Gahipresia had 'tﬁ’é‘ préductiSRYf & hiksHel 1H38rddkn SHréRare0! MThid ?é%hth'?n f}’ﬁgﬁ'@rt &\Rrall
atmospheric distillation is recycled. I'n this case, the gas oil cut which

i AN L i %w?haﬁgﬂdr“&nge%g“éfggﬁw%@% 96
510 S50 SIS RRER S FEE S, B RSB, Bl e

be recycled, or a light gas oil froma catalytic cracking unit, usually
known Feceshof the Rreseghinvesiiane thsi preheat fernacesifngtionl beper bacausenei betteg bens rtlamsfyr
in the range 10 about 140C to about 220C and an end point generally in the
range aadahs $éGKirt enporanire 48 @iese Iftrniacesab $owvgrossich lhelps ao iseyst ehasdrviae tifo of
of heavy gas oil fromcatalytic cracking, usually termed an HCO (hi gh cycle

0i | ) Whé furAdtek Bhd itk c%bh@gt@@dﬂéxng%éd&rdt g%st@l@w{e udf0C to about 380C
and with a final boiling point generall he range about 350C to about

ecyel ed r aiiobghess 8 ¥ OERRS, %”%!f% ‘?’E‘ﬁ}é 4‘%?@%@%%"%@?@ g fhlcfQls eferably
f b 10% 20% b h he feed
P LBt hePesheoerons olevnues bed pRiEior g el SIGS it or PR o8 Bith high

at nospheric distillation zone is sent to a vacuum d| stillation zone from
whi ch metgheenientali(5 e 1580 @pms bubssnatiyekfOato | @isandaprsarably il S8ftoviaOcppm)scan be
recycled to the inlet to the first functioning guard zone, and a vacuum

r esi dudkefined ah sme rafcitsy edréadionkiashn p@nedsefos dugtirdteatigs in et ilewst ywd settigpephb . heaOy
In a further variation, at |east a portion of the atnospheric residue

and/ orhyaasdasbndfradiidn 8drRainfgS Qphdrontaith@lalli MetaNRCiMpIEItRiiA  wHER! fr alfiny, a
fluidised bed catal ytic crackl ng unit, for exanple a unit such as 't hat

27,0 R, PR U g, TR Sl e
S5 b R Sl o S o

process of 25 the present i nventi on, Usuall , a gas oil fractiaon,
gasol | ¥elien 4t traswedader o2 udendesuiphusisation Caielyshiin b subsequent Second section under

hydrodesulphurisation conditions, and in which the hydrodemetallisation section comprises one or
more hydrodemetallisation zones, preferably fixed bed or ebullated bed zones, preceded by at least
one or possibly two hydrodemetallisation guard zones, also preferably fixed bed or ebullated bed
20 zones, disposed in series for use in a cycle consisting of successive repetitions of steps b) and c¢)
defined below, the hydrodemetallisation and/or hydrodesulphurisation sections being composed of
one or more reactors, preferably fixed bed or ebullated bed reactors, which can be short-circuited
separately or otherwise following step d) defined below. When two guard zones are used, the

process of the invention is a hydrotreatment process comprising:



2’ recovered. At |least a portion of this gas oil fraction can optionally be
- Wecycled to the inlet to the first functioning guard zone. The catalytic
cracking step can be carned out in a conventional manner known to skilled
persons under suitable residue crackinggconditions to produce
hydr ocar bon-cont ai ni ng products with 5 a | ower nol ecul ar wei ght.
Descriptiog of adiep inpehigh thenguandizares ateyssed alittpgdthardinr beeniedat most febjual do shed
bed cracking can be found, for exanple, in US-A-4 695 370, EP-B-0 184 517,
US- A-4 959 334, deketBafioBttheZid/or Uoghing tBhdol2ahe, théfSof- 5 120 691, US-A-5 344
544, US-A-5 449 496, EP-A-0 485 259, US-A-5 286 690, US-A-5 324 696 and
EP-A-0 69918324 t i Whi j [ i

B 2 ef8SEH thcﬁpﬁe 8achPAed aRd/Br H%gg#ﬁ%da?ﬁ? gfnﬁffssg%;gﬂ gﬁ&’aﬁi?ecf 0

present description by dint of thelir mention.

catal ytic cracki t. upct i i n upfl qw ar fl ow node. ile
this is not a prtg %4@2%‘ lgcfﬁ%lg%ﬁshiéﬁ?ge Fpa?#eanidﬁgé?ﬁ i ,byidt?gslﬁsoré?gfﬂerﬁgegé‘iavmyégt 0
carry out catalytic cracking in a ving bed reactor. Particularly
préferred é:gt al A 5P QyrnEygh the spagszanes are uspd ald togsthes, the guard zong in whish thene
zeolite usually mxed with an appropriate matri x such as alum na, silica or
silica al umi na. caglyshehagrbreastegonerated andlemrépaved nduringe thea ppeseding ustep being
variation in which during step c) the guard zones are used all together,
the guard zone wbemmetthé andt sHiy Stephbsinpeciiried @angonheperibd aN@ndst eguél) tdeeng
reconnected such that its connection is identical to that which it had

before it was sheudtivatibswhd/8EcIBEEihPEnRtARNBLS tiERARI AHSS Of the invention
conprises a further variation, ich constitutes a preferred 20

i npl enent at jyon qf A\ i i 81.00 i stens: .a)
25t ep 1 n vk cn % EP Sn RS LaR G LPfhe FEAERE BLRRUE RSBl ith Waio
equal to the deactivation and/ or clogging.tine of the guar one t he nost
ug@t ream with reaélf}@é?tﬁ% BVaragesylnbRatca seeian en b Sfm-e?ﬂuat@géﬁnag aqygle when
treated feed; b) a step during which the feed penetrates directly into the
guard zone | ocatthel cawhst iidedofivated eand/os ctlmﬁedvﬂ%r ahengrAtion cang{nst replosernety rhy
during the preceding step and during which the guard zone 13 whi ch was

t he nost upst r ediestiwr reggnétaedmamtysdi ng step is short-circuited and the
catal yst which it contains is regenerated and/or replaced by fresh or

regener at ed gadiadrWatiatidNeE Bk pPocbLEr @ ih Gt cofkidtIm & paicessZon B§drdtreatiize th
all together, the guard zone'in which the catal yst has been regenerate

Gounstt a0, HEHERY % PORIEh GGG TeERolk CoRgni Ry RABRE-ELIMnR A%, KRl

D it HIRCHD gt o7 o ing: Gisb Bydretihast Mitsion, SEtpBane o dicRbeh (8 g Hifodt e
a step in_which at

overall direction of circulation of the treated feed; d) a step
| east R#sEedgiver pdydrodemeiallispigmeatplystiipdeiirdemataliisatiog foadisions themige sftluent
hydr odesul phurisation section can be short-circuited during the cycle when
t he catr@hytbe firg step is passed over a hydrodesulphurisation catalyst in a subsequent second section
under hydrodesulphurisation conditions, and in which the hydrodemetallisation section comprises
one or more hydrodemetallisation zones preceded by at least one hydrodemetallisation guard zone,
20 the hydrodemetallisation and/or hydrodesulphurisation sections being composed of one or more
reactors which can be short-circuited separately or otherwise following step d) defined below, said
hydrotreatment process comprising:

a) a step in which the guard zone is used for a period at most equal to the deactivation

time and/or clogging time of said zone;



O deactivated and/or clogged to be regenerated and/or replaced by fresh or
. egenerated catalyst. In the preferred inplenentation of the process, the

" guard zone which is the nost upstreamin the overall direction of
circulation of the feed gradually becongs charged with netal s, coke,
sedinments and a variety of other inpurities and is di sconnected when
desired bub) usualstep during whieh itte daatcavated and/orccloggednguatd zgateais isherdklryuited and
saturated with nmetals and various inpurities. In a preferred

i npl enentation, tig dh@d]S'Qt(ill’do?afaiﬁsoi@Q%éeh%ld&@hnﬁﬂﬁtréﬂﬁbeh%ylfﬁ-ﬁﬁ oPRigRerBRl Thiafyst;
pernutation of these guard zones during operation, i e., wthout stoppi'ng

e ¢ 209PCT G Y Su P 50 SRS G5 RS L i
o oo RO RN SR e ShoRl o

sul phurisation after charging with fresh catalyst; then a further

pré&ssuri sati on/ deped 8k mast agyadrio dhel deagsivetion, and{gx eloagingitivae p pne i ithe guard
technol ogy effectively interchanges these guard zones w thout stopping the
unit, i.e., wtlhoods;affecting the service factor, since all of the washing,
stripping, discharging of used catal yst, recharging of fresh catal yst,

heating and)sul phdigp sathdh BPRAR drRNSF BlcCre@brs REMOME HyarddemethlIsaaom SedtRE
reactor or guard 25 zone. |4 The reactors of the hydrotreatnent unit

tor or guard 2 The dr :
hot Y g anat ool thd sh@sh IR Eedom PR SHORAGNED dbiip/) cylly dhen
Total HDS st : .2 -. 4.0 all H + HDS),:. 0.10 - .0OT f

e comer ot P e Faiydt iy, ReRliyea R pI0RERY of eensrafpg abfo RePAGASS by

0.4 0.25 - 0.4 0.12 - 0.30 ~tors or zones in service at an overall HSV of

abBBut 0.1 to 4. drashorregeneipied catebist- 0.2 to 1.0 h-', which differs from

ot her processes using 5 snaller guard reactors, in particular as described
in US-A-3 368 OR6atrerod thaaprioeessgofatie ireaotion,sthar feed sted. saitherewbuas of hedwy
HSV of each functioning guard reactor is preferably about 0.5 to 8 h-' and

usual Ihydmeeton ¥rdclor cbntainird) SulpM@rcdntaitity a6l nidigllig liﬂxﬁdrilﬁ@él(iﬁ géreralnd ledza0.50f
each reactor is selected so as to carry out maxi mum hydrodenetal | isation

