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SUPPORT SYSTEM FOR REACTOR VESSEL | NTERNALS The
invention relates to a systemfor supporting certain
WO e@ehed7sé nternals within a reactor vessel . DoReif/U82406/006273

reactor vessels are conmmonly used in the chenm cal and
refining industries in catalytic processes such as
hydr otreating, hydrocracking, hydrodesul furizati on,
hydr of i ni shi ng, and hydrodewaxi ng. The typi cal
downf | BWPPORAT BY STEVAFORREACTORt VESSEIQ INPERNALS h a
feed inlet and a reactor effluent outlet. Contained
W THY iflvdiitidn ¥E18&S to 4 Sysenb &5 s@bpdrhBbatin RAEtbt Fht@Balvivitin a
which the feed that 1s |ntrodpuce into the vessel is

reacteioiéssedt ed. It is often advantageous to incorporate

Wit hi f c LSt hut .

¢ PRGN Gy S L A SR CMim YRS W68  pEBlbnfl i it
industriésdn titalytie pedcessey eichels hytbtichitnd) ddotracking) yst

particles for th%&%ur pose of distri bﬁi ng.the feed

hydrqdesyl firization hydrodinishigs anddpidrege waing, dhe Gipigal dewrfdeyy regetor is
. _ . AR . . L O St

vl B AR A A RS R ALV R i e

vesset Grasait afregtalysepdrtields dith twhiduthie deedtthatyis ortrodbsed into the vessel is
sugporti ng structure to the inside wall of the reactor

contagledsel . This connection is often achi eved by wel di ng

atyf AUHR AP adtfcbhi®to iRSdrfsraalithiRh JoRRNORAEARSr WRSS & lfecd
Affixing these reactor internals to the inside of a

distribefin teay diepdsed baweethe point of Eed intratigiiomniptethgagactdr vessel and

the bR BRR{ Betifes TGPe Pirdbls St iBmiE Rt Prbfie oross
sectiohBdfl thotatalyktbdd ORtAsies shan@er Bawhieh s isbiukion trag i

) overlay material that is susceptible to hydrogen _can
incorpergterantothereaetRr vepselis bhatfingngrropensctps the fepd distribugon tray or
s ol B RO ST e RGPLARLER ARG EA gl B
achievebseiveliinyg ditachmsuts vwethe yside wall ef the wgretnr tvessgb tAdfixingrthese
supporting reactor. i nternals, i nside a,reactor, ssel
reactGyBRGTAS DES FO O & er Pl B UENSBoan be Fo B ARG HeY of

suppcfrﬁﬁ% I febd @ik EBuMEH bystehdWSthinAthe RALRE Ve QL FBLinkANE) Welling to
"i's to provide a support systemfor supporting reactor.
the insidie evablofsr hyidrdrirecessing taatior vesselswith aneltboneriali enateriad thabis

S h A i nsi d 1. of th
suscep e o P iaBe PR R tiR <Fkr e d Lo SEbirelind B
problede Wi th a reactor vessel having an inside wall that

defines a reaction zone capable of containing a bed of
c akhgipyehlems pssoeiated vifiyaffixing reactor internals to the inside wall of a

reactor vessel may be resolved by a novel support system for supporting reactor internals

inside a reactor vessel without the need to affix the support system to the reactor inside
wall.

Thus, an object of the invention is to provide a support system for supporting
reactor internals within a reactor vessel without the need to affix the support system to the
inside wall of the reactor.

Accordingly, provided is a support system for use with a reactor vessel having an
inside wall that defines a reaction zone capable of containing a bed of catalyst particles and

which includes an inlet manway providing an opening into the reaction zone. The support
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whi ch includes an inlet manway providing an opening
into the reaction zone. The supportsystemincludes a
worvwsay37seaisert having an insert upper end and BOT/URRE6/006273

| ower end, wherein the manway insert is capable of

ext endi ng through the opening into the reaction zone.