(HDM o bPhe ieRf3ib BRGEIRE Wy S bbb didtiTd b Germed

exot h@% i():ftw%wt gh}%ﬁ%gﬁ;g@/@ﬁ?ﬁégg&é Il?ggﬁ%erre%atai on, thle dni’t erércl)errpz} ivgscggma
condi tdlﬁ@&?‘ig(n ction, not shown in the Figures, provided with circulation
nmeans, ans, cooling nmeans and suitabl e separation neans

functioni ng i ndependently of the reaction section, whfreb with the aid of
| ildes and \Riefeeably.t e thpdreqesh i He BVERU. ng quaaltly 8 'F”é‘)ééené‘%%‘t“éﬁ &aftea?@gt
contained in the guard reactor and for the short-circuited reactor just
bef or gepresanting ahoetd. 5%, tovaboht 80 byrveightrvishy egsaedt o thecweigheolclydseenripan feed is

introduced into the first functioning guard zone.
More preferably, the quantity of middle distillate introduced represents about 1% to about
50%, by weight, highly preferably about 5% to about 25% by weight with respect to the weight of
20  hydrocarbon feed.
In a particular implementation, the atmospheric distillate which is introduced with the
hydrocarbon feed is a straight run gas oil.
In a further implementation, the product from the hydrodesulphurisation step is sent to an

atmospheric distillation zone from which an atmospheric distillate is recovered at least a portion of



éﬁ‘ nanely: pre-heating the guard reactor during pernutation or
ort-circuiting, sulphurising the catalyst it contains, and bringing it to
the required pressure and tenperature conditions. Wen the pernutation or
short-circuiting operation of this guard reactor has been carried out using
a set aof suitable valves, this same section can also carry out the
oper atWBA 1hrecyeladite ithn inlgt tonthe first fungtianipe teugeshzenen aad jan atmesphesicdresidug isor
just after disconnection of the reaction section, nanmely: washing and 20
stri ppeenyerede used catal yst under the required conditions, then cooling
before proceeding to the operations of discharging this used catal yst then
replaci ng ilh avipafticulae svar@tiofi egeRastas GorEat f Vi igas oillfradlichf goabkie a@@dsPheric
t hese catal ysts are those described in the Applicant's patents EP-B-0 098
764 a t fd ' nat i : ' t n - 1.49.
sl ICRERIRA RIthid ddedndehdlfBhd Oieh if RAVGLA ALIRALPHERCHiR hHidP

f
1
They contain a support ancf 0.1%t y wel ght, ” expresse gs

oxides, ..of at | east one netal .or conpound of a | of at |east on o
or upoyasfoint & Bopy T vl i ettt abatdOBrCe Fus B oot b m10-70°C
plurality of % uxt aposed aggl onerates each forned froma plurality of

aci culcdf, opd781380Y cuthe pl atel ets of each aggl onerate general |y being
radially orientated with respect to each other and with respect to the
centre of tihea dgghanposible vitiagorpaf tthe yiracdsy ,oft the ipversin apghenil from a unit
application concerns the treatnent of heavy petrol eum or petrol eum

fract ifgRGiontig dsidgd e HYVAHIC Ho¢&s Icaf) Be kE8ReldNd10a libithiag bil i tal cafytict adkify ©
easier to 10 transport or treat using thé usual refining processes. GOls

from I ti.0 | s 1n. this. L f.e e
to uscn P SRR ACR.E00 eitefe BAFFIEGN bRt htnb B50u debunliy Bl Glechfil
problem of transformng a non transportable viscous heavy oil, which i

Y18 (Aot taa@@&aﬁrﬁﬁvdo ainend BRI ESTeTaly B theES BB 4B inia AU AT il n
a normal boiling point of nore than 520C to a stabl e hydrocarbon-containing
produds ale; msmb% warecpelsial fradsiont ofalmappraae @il Gom ¢asalliig crackinguusdliydermmesl amd
asphal tenes content and a reduced content, for exanple |ess than 20% by

wei ghtHCOf (highnsyclet aibntish m iditid bodingghoitrdn Ithexpnpe adut 340D rocatioha BB @A with a
particul ar inplenentation, before sending the feed to the guard reactors,

it is {fifidbollinggbinM geheriN ¢ PG Rarfid b A 50t eslaticit BYOPCOVi sbr eaki ng
conditions. 20 I'n a further inplenmentation, the atnospheric residue or

vacuum resi-gie @gﬁ%‘?@g%ﬁﬁ?ﬁ%ﬂﬂhﬁeiaﬂ?@gg%ﬂ%‘l @P?cﬂ'ié’ F‘éilkeeleﬁ o r@%ﬂ@%ﬁu % to

hydr ocar bon-co or a so xture. nost frequently
used h ocaf bon-cgnt aji_.ni ng solvent. is a ffinic, olefinic or alicygclic
vt ool ba OBy drib s arprr Pttty ot APkt 4 e ibedbate rorfre
treatnment is generally carried out under conditions that can produce a, |
deasphal t edinp# derther vasiation. ratlgast @srortiom f dhe stpesphericl gesigie gremghe atmospheric
asphal tenes precipitated by heptane in accordance with the AFNOR NF T 60l

S st andistilthtionlzione thesesptvad vaougmodistillation @oné Edmowhich i vaguumaligtillateaid e vered at
described in the Applicant's patent US-A-4 715 946. The sol vent/feed vol une

rati o Mhdtla pstieh oy wiecraaetycledlic dedhletito thelfimnfhrictienigg gueddt fong, and a vacuum
physi co-chem cal operations which are conprised in the overall deasphalting

oper at foiydis(dilaeBiveRELEhRK ki bolen: APERH ARy fike pasiphal tene phase,
washi ng-preci pitation of the asphaltene

20 In a further variation, at least a portion of the atmospheric residue and/or vacuum distillate is

sent to a catalytic cracking unit, preferably a fluidised bed catalytic cracking unit, for example a unit

such as that using the R2R process developed by the Applicant. From this catalytic cracking unit, an

LCO fraction and an HCO fraction in particular are recovered at least part of either one or the other,

or a mixture of the two, can be added to the fresh feed which is sent to the hydrotreatment process of

25  the present invention. Usually, a gas oil fraction, a gasoline fraction and a gaseous fraction are also



énh"ase) will usually be carried out separately. The deasphalted product is
en normal ly at least partially recycled to the inlet to the first
functioning guard zone. Normally the solvent for washing the asphaltene
phase is the same as that used for preghppitation. lo The m xture between
the feed to be deasphalted and deasphalting solvent is usually carned out

upst r esgovered.t Aeleasieysurgen ofidhisCahs ) fuitisn tAeoptRINARY Bk WcSclel té BiR ifleXiothe fit® a
value required to carry out proper precipitation and good decantation. The

f eed- splcMERh FuxddWoRe P ef erably passes into the tubes of the exchanger and
not on the sﬁell side. 15 The residence tine of the feed-solvent m xture in

the m xtur regh it all | eneral | y. about 5.secaonds to.ab 5
m nut es (m%rqg ,cg%b@f: ec?éldok?{k %t%g%? i %5 §rrfe(§1a Alte? SORyeRuo én?né]ﬂ( AR t?isglglteflor
the mxture in the gecaatin zone is. normally about 4 min to about 20 rrun.
The r BEFORsHnder suiiablegesidye.cracking fenditionsyg R¢ RYdroeaRoRyeoRiRiRINg PTEdyRS Wit
bet ween about 4 20 mn and about 20 mn. The rate of rise of the m xtures
bol h RAoweraneleerdar weightz ddescrpidbrisof theeoperationragd zetalystsrvehicls oal beyuded $ flutdised
about | centinetre per second (cnis), preferably | ess than about 0.5 cm's.
17 Theed erqokingtaahebea finide ori ex dnfiste, Vias S 1426936370 BPsBA 184 3195 US-Ran9os9as4,
applied in the decanting zone. The tenperature difference between these two
zonesgpinly 38108 | UNR-£564935C 19-289vh 699C. UKIR-gB24 Usgaf T ORLARE UGSH0410
zone will usually be recycled in the decanter and 5 advantageously upstream
of thepe t i, N e j ne, Th .
Eplﬁg-s%g 198% RERLLLAod m*ﬂfs;éﬁa% 354 6686 %98594%%%4%& %esc%gﬁ?nsoc')fs\;v_hl_lcpo

sol ven éhe rat1o reco e washing "Zone 1s a

about 8: 1 and preferahl bout 1:1 to about 5:1. Deasphalting can conprise
two. s PEGEEDYIREIPURIEGAN{ORE BEFHY CEREIBEAR Ba N ShIPS ases of

precipitation, decanting and washing. In this precise case, the tenperature
r & omendedhe fluidised [bed prateddico¢racking freactar eanafymciien pr apdowbpy downdowr mgde.