It further includes a support hanger having a hanger
systettpipelid & wmamwlayainbanharing avisere npbeniehd andhan imaery Bywearppdr

end, being fjxed|y c%ﬁnefted 0 heéén ert | ower sgd, .
whergdhemaRBEIETS ITBEAF 6 EXERIREIEvED [hH O Lp P giagtion
zone Uit Rlritel fﬁfcﬁfdeé 4 %?p%ﬁ%aﬁ@éﬂﬁvin% afﬂaﬁgéy %ngéﬁlﬁﬁlﬁ%%aﬁlgeﬂlbﬁer

0 nd. FIG "1 1is a

hanger wer e | vertil ca . Cross section
end with the hewgsr apparesd beingrftkedlymoonectel tottheringért idveer end, and 2

_invention, G_.2 is .a detail. sectional view,shaw
suppoR SHIE FopbIS PRI tTES Tuiih s Pole SR nd W TR o
connbREV@%hShadgelowrpehd®r vessel shown in FIG 1. FIG 3

Is a cross-sectional view of the reactor vessel and
sUplebl tis & yertieshcresssectianar g reacter veswl and support systapof the
nve itls(.ma perspective view wth the reactor vessel cut away

18" how t he support system contained in the reactor

VEBEER.is 4 Hetail Batiohhloriew sh@aviag tlicouppeppotivn o1 fhersuppat system
support of certain internals of a downflowtype
and the Hdet granyfay 9b the readonesse! shovw MG fe support

apPpRy. aLy3 ol s-E&%ohﬂ%ziiéif ofBHereftoraSsel Exﬁféugf)ort L{stdih Bket

is presented a vertical cross section of react or
along/Biss®B of OIGhat i s equi pped with the support system 12.

T actor vessel .10 be any suitable typg of

v eBI A% hRerobRn  aieva B e el b BAyAg R e support
systefPEnBidNE it ReCtodesadl. cat al yst particles with which a

feedstock is contacted. The reaction zone 14 incl udes

boThe iavertionaelafes to apparates fob theisypparbakcertrinpinterpaieoiye d
t hat defines a, zone | ' ' .
dowrffo: N9t ri o Vil 2R 8.8k i oo b e i e wa of

the réadetgrde wall 18 which defines the reaction zone 14 that
contains the bed 16 of catal yst particles. The reactor

velBdd(. 1 ¢ preseatqd ryraticalicrass ssetiph phe 15paioRASsob!l &ikat 18 fquipped
. I I i r p
it 4 B SR 1 2y BB ALY Sty e RSB el i
definemh kea2tort e ldahpatds oficontgiring adedl 6 o natalyst @rticded wigh which a

feedsi it POHAIh e Aot €om 1 Bt iest o gl gBittifan zone
17 add¥he SEITEHHaE R RE a REAYRSIIER Gy S16AIS, %f}ﬁfﬂ@’esg Pk §éhsWccur.

the reactor vessel 10. The reactor effluent outlet 22
Reacpar oessdet) asangnside wakk A8 wihich definesitheaeacsiph izoeni4 thabeantains the

bed f@&c%%?ﬁ% Ii)é)rﬁclég.ne 14 within the reactor

The reactor vessel 10 is equipped with an inlet manway 20 and an outlet manway
or, alternatively, a reactor effluent outlet 22. The inlet manway 20 has a manway inside
wall 24 that defines an opening or conduit allowing for the entry or passage from outside to
within the reaction zone 14. Thus, inlet manway 24 provides means for communication
between the outside and inside of the reactor vessel 10. The reactor effluent outlet 22
provides means for removing a reactor effluent from the reaction zone 14 within the reactor

vessel 10.
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vessel 10. The support system 12 includes a nmanway

insert 26, support hangers 28 and support structure
wa@06/0556 upport hangers 28 include a hanger upEEUSHENE006273

32 and a hanger lower end 34. The support hangers 28

provi de nmeans by which the |oad fromthe support

structure 30 and the objects that are supported upon

supe sappROsjstedi I ficlifdes 3ehansal iRREIRC] Suppottdahgues PHavdy

insert 26. Thus, the support hangers 28 wil | , N
supporb sirudie Sankhesuppert ﬁ@f@%?rﬁ ingiyde g uppHesd Sﬁd‘néé hagger

lowezfs %r;afgdb g g@&%&%ﬂ@g 2% gmc;ngﬂ%g BAIHES HeGoaPrb% tRE¥ipport

nect1on neans for conhecting the hanger _
structue&0 ammhitle 84jetts thdt eresuppandd wionsotiusupps stmetursad? is transmitted

to thy MM AL 4. ARG SEPPAGREA P BN B8, i osb e B
tensi®E Tk hab 8 16 drefdl BR i ARIAIE 8drineBred slthe REprpanahge 30 by any

1
assenbly” of the support system 12 within the reactor
suitable sewiection mieansi for gmmabetingettic harger hawas ohé 86 {0 e swppitstrusture

SRRV TCER RCMTE R T

connédialWisl partlol e t hrough which a bolt may be inserted.
The "hanger [ ower end 34 further includes a hole fghat

i sreadetie periit the offesitedpiaricatiop ped theseparieasrsmain ke gupport
systeglou wﬁﬁiértﬁﬁégéfvésgﬁ NgPy tlslpérgi’e%'%g fﬁ e E%eﬁf?m&l%ﬁdﬂg ;tr)e aplate

Means y connéc anger | ower en
36 thhiis bffexed papfeedblyp by welding t@the shpporsstrivowe 8@ and which plate 36
ans for

. recogni zed that. an t her, suit afl fi
includgyHaale ke ehinhA el wgifsinessiyd s e meRcoR R st bt
inclulﬁz%sre‘é"ﬁcgzlé’ ﬂ%tqé%ﬂ@%d%tﬁﬁﬁ%ole@ 418 BE ShBaYh bv]fiictﬁﬁgﬁ)lttrﬁay pass to

, I ch presents an enlarged view o
therebyp ptdvideafor thetcantectiog mwansfdr facdly copnaetiag the hamper lower end 34

I tj.opal ,detail_ 40 sh t he i.,nl et.
to thEFhAPRI AEPERG 15 LehSshpore oy arenr S oy B E R er
ﬁxed_@/&ﬁﬁ@&tﬁ% th& hsipedwen efid & tolthe tstigiori sttlctieke30 hay e msay
insert 26, the hangerGﬁper end 32 of the support

halheferencomow intaads G4, whikk Preaprje An epjpreed Nisy afihe gectional
e S L e ey
20 arideetidnsi ofshedippart bysfeln 12 Keritirs eugportmystemet2ds 4Bovemnih 6. 1) that

inciog TdRATAY 35Sk S e P SEGRP oS PP petpds 281 nd
clam@%@.""?ﬁ/e ﬁa?;%@xr n\%)ggxe’end' 12 ik SixbMYLLAAQRM th Rl mﬁﬁWaySiﬁisér@@% Bg glamp

nnecti o ns for fastening the hanger upper en
42. to the manway insert 26 may be used. Such connecting

ns _can i.ncl wel di ng, or _.conn I ng._usi ng. hol r

PR RRP L B S AT gl et R e
inserifeX 88l 4 Pakd s imbaewER chB46 Whidé ¥h4Ss Bapibted iclab @2 used to

t hrough which a bolt may be . . .
fasten the hanger upper end 32 to the manway insert 26, it is understood that any suitable
connection means for fastening the hanger upper end 32 to the manway insert 26 may be
used. Such connecting means can include welding or connecting using bolts or any other
suitable means for connecting metal parts.