| ess than about 10C to about 40C at the tenperature of each phase

cor r e Pifdihiist vt tahgefeaed rRehtwimgart of e Mebmeon, $t whilwhpadsibldivechroasutadatdytice
C1lto C6 alcohols or phenols or glycol type solvents. However, paraffinic

and/ ogrfkiaklifhGne3hy BE abBRt PARCHNEF préefed SdtROfC @Jaé]ﬂﬁ%_l 84t8ly8is @R those which
advant ageously used. 15 In summary, in one variation, the process of the

i nvent.j.an. COnsI j Ny . I -J tl t i
secti tgh@?maﬁ #\%ﬁ@él&hifg}lgeclgpg@?)?’gggﬁtﬁ;%‘gé@ﬁ{) i néf ﬁ%ms)!u p(): gr 2 g%ﬁ%%isﬁ}ﬁﬁé’ ' §'11r111 N
metalljc .inmpurities, in which in a first, hydrodenetallisation, section,
the h B4rbon feed and hydrogen are passed over a hydrodenetal | isation
catal yst under hydrodenetal |isation conditions, then the effluent fromthe
filfst st agdhepresesselitheveventominslusigs 8 ppicular yatistinn iparhicly deringstep glithe yadnt

zones are used all together, the guard zone where the catalyst has been regenerated during step b)
being reconnected such that its connection is identical to that which it had before it was short-
circuited during step b).
The process of the invention comprises a further variation, which constitutes a preferred
20  implementation of the present invention, comprising the following steps:

a) a step in which the guard zones are all used together for a period at most equal to the
deactivation and/or clogging time of the guard zone the most upstream with respect to the
overall direction of circulation of the treated feed;

b) a step during which the feed penetrates directly into the guard zone located immediately after

25 that which was the most upstream during the preceding step and during which the guard zone



0 second section under hydrodesul phurisation conditions, and in which the
. Wydrodenetal i sation section conprises one or nore hydrodenetallisation
zones preceded by at |east two hydrodenetal lisation guard zones di sposed in
series for use in a cycle consisting ofl3successive repetitions of steps b)
and c) defi r?]gg} bel ow, the hydrodenetal |l isation and/or hydrodesul phurisation
18 secti on¥ih Wgs dsnipesiepsiean frge the pecceding: Bpsiswitiostiteaited and the catalyst
short-circuited separately or otherwi se follow ng step d) defined bel ow,
sai d hydr omhécht itreentaips soegenecasepandionrgplacdd lay freshyoriragenieradd ¢dmdyguardd zones
are used all together for a period at nost equal to the deactivation tine

and/ ot) cl oggiterg duing whictotie phed ephes brebhsed Al efpethier, thg satd Rokd @ which the
deactivated and/ or cl ogged guard zone is short-circuited and the catal yst

It contai ngafFysf RAYRER RigeReradd!afll/of ’iPIAEE dubliy (HeGREceRin &gﬁﬁgf'& mF]ected SO

catalyst; c) a step during which the guard zo%es are use oget her, the

guard zone ] I C Lyst has been regenerated.and/ qor replaced.

du?i ng t hea%) Poe}é\é;g:‘\‘ga&%t% renpgft)tgle )réat ? e%u%cﬁzvé%r}eg&ngﬁg ssgqug%?%ﬁmgg\uﬁg%rﬁ P?%%d Yut
for a period at st .equal . tq the 10 deactiyvation and/or clogging. tine of
one of the ﬂgﬂﬁw@%@g; cagtivation and/prelpaging time ofdhs guygdeons whird dusing:this step
fromthe hydrodenetal | i sation section and/or the hydrodesul phurisation
secti on cans the mysoupstrcamcwith wdpebt o thg oxcralclirectidrest ditvalatian af fhettréaged feed;
deactivated and/ or clogged for regeneration and/or replacenent by fresh or
regendj at ed sty &l whiich 4tSlebst éhef off theereastarsi Réiohe Hydfodemeaistion skdtibon and/or

i nvention consists in a process for hydrotreating, in at |east two

sections, § MM 96 rag ty Qitcaitsd Qe i i
ot el 11 i R o e 2 iy AR P A Bhafls

AR T A e e S e e T T

first stage i assed over a hydrodesul phurisation catalyst in a subsequent
second sectcﬁ@fb’sgo under hydrodesul phurisation conditions, and in which the
hydr odenetal | i sati on section conprises one or nore hydrodenetal |lisation
zones pr ecdu¢ht myfeaed implementasion pf theduaeass. the guard gangwhich iz dheenost gpstream in
hydr odenet al | i sati on and/ or hydrodesul phuri sati on secti ons bei ng conposed
of onehobvemllediredon asfscivdul ationc af thke feddopgtadaaltyc bedomkss elpagat @lith atetals, coke,
otherwi se followi ng step d) defined bel ow, said hydrotreatnent process

conprisgdifdnts anih Pdricly of Bthel Mnpititfl anlSs @iddbitheéRASVHeh desRel @ ustalPEhes! (s
nost equal to the deactivation tine and/or clogging tinme of said Zone; b) a

:thlgrpt %g{a;@g}t‘t@g{aﬂéﬁgpﬁrﬁgﬁ%glpg}{@gﬁgq ?ﬂgéﬁ{tzg? %{S?@ ?g%rlgg%hg?g 23 ia?\d/ or replaced
Py e o SEL ] ShalNOlR gonis e SRR e this b LIes A 28R,
permutation of these guard zones during operation, i.e., without stopping the unit’s operation: firstly,
a system which operates under moderate pressure (1 to 5 MPa but preferably 1.5 to 2.5 MPa) carries
out the following operations on the disconnected guard reactor: washing, stripping, cooling, before
20  discharging the used catalyst; then heating and sulphurisation after charging with fresh catalyst; then
a further pressurisation/depressurisation and tap/valve system using appropriate technology
effectively interchanges these guard zones without stopping the unit, i.e., without affecting the
service factor, since all of the washing, stripping, discharging of used catalyst, recharging of fresh

catalyst, heating and sulphurisation operations are carried out on the disconnected reactor or guard

25  zome.



ﬁpl aced during the preceding step is reconnected, said step being carried

- Wt for a period at nost equal to the deactivation and/or clogging tinme of
one of the guard zones; d) a step in which at |east one of the reactors
fromthe hydrodenetal | i sation section ;4o and/or the hydrodesul phurisation
section can be short-circuited during a cycle when the catalyst is
deact i vat dthearddtors of thgdedrétesatmegensr asually fanekoar witk the dendwing Moutlyephceor
regenerated catalyst. In a further variation, the process of tﬁe i nvention
consivslogitie§ (SP):ocess for hydrotreating, in at least two sections, a heavy
hydr ocarbon fracti on containing sul phur-containing and netallic 15

hon, the

inmpurities, in which in a first, hydrodg@t hBisation, (h

hydr ocarbon feed and hydrogen are passeg over’a hydrodgF t\aliisation

cata r h)(.dro emetal | isation congfo{afjd?fég,e then tHEERATRES from the
fi rsél'()% tens HSUSHg Te3CT8r odestPprtiPi sati on cXPal%%t in a

subséd@ #€Pnd_section under hydrode@diph¥ri sati on ¢8~hdi®4 ons, and in

whi clOverd! GIMotERDal | i sation section @d8pra@8es one of.12ei030
hydr odenetldie|prefatred modo wessigs of epkrating thatguhrlaetctorsoor rpuestidesertic Ati anatvietatl
guard zones 20 conprising one or nore reactors, preferably fixed bed or

ebul HSedf bshrnes 4.00h 5 pREAY ifbus 612 ©51.0 0r', Whech differsCi6meoth@ rbedsbdddisafy
successive repetitions of steps b) and c) defined bel ow, the

hydr gRgITEt ldri S&ctRs id uldYAr RAGHEIRA U 288 logR 0§@%He?@§n%lﬁr£}%gf@f&%ﬁd

of one or %&)re reactors which can be short-circurted separate

ot her wi f ow e efined bel.ow said dr ot reat.pen r S§ 1.-1
compAiS g MBSV it Sl BincPRMRE e SarliEiopeliily abal R,
for a geriof ég most equal _to the deactivation and/or cloglgi ng time of the
guar dn¢ dsealihabaphdy tou?isht r oS RVl Y ek the guaidereactarsaand @ay e pachnreggtor is
circulation of the treated feed; b) a step during which the feed penetrates
di r ectlegted rsomst toecagyadut maxienuno bydredemeatabisatione (D)t whiles contenlling thehreaetsont he
nost upstream during the preceding step and during which the guard zone

whi chempératube(Hitbising diesd vottamneliity).ng t he preceding step is short-circuited
and the catal yst V\:ﬁi ch it contains is regenerated and/or replaced by fresh

Ggt al yst; and aﬁ_)/arﬁs\%ebﬁg irﬂﬁl‘é}rﬁgtaﬂ’ﬂﬁ,cthe Lh# c%gﬁg’eszepmitﬁfnﬁogls%%doﬁldm kRged fer
the guard zone in ich the catal yst has been regenerated and/ or replaced

duri b | rec. ct e - 0 .
quar e ElsEes, b eI T BRI ERA a0, AhE rppd oA SR bE Bfklly
deactivation and/or .cl oggipng tinme of the guard zone which.dugji.ng this.step
o RS P pBEa AR e Poa e FoAction fert e P PR e i BF Itk arh S Fesn
of the treated feed; d) a step in which at |east one of the reactors from
t he Hieloperetiensadfi preparingnireshcari regengraigceatplystreontaingdointhe guandgsaciet andfer dhn
be short-circuited during the cycle when the catalyst is 15 deactivated
and/ chonlohguieet teactoe juse pefure demg condéaed, veiit deeghibin dparstiom rcan dbgeneiat ed,
catalyst. Preferably, in the process of the invention, a quantity of mddle
disst idanRiP FRORYaBhg Mhe guard reactor during permutation or short-circuiting, sulphurising the

catalyst it contains, and bringing it to the required pressure and temperature conditions. When the
permutation or short-circuiting operation of this guard reactor has been carried out using a set of
suitable valves, this same section can also carry out the operations of conditioning the used catalyst
contained in the guard reactor just after disconnection of the reaction section, namely: washing and
20  stripping the used catalyst under the required conditions, then cooling before proceeding to the

operations of discharging this used catalyst then replacing it with fresh or regenerated catalyst.



epresenting 0.5%to 80% by weight with respect to the weight of
. @ydrocarbon feed is introduced into the inlet to the first functioning
guard zone. Mre preferably, the atnospheric distillate 20 introduced with
t he hydrocarbon feed is a straight runsgas oil. In the process of the
i nvention, the product fromthe hydrodesul phurisation step is preferably
sent to aRredenablyplugrine these i Cdtalyston amonthoser odasediberh ian the nAppheant’s patents
distillate is recovered at |east a portion or which is preferably recycled

to t EP-BJ0I098 164 irdettel FrehcH paehi GiMddNGitH UsitidnZIOREistraiéh AmbEOFTE49.C They
residue is also recovered. More preferably, at least a portion of a gas oi

fracthmbin'd QFport 2dd 6119 RLINFBH @t,@@?éi{s%)écﬁ}si thé nﬁa‘? Bxfd@é,lo?‘ﬁi Ifl'rgsstzd?ﬁ metal or

hydr odesul phurisation step 1s”recycl e Inlet to the

funct.jonj 1ackn referr ariwatd on, of th Loces f the

| e SRR el AT el R OF AP Gl pet i R fiin the SR of
poi nt cif bot%l‘% .140C aHd an end point of %{Jgut 400C. 5 In these preferred
var i &t PIBHELY (Oh JUKaBeReHt 3Betmerattd <R fPEmef d1am jaapliraliiy ofr adgaroplatelets, the
introduced to the inlet to the first functioning guard zone at the sane

t i meplateleth of pechagglantierate geyerally being madialijborientdted wothsespcol/toacy bthemand with
respect to the feed. It is also possible to send at | east a portion of the
at nosgzpedtits tHeashtielof fheapplohrraé.nospheric distillation zone to a vacuum
distillation zone fromwhich a vacuumdistillate is recovered, at Least a

to porti on@b pahicalirlys tHee[%{é%h?gzlltgﬁ a{lpgﬁc&thneéonEé}nE Lﬂﬁ:l frédiDbnd (W}ga-\'?grbt??e&ﬂar d

zone, and a vacuumrésidue Is 0 covered. In S case, in a eferred

vari ati ri i ofe t erjc,. i .and/.or vacuu

i st B paftoietn EREhs SolR bt Aty tr SdFerBPIRHRRI RER RHRIAR R IR, oon
and an HCO fraction are recovered, and at |east a portion of one or th

30 he aBIPOR O HEdlr s then Ul e I PIOSRS -5 Gibniroft CoadiyArEnatas e4fkakp
functionin? uard zone. 15 In a preferred node of the process of the

i nveitiehted, Iniinig ¢age.dt wprefyrablerie ugeiebwlatedrhed reactorsised all t oget her, the guard
zone in which the catal yst has been regenerated during step b) being

r econnect adors usiitidulaly, tthe inwrfies tsobies i the ipdelemcall trhmsfodidhg id ntvdransgodtablel t
was short-circuited during step b). In a further preferred node of the

Pr 0C& &0l hdah§ oiIN WA i@Rich dn GRRAL bh@ E‘ﬁlggué 8fd tOMlaih§ nife BRAVAbEotditfenishe
guard zone or zones, which section enables short-circuiting or pernutation
of sai. uard.zone or .zones dutin atio Wit hout the. unit ceasing.
oper it BN ARG R CaRRG Pag SrEREITL s e MghaBiani i Phe rESRE] Jaien
contained in the guard zone which is not functioni ngl, at a pressure in the
langéan erply be tranfpgeted, pRd hapings & redigedgnrtals randnasppalisnes soptent prd jantedhggdon,
in order to treat a feed constituted by a 25 heavy oil or a heavy oil

f r actcontent fort exiamiphyless fan| 208n by wel ghe, dfeerastituentsiwithad hgrmsal hodutgepbintoof moe
hydr ovi sbreaki ng conditions, m xed with hydrogen, before sending the feed

to t hgansped. zone or
In a particular implementation, before sending the feed to the guard reactors, it is first mixed
with hydrogen and subjected to hydrovisbreaking conditions.
20 In a further implementation, the atmospheric residue or vacuum residue can undergo
deasphalting using a solvent, for example a hydrocarbon-containing solvent or a solvent mixture.
The most frequently used hydrocarbon-containing solvent is a paraffinic, olefinic or alicyclic
hydrocarbon (or hydrocarbon mixture) containing 3 to 7 carbon atoms. This treatment is generally

carried out under conditions that can produce a deasphalted product containing less than 0.05% by



‘ce)‘nes. In a preferred node of the process of the invention, the atnospheric
~¥esidue obtained fromthe optional atnospheric distillation step undergoes
deasphalting using a solvent or a solvent 5 mixture and at |east a portion
of the deasphalted product is recyclediggo the inlet to the first
functioning guard zone. In a preferred node of the process of the
i nverivdight of taphaltenes precipisateiby beptaneniachcéordandehvettothiel AFNORWNEE TL60115 standard.
distillation step undergoes deasphalting using a solvent or solvent mxture

and dafthi$ elaadphaltipgrdanobe @hrriddeogteasingahé godddatl @ésclibed 86 Lhé SappiRaftne phighet
to the first functioning guard zone. 10 In a further preferred variation of

the NIDQAREY19948 herie"yMrtPd Adidme ratid Svill SRELR Be azﬁgutf s?ieg Befde UCRGhOE
In a further preferred variation, at |least one of the guard reactors and’ or
hydr g | isation sections.and/.ar. hydrodesul phuri sati sections is.an
obul 1O G S Bk B R OB PR uen A SRRy B e S BeBEFRLRH Sperii

t he guatd zones are fixed beg reactors, and all of the reactors in the

hydr SBESREPFEIRIHPN o ACATHRE 4he asBhAliens dWasse gV asbing REipitatipn ok thepsphaftene
further preferred variation, all of the reactors in the guard zone are

fi xedPhpeed widlawsueHy beagagried out srparatelyt ofhe deasphaited yrdodinte e then| nasmallp rat Zease
are ebull ated bed reactors, and optionally and highly preferably, all of

t he mMpaciadlyaseycistioitbainlano gerferst faactioning gued abe0 ebul | ated bed reactors. It
is also possible to operate the process of the invention with only

ebul | at ed NsiehaligafileOfivdrt fob Ew ki e A85haRBitk 'fﬂaée_h?s el sadenit dlat higd ien
and hydr odesul phurisation sections. 20 gure briefly illustrates the

i nve Hé&ﬁﬁmﬁﬁ? feed arrives in guard zones | A and 1B via line 1 and | eaves
these zohes via line 13, line 23 and/or line 24. The feed | eaving the guard
zone or zqpes arrives via line 13 in the H ecti which is sho her.e. by
a% eactio teyh DsbresAabF fRica W%ﬂw%ﬁ depsphelias (ehventdls dsuallyacarted
being provided with its own short-circuit. The effluent fromsection 2 is
wi t hdrwwpstyeamn pf the exehangen wdaeh adjpste theatemparagire f thshmixtaret to gnvaleg raquived to

whi ch can conprise one or nore reactors that nmay be in series, 23 and ny
opt i coamdyl gut psoper precipétdtion &l gduelidecawaticghort-circuit. The effluent from
section 3 is withdrawmn via line 15. In the illustration of Figure 1, a

m ddl e di stid fe@li&olvent ﬂﬁ%t&@%@férdﬂlyﬁphsis@@irﬁ@ tIRNEibES oftheesk chhrider tai€ not on the
hydrocarbon feed in line 1. 5 In the case shown in Figure 1, the guard zone

Corrprg'h%ﬁ%i& reactors; inits preferred inplenentation, the process wll
conprise a series of cycles each conprising four successive periods: a

first perid during which th eed successively traverses zone | A then zone
1 and” 6 SRR Sk e IepdStveR TG I SIBNEEY BrGitro 20T SRR | <
recycled is introduced with the feed 10 into zone | A; during the first
per i otpout§ seroails 9 tQ ahoupp sriagis (mimaprefseably abquk L 4 aRWL MM i ne 1 and Iine
21 conprising a valve 31 open towards the guard reactor 1 A During this
peri od, vaTkemsi@2ncedBna s tBSmaxterech disedecaiimeg zinklisisormallycibortchmin w ahous 3dit
via a line 23, line 26, conprising an

min.