Affixed to the clamp 42 is a plate 48 having a hole through which a bolt may be

inserted. The hanger upper end 32 further may include a hole 50 that may be matched with

the hole of plate 48 through which a bolt may pass to thereby provide for connecting means



10

15

20

25

30

inserted. The hanger upper end 32 further may include
a hole 50 that may be matched with the hole of plate
wd3ooblooegh which a bolt may pass to thereby prOWUS®06/006273
for connecting neansfor fixedly connecting the hanger
upper end 32 to the clanp 42. The clanp 42 may be
detachabl e or renpbvable so as to permt its
for fisedally edtineetihgathé haigetupper Bnd B2 ReihE @1a56P47. athe lclamp 42 may be
ass?nbled and installed within the reactor vessel 10
detaphaheonsemoyptile 80 10 ReHBitdts dshsication eff-sitayvittihbeing separately
asse o AR ih O BAdibrddithi 1he_hanger upper end 32
to the manway insert , to be positioned at the
i ndieis prdferext foe tit olbnp ¥har ahpettel eomediing Meatedr Fixing the
connect | ns for affixj t he suppaqrt hanger 28 to
hangeR BDRS ARy 2i1 QrRaTovRY Tngert 40, 07 oskanclgf the Taseridowezad 46.
WherQhb 81aic4Y 18 8kd RlcBnhd2fing Weahs Rk '1%.%
| ower end ;6 and for thggclaﬁ% 4§iﬁg&%g%éh ﬁgtc Fi%ftOﬂw
manyiay gesert@dpt acidasgalle derragove SUto bemhadhimedyintodhd ontbeshrface of
. her t orma.joint f | 0i ni ng t.he cla 42 to
the ipRPREE 10, i Tob il Shte A2 oV PoRahine ot PR et
protimivNeESY, ¥llichasayebd Tt gt t6l Sorth foididol [Mating e dl‘ﬁﬁr‘? 22 to the
. conduit or an opening rnto the reaction zone 12. e
inseridowenenid€ert 26 is, thus, capable of extending
t hr ] ' into the reactio n
1 Ao Re SRR RO el Tl i R 8 B dofines
a condidiesrtanwppring éitd thkbreationizont D2 THeGhniokey idsdrt 26MBEthAS, capable
ext(gndi n hoLi zontal ly and outwardly fromthe insert
of exien %@r%g%hﬁ amanyay eensiatand ante dhe repafionane hé whetsin the insert

lowdr 368 48 %orfindifie i nl et manway flange 60. The face 58 of
the inlet manway flange 60 provides a bearing upon

whilbé inski uppearege 45 Gayeyrthershcludhe flbhgenifeexbéhdingwsizontally and
er

our Y PET B et Broson Al Bed S Higinkctos 7S o e & uce 58 of
the ihleEm@RRay NAMRUEDNThE fics YBRPHe iRME AN ﬂﬁx% S Yir8viiBEa bearing

inlet manway 20. In a preferred enbodi ne t'he face
uporsghich the Rapiga 86 maytrastrBlag8arigerS6f thusi prgvides inpapsjfor mansferring the

i ' over .fl an ot shown
ond b ARROR, A TS0 T 8550 B N
systeh &2 andsonta i inktinanwhpeoed i nto the face 58. This

groove qQr hevel js cagabl e of being matched with a )

e fﬁ%@ﬁ&ﬂg’ﬁﬂﬁ%ﬁ‘%d % Fa56 v 8 ipropided withmaeans forfanningading
L) . . S V
Jointid! B SRR whal cb e stk Lof SRRAE A SR sicHfifons
includesovgrwone obabetel that iseachiied ob Sorared ittbehofipe $8.1Thigs0oeveor

r bevel of .the face of the aqpposjng nanway cover .
beveflls gﬂ@ﬁé)‘f%%taq% mwﬁﬁ?f? YVH'E a%c}iglggﬁéﬁeggpg,sggj ga%lqygar bevel that is
macHiR@eSr T8fmdd i8td thB Gack O e dppofiff Hﬁﬂwak%o@ré?%aﬁgﬁgi ﬁg {'Io\ér;/t gasket