The residence time for the mixture in the washing zone generally remains between about 4
20 min and about 20 min.
The rate of rise of the mixtures both in the decanting zone and in the washing zone are

usually less than about 1 centimetre per second (cm/s), preferably less than about 0.5 cm/s.



~

‘FMHlva|Ve 34 and line 22 to guard reactor 1B. The effluent fromzone 1B is
ent via line 24, conprising an open valve 36, and |line 13, which conprises
an open valve 37, to HDM section 2. 15 a second period during which the
feed traverses only zone 1B and in whigh the gas oil fraction from

at nospheric distillation which is recycled is introduced wwth the feed into
zone 1B. Oiheitemperamire appied ip thei washingtzope ) usohlly fees frao ties appliadsin wesd@intig3,
34 and 35 are closed and the feed is introduced via line 1 and |ine 22,
conprzcaéNdeneppentutaldifferdnce bativeer tiRee do 2B WAl hBinSalREsd @b ekl bsgnt
fromzone 1B is sent via line 24 conprising an open valve 36 and |ine 13,
whic@s e conpri ses an open valve 37 to HHMsection 2; a third period
during which the feed successively traverses zone 1B then zone 1 A and in
whi ch the gas oil fraction from atnospheric distillation which is recycled
i s introddd¥d MiRuE fmm the Washing hzoneesdl] wwallpgbe Hecyaked dnpehei decaptsrepnd:)
of the process], valves 31, 34 and 36 are cl osed and val ves 32, 33 and 35
are cdeantagdouslyewstréan phthe edcimadendbeatéd atahd indetdo thendec@itingntonezone 1B. 24
The effluent fromzone 1B is sent vialine 24, line 27 and line 21 to guard

reactor | ArheTdvdvent/hdphaniénef fa0B reménied Sn &ww_ayﬂiagz ZbReis2aboad. 51 iLablobt 8:1
whi ch conprises an open valve 37, to HDM section 2; a fourth period during

whi ¢ hr guard zone | A and in which the gas oil 5
frac?Pg&ﬁ?%%ﬁﬁg?%gg%ﬁé§¥§&§?§¥iIIation which is recycled is introduced into
zone | A with the.feed. The.number of cycles carri.ed out for. the quard
Feactors 1RESPHTIRE FEncombitdVa e ofith TR PR P s BemeBey R el o
unit and the average frequency of permutation of zones | A and 1B. Durin

the fRIGRIPHALINSy degantipg apd svaghingzJdn tBus RIRgis® 6assr Becempediuin decpameiled in gagh 35
are open. The feed is introduced into zone |Avia line 1 and |line 21.

Dur | nhasdhiod therfirsd stagdas giréferabiy ohr averagenkess Ahdano absutsHITC t@ abibi 4@%T iabrth@
via line 23 and line 13 which conprises an open valve 37. In the case shown

in Fit@Hl’b@ra@ureBY@&C@%%@H&S@M&@OQ%&&%&Q&” 2 can conprise one or nore

reactors. Each or a plurali of  these reactors can be tenporarily isol ated

oot b ca-Tior SHEHE i HE AL PRV D ot F1FR. b Ghubde B BBRSFle 0o

preferred 1nplreng a ser

conprising three successive riods: 1 a first.period during which. t

£ oon selvetts s Posryen PaBrutenlah tr i aveRs CORARHIE SRISEERITDAOT RAsENy
finally HDS section 3. During this period, the gas oil fraction from

at nosphventiageqtisbtusedlat i on which is recycled is introduced into guard zone | A
with the feed. During this period, valves 32, 33, 35, 38 and 41 are cl osed.
Tie feed i b smhrmadycmd ohetvarizioore thd mroeeski ofe the amentiom ecofidists Tine a efrbEase nfor

fromzone Ais sent to guard zone 1B via a |line 23, |line 26, conprising an

20 OPWHIM@éaYi@\F§i41 @nNéhst 1@ seotiond,NEh&vl IhyaRicaftolfraeabe cditaining llphdracontifing
section 2via l'ine 24, conprising an open valve 36, and line 13, which

coct | AR ARG 1F hioh PO R Ronlc RO 2o, SN prbeh 8@ and
o | Plod s R SR M 4 Budr S afsuleh, iAo A b RaethRlahishiSh cBREHBH,
then the effluent from the first stage is passed over a hydrodesulphurisation catalyst in a subsequent
20 second section under hydrodesulphurisation conditions, and in which the hydrodemetallisation
section comprises one or more hydrodemetallisation zones preceded by at least two

hydrodemetallisation guard zones disposed in series for use in a cycle consisting of successive

repetitions of steps b) and c) defined below, the hydrodemetallisation and/or hydrodesulphurisation



5 a second period during which the feed successively traverses guard

ones | A and 1B, then HDS section 3. During this period, the gas oil
fraction from atnospheric distillation which is recycled is introduced into
zone 1B with the feed. During this opemation, valves 32, 33, 35, 37, 41 and
42 are closed. The feed is introduced into zone |Avia line 1 and |line 21.
The @&eqtionsrheing samposes 6f loneior st reastaysawhich crae BB shom-circuied Sepatitely @6
whi ch conpri ses an open valve 34, and line 22. The effluent fromzone 1B is

sent otherwias felémringBted dJidafihddiseidd, saidh iroeaiiRehtSReceasc ivgl ve 36, and
| i ne 25 which conprises two open val ves 38 and 39. The effluent from

section 34)S t hefeSRNWhitR tfd Atd 28RS ARuA iod/hidnbd
whi ch corrp?i ses anpsopen1 val \/%&40.&%%r| ng§é'?kﬁlééggéﬁrgg?%%%oﬂtﬁwéé%{ég?ég? tr|les
renewed, then i d. yst 1.8 conditioned. usi t he met hod 10 described in
this inventi on.sa%q“ﬂ}@aé@h |eta|n8$1°|rﬁ§’gigg’gﬁﬁ?? Pfc?ﬂeatﬁgrﬁoﬂecessary if the catalyst
is in the oxide forg], a third period during which the feed successively

t Paver ses bSuar ¢ SFhdwingawhich thesdeaghyatpirnd/et eloggedguard gpna-pssherwirpigedsand
During this period, the gas oil fraction fromthe atnospheric distillation
step which is rthegattlys it eontaing isdegandraiid dnd{draeplaced hiyfreshgu aegenerated camlysThi s
situation 15 is identical to the first period and allows the reactor

cont ai ni n@)t he d stepsdurirgt whiyl thet gnatibzonep based al tepethefland geatl zpesint which then
the fluid circuit, conpared with that described in the first period. In the
case represent el g Ubdin’ regBilARE A/ AN ipl Bl A Hd BRocddiigNsier Befrgs e
one or nore reactors; each or "a plurality of these reactors can be
tenporarily is ran t it al . I adi ca [ ) h
procese] I : oeaek® 8" R KRR ifhed Rt 0 BChdrod B FRebleafh e s,
20 of cycles eagch conprising three successi periods: a first period
dlring which t a‘F%"@H"EB&‘é’@E@P%‘P%“ﬂ“’aRfé%“gé’ ﬁ&ﬁﬁfﬁo%’ﬁ%s | A, 1B and HDM
section 2, then HDS section 3. Duri ntg this period, the gas oil _ fraction
from at nosBher i st@p $r iwhieh iableaghpich of sher magiorefomstherhydseeametallisation sgetiqneed
into guard zone | AL During this period, valves 32, 33, 35, 38 and 41 are

cl osed. The f eemhdi® therhydrddesatphurisatiopusecidor carebd shori-eirduited diriagd dycleewRén
26 The effluent fromguard zone 1 Ai s sent to guard zone 1 B vi a line
23, line 26, COfproatabysfgs ABactRBRAVANR Adedadtor iBgenération EhdRr! lepRBEMEtOBY
guard zone 1B is sent” to HDM section 2via line 24, conprising an open val ve
36, and line 1 i i n open valve 37. The effluent from
section 2 is s%?swgg%ggﬁ%&ﬁsg line 14 which conprises two open val ves
42 and 39.. Th ffluent 5 fromsection 3 i.s then sent to a fractionation
i T Cnot Toroleey YO SRR O dpIALEE CaR g B pie b RSal B ingo i
period during which the feed successively traverses guard zgones | A and 1B,
t hen UDRASE SWO; Bstions, (4 heawy hydrecgsben deactiom copamning sulphui-¢anigining 3pd metallic

at nospheric distillation which is recycled is introduced with the feed into
zone ifrPuribes, iimgrhidhi is adipet, aydodemetallisetsorg 3¢ct®, thehyd@Rarbes fegddandichydrogen are

passed over a hydrodemetallisation catalyst under hydrodemetallisation conditions, then the effluent
from the first stage is passed over a hydrodesulphurisation catalyst in a subsequent second section
20 under hydrodesulphurisation conditions, and in which the hydrodemetallisation section comprises
one or more hydrodemetallisation zones preceded by at least one hydrodemetallisation guard zone,
the hydrodemetallisation and/or hydrodesulphurisation sections being composed of one or more
reactors which can be short-circuited separately or otherwise following step d) defined below, said

hydrotreatment process comprising:



o are closed. The feed is introduced into zone lAvia line 1 and |Iine 21.
he effluent fromzone |Ais sent to zone 1B via line 23, line 26 which