being the face 58 and the face of the oppos
may bepleeged Withigah¢ gronve osheve] ef theface 58 ped thiet opphsing ksmeaenbevel

of th&Fack B? thfelo%B s(:i‘ng5 r%anway cover flange so that when the two flanges are joined

together the ring joint is formed. If the spacing being the face 58 and the face of the
opposing manway cover flange is not sufficient to permit the placement of the flange 56
upon the face 58 and the formation of the aforedescribed ring joint, a wider ring joint
gasket may be used, or, alternatively, a chamber may be formed in the face of the opposing

manway cover flange so as to allow for the placement of the flange 56 upon the face 58
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upon the face 58 and the formation of the
af oredescribed ring joint, a wider ring joint gasket
woregehes7sced, or, alternatively, a chanber nmayP@EUS2006/006273

formed in the face of the dpposi ng manway cover fl ange
so as to allow for the placenent of the flange 56 upon
the face 58and the joining of the flange 60 with the

and tRPRASHE O TR TWRYe 60t thd SiH@SinkMnawERPOGEr figdsh & thanner so as
provide a desirable ring joint. In a preferred

to prexdoel desarable ritgdoimnway i nsi de wal | 24 has a

cylindrical Qpet r h . r ri
e SRR BRSO A5y e
that QAU thsicH@avetizeddy 4 Qiatetes i iis WitHur preftoaifop thexihsdrt outside wall
and al ong_the manway i nsi dg fal | 24 and,. nopre
43 torpxisnd Wil GlpsaproxEniiyieand Alope Shemmanay ingide peilyg and, more

=4 ; . _ L |
et A bt P BB D0 e
insidd efailizd, B icalsapicfertddrforite indeitdiside Whilidd tordsfilee conduit through

.jntroduced into, the reaction zone 14 or thro ich
which o BATaR DB MBS o et wintoR SO BBl RUTPt feed et
o ; . i . _ . : BSwithin
rive WA QA fcRid il o Qi s WS L
reactomo®se $éct i onal view of the reactor vessel 10 taken

algng |l ine 3- f,Fl 1. Shown j.s the cl

e refelng G oy b b 2SS il T B R reGroR RtRet 10
takemﬁaﬁ%nﬁ@z-sfdfml V. SHOWAES tHetGarkh 82 BRIl R IffisddHatdP48.

of the support hangers 28 to the manway insert 26.

As
The plates 48 praovidesteansdoeiixadty epnpeeting the hangepuppaisnds 33 pfghe
| 4 : i ;
supfi By 5 Bte bl AR RAEH AUPRE kB nifed ool AN BrtE AP
embddimbey thedlatesdteaid the hanider appey pad 82 wil haechalenthpearetatching

the fabrjcation of the individual.parts of the support .
throughSylich & bol Y D Pasll G FHRe: §OBEG oG TBF (iR RGHRR P permits
9 . t. | .
the fﬁ%ﬁ@{)t}jﬁ%}@ RhidiGal T;ﬁ{'tﬁf)f @RduSRPedRlm RESERIE FroRf the M&tation of

parts o e support sSystem 12 within the
the reaetortvessal Hbarel the laér andseparate nsrempds efthe irplivideal partaaphthe

42 is affixed to the manway,ipnsert 26 usi a
suppfifulef 420 B RaTT R ey R EHeRE LY he

S ePRd @lhifp 42k AERkl ethe RthnHal SRGHBlusBESENBIb-ind bokt bennection

clanp 42, along with the other parts of the support

62, véhjeh parmits thaseppriate febidcationerd sibsoieat assembly of e ¢lgmp 42, along
-1 [€C [ j - '
it SR Ao IR A 12 LSRN 20 SN
recogtitddahibweven thsiothifgheeansctian shewn asctthe so-tliedsobpand-bolt
system 12. The support hangers 28 ext from manwal)él 1

conngiiogy fnyefherohaRIe GPYIacBnBIERTS GN0R spd ?ﬁ@ StnpsEYste
St Tﬁ@ésu't'bﬁ)grt %911%35’9%% %@Mﬂblﬁ adFay3hsert TEdMWdrdBAo TRKirt 64 of

be a uct ur enent that ext'ends to wthin cl ose
the spppexi stiucure 80 Grod shdvam i ElGe 3). (iiedkirtgd may Be afstru¢tural element
10. .The skiﬁit 64 pr.ovi,des

react or vessel ans, for
that exfensls iy weHnekdse FspRcii o8 i plome i il (1 B g yosse!
10. The skirt 64 provides means for attaching additional elements that make up the support
structure 30 and means for supporting various types of reactor internal equipment, such as,
for example, a fluid distributor tray (not shown) for distributing a reactor feed fluid across

the surface and cross section of the bed 16 of catalyst particles.
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structure 30 and neans for supporting various types of
reactor internal equipnent, such as, for exanple, a

WO bas@oxtset ri but or tray (not shown) for distribCUr/URo&006273
reactor feed fluid across the surface and cross
section of the bed 16 of catal yst particles. The skirt
64 may be a flat plate of a structural el enent having
a Thadkift 8¢ enfitoethBdt piay obe stplcaarelkléhestthas@giartdt fide&6 that

R T R
ﬂang%g.%?{]@rovﬁﬁa id fdlidd e %8%%3%59 fs%;ﬁﬁlg'tﬂéé Be E@t’fvdeen the

react or vesse at ‘face 66 o
insideiallt 186ef thoreatior edsyelj0and e flatdacetbesfskirt64 todhersby prevent the

fluid thrqQugh, the ace that. i.s fqrnmed bet ween th
excetih S (kA parongn M Scd Bl S3mek bR dat g r g, 18 gnd flat
face 86. ABP&TtaPRYNAErid] D theafls @Y BE LikHdto F&M thisTdeal. Thi kkirteh may
may al so be any other suitable structural elenent that

also baanypotber wiakle siyecturahelgmentthat csn ppoiids swgpeart msgns &y eppporting

o5 S TEPTBEH R S R 3
suppdfWan@dr 38 exends axvaywArdBnandheyvayeronaihel ii@avdy id€ert 26)@nd it is

Is fixedly connected to the skirt 64. To provide
fixedly cormeete ig thetskiit 9bn of the inventive support system

124, E}'O%Qfﬁlﬁggﬁﬁﬂgtﬁatfgn R 'ﬂ%ﬂﬁ\%ﬂlﬁl\gg \?vl}(;%q?gf sggteﬁxhﬁ, FE@C4 Blesents a

vess I'S cut away to s upport “system
perspedtias giewi dfttbsreattbhvdshel 10ahattiocut\aeayed sliddv thasupsorssystenm 12

assOiRRAAYBABE FRAEOT B YorAsdnToEh Tisgerciiro v LD pesaiongd with
the ihREMERRE} B proOREE! fol Bn opEBn SRV ihdI&E61 the feabr vessel 10. The

supported by the inlet manway 20 at the flange face
man®8y maert 26 irssupponed by the dnlet Ranvesyt Hhatdhe Aanggdhce e and the

openin hat is.defined by.t i.nl n , [ .
man QR MR B T R TBP Y % iy 20 o
the ihUEST tBOELabfor O€sstiNE WhErRE ihegElotive2nd 46 6f thah@away insert 26