" conprises an open valve 34, and line 22. The effluent fromzone 1B is sent
to HDM section 2 via line 24, which cqgprises an open valve 36, and line 13
whi ch conprises an open valve 37. The effluent fromsection 2 is then sent
to fracti @hati erstapnintwlifin thesguan konevisaised fier algeriodhit ahost equalits dlse deactipaion
valve 42, and line 16, 15 which conprises an open valve 41. During this

period, the catime/sid/@rclcpain st of di@Bosgction 3 are renewed, then said
catal yst or catalysts are conditioned using the nethod described in this

i nventionyg Th| %n(gir[.%qp V. IS
in the oxi de f%rsm a P(lilegélﬁ% %Jdrtﬁbﬁ&mﬁg%lﬁgﬁeﬁ%de sﬁ?zéé@gl \&@lltn?éd aHd
traverses guard zon sec en HDS se 3
Duri g thi s pediotasa Sabigy Bl R0 15 sl RErqeemergied catlystt
distillation step V\/m ch is recycled is introduced into zone 1B wth the
feed. Thi & sit @a%qpoww Whigh thecghard goneriawiiels teicgtadyst Raplaengagenes d/ens
the reactor containing the fresh catalysts) to be replaced in the sane
position, in tHhepladedidiripigrtbeiprecediagtstept isdesmmetted, said stap beingsearped patdfor a 27
CLAIMS 1. A process for hydrotreating, in at |east two sections, a heavy
hydrocar bon fr petiodnat amst aqul ng theldedutivatamn bed/of clggging tireé af lone dfthelfguhddes,
in which, in a first hydrodenetal lisation section, the hydrocarbon feed and
hydrogen are pagggd over a hydrodenetallisation catalyst under 5

hydr odenet al | i sati on condl tions, then the effluent fromthe first stage is

passed ov a hy rodes huri sation t al i uegnt ., secand section
Cindor - hydfdosd 0T SO I el e iekors, o B oAEMERerTGROY <B&foh

h drodenetalllsatlon section conprises one or nore hydrodenetal lisation
#Bnes preceded 3ok thg kydrpdes ukphhvmt@aéﬁ@tcm ¢anshe shor-¢iraited sareg adivslsorlsa i n
series for use in cycles consisting of successive repetitions of steps b)
and c) 10 defi ke chtelystvis denstimgidd cuidiontchdgged £or aegeaemdtion and/or replacement by
hydr odesul phuri sati on sections bei ng conposed of one or nore reactors which
can be short - ciffeshiol esgenapedah@lyst.or ot herwi se following step d) defined
bel ow, said hydrotreatnent process conprising: a) a step in which the guard

zones ar e 1H9S¢rthd vAaf6h N8E pfREssPoflRE ildndén mistseﬂuﬁbro%@sstfhﬁhﬁ%ﬁédtiﬁ%t iron
time and/ or cloggl ng time OF one thereof; 15 b) a step during which

deacty Mk B B CORASY BRLARH Bl Rk R I FHE B MRt

it COI’]t al ns IS regeher aced regener

tal h t d d.al| ther, th
GRar dMRAEY i i nneh*é'st”ﬁy%é%eetwﬁgat%@? cHRRORE RO RRG S ndDdtesan arc

during the preceding step being reconnected and said ste 5) bei ng carried out
for @apedioyer ahydrodemetgllisatianocatalist 2oderdudrodeametallisatinn conditipiy dranghe phvest
one of the guard zones; d) a step in which at |east one of the reactors

f r omftdue theyfilrsosbetion & Ibaissmit oven a$wdtadesulpinutisation ¢etallistdn adebieqpénirsesatdi section
section can be short-circuited during a cycle when the catalyst is
deactyndet Bgtiradebliphufib b8 esbntitiont e4RINGr whicANh@ Yl RdemeRlIREESE Béctidy comprises
one or more hydrodemetallisation zones preceded by at least two hydrodemetallisation guard zones
20 comprising one or more reactors, preferably fixed bed or ebullated bed zones, disposed in series for
use in a cycle consisting of successive repetitions of steps b) and c) defined below, the
hydrodemetallisation and/or hydrodesulphurisation sections being composed of one or more reactors

which can be short-circuited separately or otherwise following step d) defined below, said

hydrotreatment process comprising:



‘r‘esh or regenerated catal yst. , 28 2. A process for hydrotreating, in at
east two sections, a heavy hydrocarbon fraction contai ning

sul phur-containing and netallic inmpurities, in which, in a first

hydr odenet al | i sati on section, the hydraocarbon feed and hydrogen are passed
over a hydrodenetallisation catalyst under hydrodenetallisation conditions,
t hen® he &fStepuéhtviietother peardizopes greaglk userd prgsthed fov erpesiod at most equal to the
hydr odesul phuri sation catalyst in a subsequent second section under

hydr odesuldpéntivasent andior clogpingaise ofitid guardvabdhthehrodyipsaekmnedicl tekpatt k@ the
section conprises one or nore hydrodenetal |lisation zones preceded by at

| east one ogerall direeiéh oft iR ultYidh @f eidatatdd feal;i on and/ or hydr odesul phuri sation
sections being conposed of one or nore reactors which can be

shor g5 Ci r guj 4 : LWSE..f i f.] .
cai dPhycr et SXRERAIE fiefeAlpt iRt Ahiofiht Bl yBRe fep BT bt Rt
zone is used for a ri od at nost, K equ to the deactjvation t] and/ or

e ogai g Eiratith Sab e sitne SowiFan wfids toe, ety o En st kRet bich St s
cl ogged guard zone is short-circuited and the catalyst it contains is

r egener at &dighwes the eyeshepsirepp quringnthe precedingesien sdshestcirapited and the catalystep
during which the guard zone in which the catalyst has been regenerated
and/ or r epthadei contrinags telgengpated enkl/ogreplaegd by fredicoatalesty adl, sai d st ep being
carried out for a period at nost equal to the deactivation and/or clogging
timecpf onestgl dhhﬁ‘%%ﬂéld tHPBESd £bhed afd Bfdl A1 \WHcterathel ARSd Z8A€ iPTWHIdIE the
reactors fromthe hydrodenetallisation section 20 andl or the

The cat al ySeriek P BOR, SEPlch A8 500" pRRsl i fhE S b HeSth el "%

t he catal yst i ogge neration an

repl acenment by fresh or regenerated catalyst. 3.. A process_for .

15 ot r eatPNGUITAT B Resiot BT siase g Sal e B, SnGatr b 1 Perind gmos
cont ai ni ng sul phur-cont ai ni ng/ and netallic inmpurities in which, in a first
hydr odenetcdprlite dhq dascieationand/op sloggmgHirae et te igvardizong wivich dirinedhisrstepyis the
passed over a hydrodenetal | isation catal yst under , 29

hydr odenetmadst upsitdaonwith nebpedton the dviesall diteetied bf ciendatfonahthdieedi¢d feed;st age i s
passed over a hydrodesul phurisation catalyst in a subsequent second section

underd) hy draogtess ih PFHiEH Saldagioke BfltHel AAStorsafitgmi theVhideéddetetallisation section and/or
hydr odenet al | i sati on section conprises one or nore hydrodenetal |lisation

cones, B SORRRLNRILLRAT LA SR SRR UL SORAYE conot
rlgact ors, c%iacstpv%%edd a%ncrl}or clogged to be regenerated and/or replaced by fresh or regenerated
catalyst.

Preferably, in the process of the invention, a quantity of middle distillate generally
representing 0.5% to 80% by weight with respect to the weight of hydrocarbon feed is introduced
into the inlet to the first functioning guard zone. More preferably, the atmospheric distillate

20  introduced with the hydrocarbon feed is a straight run gas oil.

In the process of the invention, the product from the hydrodesulphurisation step is preferably

sent to an atmospheric distillation zone from which an atmospheric distillate is recovered at least a

portion or which is preferably recycled to the inlet to the first functioning guard zone, and an

atmospheric residue is also recovered. More preferably, at least a portion of a gas oil fraction from



ﬁh es for use in cycles consisting of successive repetitions of steps b)

d c) defined below, the hydrodenetallisation and/ or hydrodesul phurisation
sections being conposed of one or nore reactors which can be
short-circuited separately or otherwi sg follow ng step d) defined bel ow,

sai d hydrotreatnment process conprising: 10 a) a step in which the guard
zoneshaatncsphiericsdistili atige tskopr followirg the hiydrbdetul phasisatistlistep i0ret tdediatitiinat toon
and/or clogging tinme of the guard zone the nost upstreamw th respect to

t he queﬁﬁkfmﬁtlaﬂﬁglggﬂdqbngl rculation of the treated feed; b) a step during
whi ch the feed penetrates directly |nto t he guard zone Iocated i mredi ately

after t hatIn"agﬁrgfén‘é@%aﬁ Vx\ﬂ&stfklx \lkg&cre fle m)s \5&:’?190{1 NBe pécg(éﬁg r%g { ﬂéf?a%ngﬂgs Q%t' ng

whi ch the gu zone IS ream recedl

step .j.s short - |rcwte st which.if co ns is regenerated
and/ &‘ﬁ}%fb‘l“ét °‘6&9ngPBgﬁ?g§%‘ﬁH§Q@’§%'%‘FPé’“§t éaﬁwﬁh‘? ‘whi ch the guard
zones are used all together, the guard zone in which the catal yst has been
r 8gener at 4B thesa PEslered Vapaionathe ﬂga@tt)é pf Bimaseherés disdlbaip and/etisasooihintioguenst
downstream of the set of guard zones and said step being continued for a
peri dd the inletsto the farspufahctianing guald aone aa theosanzntdmerascthe degdprefdrably aépresemts
guard zone which during this step is the nost upstreamw th respect to the