Fastened to the insert lower end 46 is_clanp 42, which

termpnatey; Krstenad imthe insertdowpreadidds slampci?s whishguovides mepns fer
i for_tyansferri
T T

fromHae bupportfinngert28rig e @Bnwasingerhzhger upper end 32 and a
hanger | ower end_34. The hanger u r end 32 |s
| %ach §ppReH &%&ﬁ’ bis heange, e&éﬂ@%%ﬁ%ﬂ%ﬁgbw &0 p4- The
hang%f‘ﬁi;zp%fl ch$32 is@ﬂ:hgy At B8 dhd amagablaha tR%hanplyl 16%Wet nd 34 is
part  of the support structure 30 (See FIG "1). Support
fixedly nitarhed to B8ekin6dywhich isparhef the sunpepstciurg3B(See 5@8 1.

resultjn romyreactor.internal device such. as .
SuptiFCRwEA 30 DRVIACS e G ST are 4 A S tbEd poogtpr intorna
devi€$ueRES pRé BBl Belued distibhey aagertefskirhed bxehdiealyvl the 18

of the reactor vessel 10. The support structure 30 nm

circumiferches of the insile vwalbi1§ pbthareastopyessel HeHhe suppoulctirugBirg@may
I e e e
horiZontlyrihe beyuraxed attdaeh Kiheir efids to the inside circumference of the skirt 64.
It is understood that while particular embodiments of the invention have been
described herein, reasonable variations, modifications and adaptations thereof may be
made that are within the scope of the disclosure and the appended claims without departing

from the scope of the invention as defined by the claims.
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It is understood that while particul ar enbodi nents of
the invention have been descri bed herein, reasonable
wa a006m9376Ms, nodi fications and adaptati ons t heP€DiUS208§006273
be made that are within the’ scope of the disclosure
and the appended clainms wthout departing fromthe
scope of the invention as defined by the clains.CL A
I MS 1. A support systquyfoirpuse with a reactor
vessel having an inside"wall tThat defines a reaction
zone capabl e of containing a bed of catal yst particles
1. anch sippath systerh fiotese avithi aiteettomesseel haping wh diside wiall that defines a

. qpeni ng into said.reactiqgn.zane, K wherein .sai.d support .
reac i Pt B PLGISIE TR RGP GBS on inlet
manWRp Provedile 8N dpéiing MESEdid FRA¥EIn £, wibreintialtl Sipbekt SRHMAY

inSert is capabl e of extending through said opening
comprises: sai d reacti on zone; a support hanger having a

hanger upper .end. and .a _hanger r ' j s

h aﬁ‘gléarn“@ &Srertgrﬁ lnﬁeﬁnﬁgseﬁ ufg gT ?/Adgaonn naélg{}%at VYIP %Jg%%?fd Vherein said
manka§ Sfidert iOvRabIR M ex@Ading EUREOSAd Shenitgl idtoesabbpabiicn he;

supporting a fluid distributor tray and which is . i

f i RSUPRPTERARgEhaving HhangeunPSh gad an gelgwep endywith said

t ] j ' l.ad cej 0 said

han A RBR op TV E T BHA b B AL e I BT o o

t r angport stngtae bapablefofenpsaiing s Applatistrisytet tray tued which is

earing., 3. A.support systemas recited in claim 2,
ﬁxe&ﬁ!éf’%‘i‘q‘?t"*gftf’is%ézlag rdogy _qnﬂsert | ower end is attachnent

2. me@[]ﬁltpﬁngft sGQANGE tdcted ARE1SinD RNORdrei RRRINIn®RChpper &Rl firther
insert [ ower end. 4. A support systemas récited in_
inchedeaisup®rt mibrs dortranaferring ipjsad fron said suppertfsysteingp a bearing.