over abbutdi% € 50%byolcight with dsped tofhetfbl. t reated feed;, d) a step in which at
| east one of the reactors fromthe hydrodenetal lisation section and/or

hydr odes upIULSALSMR REEHH APIGA BSBREF ineClhpYiiend rEdid Wohiife Gl Bnaien

L
t he catal yst eactivate ogge 0 regenerat ed and

repl a fresh or ed 23 at al . . OCess di n
o arﬁﬁﬁﬂﬁﬁxw%ﬁ § achEAGhgA) A % i ve ity di (B B E aF leh
representl&g 5% to 80% ght with respect to the welcght of . .
HPdr ROFHLA Vhish 15 Eecygled Eﬁjﬁﬁl@ édeﬁ torthe fird funqtispingguarbzaney and & Baguam rweidye iy d
zone. 5 5. A process according to claim4, in which the atnospheric

di st idljoatecovened. ottutiesicases in a peeféryedl vartatioonatfleast ai portiors vf tiegdimospherigassidud .
6. A process according to any one of clains 1 to 5, in which the product

f r omdnldor Ricliuesl éistill @b i sedtitd DentdllyePciaskiag Dhit FRnawhhmpIpDe Ifiactichn sid rd HCGOON
zone from which an atnospheric distillate is recovered at | east a portion

of W gl oh Sird ﬁe%d@ér@di dnfl ai N&st apg ioh @f bhe oP—EhefdtﬁeQrtor U@ R SHAFrHCtZAR §s

and an atnDsp ric residue 1s also recovered . A process according to
claimg hat S 0 of agas 0|I fraction fromthe

at nossﬁﬂtettoltge H}kst ffrfc’Fﬁ é?oe%‘?% é"?alr@g? ng t he hydr odesul phuri satl on step is
recycled to the |nI et the first functionin uard z rocess
abcor di ng 1A E‘FWH“QA" | ths propess; of t%l’lf’ﬁ“‘t‘%%f‘ge%‘iead’ EE ghprd ZIOBS\SC"[“Fdﬁeq s
a cut with 15 an initial boiling point of about 140C and an end point of
aboutallogaethes, the puard ezope sincwhighndpet entalyst lmsebash reganergted dusing, step Whpairg

the quantity of atnospheric distillate and/or gas oil introduced to the
i nl etretanniebted fsuels that thectdnaadtivg igudenticalowethatt it hhe befomeit was short-circuited during

step b).
In a further preferred mode of the process of the invention, a conditioning section is
20 associated with the guard zone or zones, which section enables short-circuiting or permutation of
said guard zone or zones during operation, without the unit ceasing operation, said section being
regulated so as to condition the catalyst contained in the guard zone which is not functioning, at a
pressure in the range 1 MPa to 5 MPa.
In a preferred mode of the process of the invention, in order to treat a feed constituted by a

25 heavy oil or a heavy oil fraction containing asphaltenes, the feed is initially subjected to



‘i‘rre as the feed represents about 1 %to 50% by weight with respect to the

Weed. 10. A process according to claim6 or claim7, in which at |east a
portion of the atnospheric 20 residue fromthe atnospheric distillation
zone is sent to a vacuumdistillation2zone fromwhich a vacuumdistillate
is recovered, at least a portion of which is recycled to the inlet to the
fir shYMM@bTe@hinsgiogdmouS,zmn@d withl hydrogen before ssenldiag itbe &edatortbe @uerdezhneldr. A
process according to claim 10, in which at |least a portion of the
at nogpesr i ¢ resi due and/or vacuumdistillate is sent to a catalytic
cracking unit fromwhich an LCO fraction and 31 an HCO fraction are

recover edn afffefdfred 85t ¢ thO b?dc@ﬁ & the1 e‘ﬂ 1oﬁ hRe ?Entﬂn%{ph%c PesTlu¥ ok dﬁné?if fr&}ﬁe

two fractions is sent to the inlet tOt II’St 1 onl ng guar Zone.

Apr e n | 1:to in whichd ste

c" 8FE0RiGAT Abehe SMKERF i ws?ergﬁmdwaﬁ it e VR Pre & var?tyst
has been regener.ated during step bei ng reconnected such that he
cOnNnEEEEh agg af deast iacBortion qfhaxbeﬂeamlt%md@cs fs asycled gpttheipketiite éﬁe disti ng
step _b). 13. A process according to any one of clains 1 to 12, in which a
condiflmcéiﬁnlmg goewshdone. i s associated with the guard zone or zones, which zone
enabl es short-circuiting or pernutation during operation of sai d guard zone
or zones, Invatprefetred meodeniftthe asesigofofhe riatdntion, thaivdcwes résidue bthiaed Grom the
regul ated so as to condition the catalyst contained in the guard zone which

IS Neptidnid Ghérith AftillakorRstBh %ﬁ&éf@@es' dba&ﬁl‘f%lt{r%“&@ngla N5RehtCorsolMat mifture and at

pr?cess according to any one of “cl ai ns , in which, in order to treat
Zsp§2%€§%€%§ {8 gl %Fﬁ#tesy%s BB B0 e bt BRe g g Gone.
condi tion

dro fore sending the feed to 15 the guard
#%ne or 3‘1’1@?““ @Prﬁeﬁﬁegc‘@‘é‘é ot 5 hgi BTgeass ok e @H@“Qﬂ“ éﬁaﬂfﬁfﬁe yeactpss 6‘?‘3 xed

whi ch the atnospheric residue undergoes deasphalting using a solvent or a
sol véed meastorsr e ln@ Hurthesaprefearedovatigionof att keastd @ae pdia ithes Euprd deastors sand/or
recycled to the inlet to the first functioning guard zone. 16. A process
accohgdrogemetatiisaiion dddtions andiomhyidtoddsolphbigation Bectioas ivian emdiatidebadnéadtgoeln 20
deasphal ting using a solvent or solvent mxture and at |east a portion of

t he deaREEpreRFredAdEGon,ithe FERWRS B the ghhd Aonkehret xeddnRdf rehdibrsf AREAN BN HRY
guard zone. 17. A process according to any one of claims 1 to 16, in which

all ?@acl&?uhﬁn@%ﬁ@o? fioﬁiiy{séﬁ& %@g%@@@ﬁg{eﬁmdr%t&g tA process according to

one o east one o he guard zone and/or
drodene allisa ecti nd/or ydr odesul urls tion section ors
i ebullh 15 SR prafEedqariRion oGS FESEAHRIP i ti S e BF
all of the reactors for the gquard zones are fixed 5 bed reactors, and aI
of t Heaciasacenst 4llj thetigactaspdino thes hydrademerallisgion, sone arcectilatadabedy resstprs, and

reactors.
optionally and highly preferably, all of the hydrodesulphurisation zone reactors are also ebullated

bed reactors. It is also possible to operate the process of the invention with only ebullated bed
reactors in the guard zones and in the hydrodemetallisation and hydrodesulphurisation sections.
20 Figure 1 briefly illustrates the invention.
The feed arrives in guard zones 1A and 1B via line 1 and leaves these zones via line 13, line
23 and/or line 24. The feed leaving the guard zone or zones arrives via line 13 in the HDM section
which is shown here by a reaction section 2 constituted by one or more reactor(s), each reactor being
provided with its own short-circuit. The effluent from section 2 is withdrawn via line 14 then sent to

25  a hydrodesulphurisation section 3 which can comprise one or more reactors that may be in series,



0. A process according to claim18 or claim19, in which all of the
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20 open valve 34 and line 22. The effluent from zone 1B is sent to HDM section 2via line 24,

comprising an open valve 36, and line 13, which comprises an open valve 37. The effluent from
section 2 is sent to HDS section 3 via line 14 which comprises two open valves 42 and 39. The
effluent from section 3 is then sent to a fractionation unit (not shown) via line 15 which comprises

an open valve 40.
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e a third period during which the feed successively traverses guard zones 1A and 1B, and HDM
section 2, then HDS section 3. During this period, the gas oil fraction from the atmospheric
distillation step which is recycled is introduced with the feed into guard zone 1B. This situation

15 is identical to the first period and allows the reactor containing the fresh catalyst to be replaced
in an identical position, in the fluid circuit, compared with that described in the first period.

In the case represented in Figure 1, hydrodesulphurisation section 3 can comprise one or
more reactors; each or a plurality of these reactors can be temporarily isolated to renew the catalyst
periodically [step d) of the process]. In its preferred implementation, the process comprises a series

20  of cycles each comprising three successive periods:

e afirst period during which the feed successively traverses guard zones 1A, 1B and HDM section

2, then HDS section 3. During this period, the gas oil fraction from atmospheric distillation

which is recycled is introduced with the feed into guard zone 1A. During this period, valves 32,

33, 35, 38 and 41 are closed. The feed is introduced into guard zone 1A via line 1 and line 21.
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10 are closed. The feed is introduced into zone 1A via line 1 and line 21. The effluent from zone

1A is sent to zone 1B via line 23, line 26 which comprises an open valve 34, and line 22. The

effluent from zone 1B is sent to HDM section 2 via line 24, which comprises an open valve 36,

and line 13 which comprises an open valve 37. The effluent from section 2 is then sent to

fractionation unit (not shown), via line 14, which comprises an open valve 42, and line 16,

15 which comprises an open valve 41. During this period, the catalyst or catalysts from section 3

are renewed, then said catalyst or catalysts are conditioned using the method described in this
invention. This conditioning is particularly necessary when the catalyst is in the oxide form;

e a third period during which the feed successively traverses guard zones 1A and 1B, and HDM

section 2, then HDS section 3. During this period, the gas oil fraction from the atmospheric

20 distillation step which is recycled is introduced into zone 1B with the feed. This situation is

identical to that described in period 1 and allows the reactor containing the fresh catalyst(s) to be

replaced in the same position, in the fluid circuit, as that described in the first period.
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ydrodesulphurlsatlon catalyst in a subsequent second section under hydrodesulphurisation
conditions, and in which the hydrodemetallisation section comprises one or more
hydrodemetallisation zones preceded by at least two hydrodemetallisation guard zones
disposed in series for use in cycles consisting of successive repetitions of steps b) and c)
10 defined below, the hydrodemetallisation and/or hydrodesulphurisation sections being
composed of one or more reactors which can be short-circuited separately or otherwise
following step d) defined below, said hydrotreatment process comprising:
a) a step in which the guard zones are used all together for a period at most equal to the
deactivation time and/or clogging time of one thereof;
15 b) a step during which the deactivated and/or clogged guard zone is short-circuited and
the catalyst it contains is regenerated and/or replaced by fresh or regenerated catalyst;
c) a step during which the guard zones are used all together, the guard zone in which the
catalyst has been regenerated and/or replaced during the preceding step being
reconnected and said step being carried out for a period at most equal to the
20 deactivation and/or clogging time of one of the guard zones;
d) a step in which at least one of the reactors from the hydrodemetallisation section
and/or the hydrodesulphurisation section can be short-circuited during a cycle when

the catalyst is deactivated and/or clogged for regeneration and/or replacement by

fresh or regenerated catalyst.
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410 hydrodemetallisation zones preceded by at least one guard zone, the hydrodemetallisation
and/or hydrodesulphurisation sections being composed of one or more reactors which can be
short-circuited separately or otherwise following step d) defined below, said hydrotreatment
10 process comprising;
a) a step in which the guard zone is used for a period at most equal to the deactivation
time and/or clogging time of said zone;
b) a step during which the deactivated and/or clogged guard zone is short-circuited and
the catalyst it contains is regenerated and/or replaced by fresh or regenerated catalyst;
15 c) a step during which the guard zone in which the catalyst has been regenerated and/or
replaced during the preceding step is reconnected, said step being carried out for a
period at most equal to the deactivation and/or clogging time of one of the guard
Zones;
d) a step in which at least one of the reactors from the hydrodemetallisation section
20 and/or the hydrodesulphurisation section can be short-circuited during a cycle when
the catalyst is deactivated and/or clogged for regeneration and/or replacement by
fresh or regenerated catalyst.
3. A process for hydrotreating, in at least two sections, a heavy hydrocarbon fraction containing

sulphur-containing and metallic impurities in which, in a first hydrodemetallisation section,

25 the hydrocarbon feed and hydrogen are passed over a hydrodemetallisation catalyst under



#10%8 ()- @ 109%& ()- , &109&' ()-yY ' 10%& ()-y, $109%& ()-[o: dEbC 103

109%& () - 3- &10%&' () - z#10%&' ()-! 109%& () - f@10%& ()- 9T&LO%& ()- : u2SdEbC
*10-$109&" () - *$109& () - ($10%&: () - &$10%& () - $Z( 10%&’ () - 3F" 10%& () - Sl dYNC 10
10 10 107s10%& ()-5%$10%& ()-3$109& () 2b1$10%& ()- @ n( 109& () - HMEYNC 10
@10% ()- $10%& ( 21 Y $10%& ()- ,$109& ()- , &LO%& ()- Y10% ()-- GIEYNC 10
| 109%& () - hydrodanelisgioveondites10ba (he- eiflvear (oprts e9dirgt) staged BYNIGsddD over a
(z#10%&' ()- &' 10%& ()-s$n( 109&' ()- F"$10%& ()-, $109%& ()-3@10%&' ()- _dEYNC
10 5$10%&h{drodSAIHUuGs tionFc@i Ik a(s)ub@qll@ﬁﬁgs'e(:bnd:seo&bﬂ%ﬁ'dél) hydr&@eb0BsRufigatiohfb C
10yY $10%0& () -y, $10%08 () -y$10%08 () - YL10%O& ()- 10 10 107$10%& () - mw. dEbC

g{gé&%é_%ﬁ%ﬁ%&) G- wh%;&t}e% l;ygrodemeta(lysatiog Be&tion comprises one Or more

ingg(légz/ﬁ%ﬁeﬁet%}lgg{%% Q)nes$%r%g/g%l§éd( %y ajtol(y%‘ t(x)o %%@émét)au{*&u?ﬁ/%% 'zoane%BbC
IOF #1094 SPPYINE QROABOT. TSI ORORIT a0 RS (7 S é@w%& bk n

—J LdEbC 10ST#10%0& () - &g#10%0& () - g#10%0& () - g#10%& (
series for use in cycles consisting of successive repetltlons of steps b) and c) defined below,
the hydrodemetallisation and/or hydrodesulphurisation sections being composed of one or
more reactors which can be short-circuited separately or otherwise following step d) defined
below, said hydrotreatment process comprising:

10 a) a step in which the guard zones are all used together for a period at most equal to the
deactivation and/or clogging time of the guard zone the most upstream with respect to the
overall direction of circulation of the treated feed;

b) a step during which the feed penetrates directly into the guard zone located immediately after
that which was the most upstream during the preceding step and during which the guard zone

15 which was the most upstream during the preceding step is short-circuited and the catalyst
which it contains is regenerated and/or replaced by fresh catalyst; and

c) a step during which the guard zones are used all together, the guard zone in which the
catalyst has been regenerated and/or replaced during step b) being reconnected so as to be
downstream of the set of guard zones and said step being continued for a period at most

20 equal to the deactivation and/or clogging time of the guard zone which during this step is the
most upstream with respect to the overall direction of circulation of the treated feed;

d) a step in which at least one of the reactors from the hydrodemetallisation section and/or
hydrodesulphurisation section can be short-circuited during the cycle when the catalyst is
deactivated and/or clogged to be regenerated and/or replaced by fresh or regenerated

25 catalyst.
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5 5. A process according to claim 4, in which the atmospheric distillate introduced with the
hydrocarbon feed is a straight run gas oil.

6. A process according to any one of claims 1 to 5, in which the product from the
hydrodesulphurisation step is sent to an atmospheric distillation zone from which an
atmospheric distillate is recovered at least a portion of which is recycled to the inlet to the

10 first functioning guard zone, and an atmospheric residue is also recovered.

7. A process according to claim 6, in which at least a portion of a gas oil fraction from the

atmospheric distillation step following the hydrodesulphurisation step is recycled to the inlet

to the first functioning guard zone.

8. A process according to claim 5 or claim 7, in which the recycled gas oil fraction is a cut with
15 an initial boiling point of about 140°C and an end point of about 400°C.
0. A process according to any one of claims 4 to 8, in which the quantity of atmospheric

distillate and/or gas oil introduced to the inlet to the first functioning guard zone at the same
time as the feed represents about 1% to 50% by weight with respect to the feed.
10. A process according to claim 6 or claim 7, in which at least a portion of the atmospheric
20 residue from the atmospheric distillation zone is sent to a vacuum distillation zone from
which a vacuum distillate is recovered, at least a portion of which is recycled to the inlet to
the first functioning guard zone, and a vacuum residue is also recovered.
11. A process according to claim 10, in which at least a portion of the atmospheric residue

and/or vacuum distillate is sent to a catalytic cracking unit from which an LCO fraction and
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YAL109a& ( being reemmmngeted such that the connectlon is identical to that it had before it was short-

circuited during step b).

13. A process according to any one of claims 1 to 12, in which a conditioning section is
associated with the guard zone or zones, which zone enables short-circuiting or permutation
during operation of said guard zone or zones, without the unit ceasing operation, said section

10 being regulated so as to condition the catalyst contained in the guard zone which is not
functioning, at a pressure in the range 1 MPa to 5 MPa.

14. A process according to any one of claims 1 to 13, in which, in order to treat a feed
constituted by a heavy oil or a heavy oil fraction containing asphaltenes, the feed is initially
subjected to hydrovisbreaking conditions, mixed with hydrogen, before sending the feed to

15 the guard zone or zones.

15. A process according to any one of claims 7, 10 or 11, in which the atmospheric residue
undergoes deasphalting using a solvent or a solvent mixture and at least a portion of the
deasphalted product is recycled to the inlet to the first functioning guard zone.

16. A process according to claim 10 or claim 11, in which the vacuum residue undergoes

20 deasphalting using a solvent or solvent mixture and at least a portion of the deasphalted
product is recycled to the inlet to the first functioning guard zone.

17. A process according to any one of claims 1 to 16, in which all of the reactors are fixed bed

reactors.
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19. A process according to claim 18, in which all of the reactors for the guard zones are fixed
5 bed reactors, and all of the reactors in the hydrodesulphurisation zone are ebullated bed
reactors.
20. A process according to claim 18 or claim 19, in which all of the reactors in the guard zones
are fixed bed reactors, and all the reactors in the hydrodemetallisation zone are ebullated bed

reactors.