i ncludes a skirt extendin o and al-eng .sai.d.jnsi .
3. uath Spgort Ryl ot Feeted B A YREPPARTR R shefR %er ena i
attadMARINE IR assfofl c RPN saltEiRddiBet et BfBtodald iaggelodet endli ng

outwardly fromsaid manway insert, and providing f

0 [Tt ) ar

4. sed: supgoti Spvie &5 tecHed i1 ¢lgim &, Wherein spidysuprer stappiuyg further
. it i claj r.ei I ttachnment neans
1nch|5cﬁ:g Iaﬁglgtsé%gpg%ngﬁﬁg am?l ﬁgqunlé%g%g? g’r connecting said
5. hangsapponpesterand raited iroclain 4nshereinisaig sappdromdatsanslades a
manway . insert. 7. A support systemfor use with a .
flangeexteling euwardiy fomnygidmanway dgeerf RigYidjaa 10 fepine upon said
be fines a reaction zone capable of containing a bed of

catal yst particles and which includes an inlet manyvai/
6. haA suppart systgri de revitadényclaiat 5, wedreinisaig ataphmeniynegoningludes

deta:glg]ﬁtlggq agllélg .Ir[e%gg }‘Ar%gm%e%ﬁgg savfg ?uru?glerr] ugpaér%na g 90rrttra§1¥tse}r?nr£ of load

to said manway insert.

7. A support system for use with a reactor vessel having an inside reactor wall that
defines a reaction zone capable of containing a bed of catalyst particles and which includes
an inlet manway having an inside manway wall defining a manway conduit into said
reaction zone, wherein said support system comprises:

an insert having an insert outside wall, an insert inside wall defining a insert conduit, an
insert upper end, and an insert lower end, wherein said insert is capable of extending
through said manway conduit into said reaction zone and with said insert lower end

terminating within said reaction zone;
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an insert having an insert outside wall, an insert
inside wall defining a insert conduit, an insert upper
wer@s/0937186 an i nsert | ower end, wherein said i NBEF/US1086/006273
capabl e of extending through said manway conduit into
said reaction zone and with said insert |ower end
termnating within said reaction zone; a support hanger
a suppavt Haggér HARgerhadpaaippenéhdadnd athafgerdewer éndewitie suld Warder upper
sai d _hanger upper end being fixedly connected to said
end heyagfixedlprimegtsd to spidiinsers poyer eadrandt ur e neans for

' I - [ j I, .
suppBHRRAEI ledhs (HRURAE 816 Arch ROk IpBH st Emenns i
fixedy cénreafed oo taid Ysdgenioxerreadi ted in claim 7, wherein

sai.d support structure further, includes a skirt

8. exfeHBPOIGSYFTR ARSI EHiG Cé%lmqﬁiw%ger% siid sesr Sheeture gurthgr
inchdP ROkt YGRS and Bohk SAlq ikidd RhdfbByather ein sal d

I nsert outsid | ends to and al ong said inside
9. maAvsappovdbystend s refitediimpadai & yeteesin aaid inseittostbidewall edtends to

wherei n, sai d manway conduit has a geonetry that is
and%?gmﬁﬁpgge_mwayﬂv%fst” butor tray support systemfor
10. US@ bbbt SystdRad RLitdEmSPdin §)Hhefteh 418 Madwa§BhAlit KRAE

and has an_inlet manway providing an opening into said
geomesrcthaftis gplirdricalher ei n sai d distributor tray support :
syst . . : . .
1. SRR el TRV L5001 AEBRFAE B8 o
zoneSaidthas aih BiletiRamay paovldingtad opaniflg irt@ edid ieaciepnsReicdin said
attached to said manway insert is attachnent neans for

distribyr day iSHRP At SYSISBLIAMNISSSer to sai d manway i nsert and

ooy EBRLESA, 8 08T SFL R Ak o
said upgtenarsvay aaddnta shidweact@rmpe;and wher ei n sai d upper end

s Bk B BB, SR 5 USRS pEERpofngy
hangt%i;lgx%[d mEhW IS atERP frah b RROIohd ROnesait SifppbRWhAger to said

manway 1nsert;

wherein said support hanger has an upper end and a lower end; and
wherein said upper end is fixedly attached to said attachment means and said lower end is

fixedly attached to distributor tray support structure means for supporting a distributor tray.



