DESCRIPTION METHOD OF PARTIALLY REPLACING SHELL PLATE
OF TOWER OR VESSEL Technical Field [0001] The present invention
relates to a method of partially replacing a shell plate of a tower or a
vessel. Background Art [0002] With a tower or a vessel such as an
atmospheric distillation device of a petroleum refining apparatus and a
main distillation tower of a reduced-pressure distillation apparatus, in a
case where one portion of a %&eél&!%ggi?d\?duced due to corrosiqn asa
result of long-term use, there’isa'need for replacement and repair. In a

casewherem@ shelbplate of atowerane vesselrhaving farge sizemsichoas
the main distillation tower is replaced, there is a method of entirely taking
away the tower or the vessel colfeciively or separately with using a
large-sized crane, and entirely replacing the tower or the vessel with a
new one. There is also a method of replacing only a corroded cylindrical

Tec%}gyglﬁteEporti’%n of the shell plate. With this method, for example, in a

case where the cylindrical shell plate portion to be replaced is an
[ odntermediaterpertion-gfdhe shel-plate.can upper-shelkis taken-away with

using the large-sized crane and then the cylindrical 1 shell plate portion to
pa el replaceks lntegrallydtakés away, atrew integial églindricad sHelF plate
portion is attached,
Background Art
[00072] With a tower or a vessel such as an atmospheric
distillation device of a petroleum refining apparatus and a
main distillation tower of a reduced-pressure distillation
apparatus, 1in a case where one portion of a éhell plate is
reduced due to corrosion as a result of long—-term use,
there is a need for replacement and repalr.

In a case where a shell plate of a tower or a vessel
having large size such as the main distillation tower is
replaced, there is a method of entirely taking away the
tower or the vessel collectively or separately with using a
large-sized crane, and entirely replacing the tower or the
vessel with a new one.

There is also a method of replacing only a corroded
cylindrical shell plate portion of the shell plate. With
this method, for example, 1n a case where the cylindrical
shell plate portion to be replaced is an intermediate
portion of the shell plate, an upper shell is taken away

with using the large-sized crane and then the cylindrical

[



and then the taken upper shell is restored. [0003] There is also a stainless
plate lining method of adhering, for example, a stainless steel thin plate of
2 to 3 mm to the entire circumference of an inner surface in a corroded
and reduced portion of the shell plate by welding. There is also a metal
spraying method of spraying melted anti-corrosion metal particles such as
Hastelloy and Inconel to the inner surface in the corroded and reduced
portion of the shell plate so as to form agoro,us anti- corrosjon film.

ShagisciBsireoftRE hvéntich Probféms t6°5e Solved by e mvéntiors foocdH] Y -
a (HQwever.with the methad of entitgly replaging Jths Jower ar the vessel . g,

since a long construction period of about several'months is required,
andheteds aprobtem cthatapopesationiisisiopped:-tor@dong period.
Alternatively, since very large space is required for installation of a

[CG&rgk-sized cFase seifpotany sterayecoindevieed dctthelikel there id:ad
need for tempararily taking away peripheral devices, or the, like.
OF ioIbeat et BT Iof o Dty T e e VeEgel ™ 2
t o taking away.the Reriphesal devicesy ot thelike, rConstruction Costigace in
increased. Furthermore, a great risk 2 is caused in construction. [0005]
a With thitheihod ot ihtegrally takingaway thescorreded gylindeicalshell
plate portion of the shell plate
welding.
There is also a metal spraying method of sprayving
melted anti-corrosion metal particles such as Hastelloy and
Inconel to the inner surface in The corroded and reduced

portion of the shell plate so as to form a porous anti-

corrosion f£ilm.

Disclosure of the Invention

Problems to be Solved by the Invention

[0004] However, with the method of entirely replacing
the tower or the vessel, since a long cconstruction period
of about several months is reguired, there is a problem
that an operation is stopped for a long period.
Alternatively, since very large space is reguired for
installation of a large-sized crane, temporary storage of
devices, and the like, there is a need for temporarily
taking away peripheral devices, or the like. Moreover,
there is a need for entirely replacing the tower or the
vessel, taking away the peripheral devices, or the like,

construction cost is increased. Furthermore, a great risk



and attaching the new integral cylindrical shell plate portion, there is a
problem that the construction period of about three to four months is
required. Alternatively, there is a problem that very large space is
required for the installation of the large-sized crane, the temporary
storage of the devices, or the like, the construction cost is increased, or
the great risk is caused in the construction. [0006] With the stainless plate
lining method, the shell plate is not replaced. Therefore, there is a

1s fiBbieRt that werksrehiahilit s fow, or repair is required in the future.
tivel ' lem thata cost- ' Jperf '
o d¥tenatively,there is.a problem dhata cost: fﬁﬁﬂ&g@%ﬁ?ﬁeﬁgﬁ %%‘g%%e

low, no measure can be taken against an excessi ins

cot@ fregress of reorrosian, ordhe like MWithghe mefal spraying method, plate
there is a problem that the method only serves as an emergency process,

andhe tinetHodig ridtsuitableifor adarge workiradge aheé sprayed dilmte
occasionally comes off in accordance with a corrosion environment, or

Pelfid fike. [DOBTFTRE pledtritinvantibhds athisved it consideratidorte
ab@bovesituations,and.an obiect therepl s o, provide,amethod of partially
replacing a shell plate of a tower or a vessel, capable of partially 3
thaeplacingthe:shiellplaterof the dawerlerthe vesselkinas sheticonstiuctian
period at low construction cost. Means for Solving the Problems
the installation of the large-sized crane, the temporary
storage of the devices, or the like, the constructicn cost
is increased, or the great risk is caused in the
construction.
[0006] With the stainless plate lining method, the
shell plate 1s nect replaced. Therefore, there is a problem
that work reliability is low, or repalr is required in the
future. Alternatively, there is a problem that a cost-
gffectiveness performance is low, no measure can be taken
against an excessively thin shell plate due to progress of
corrosicn, or the like.

With the metal spraying method, there is a problem
that the method conly serves as an emergancy process, the
methoed is not suitable for a large work range, the spraved
film occasicnally comes off in accordance with a corrosion
environment, or the like.

[0007] The present invention is achieved in
consideration of the above situations, and an object

therecf is to provide a method of partially replacing a

shell plate of a tower or a vessel, capable of partially



[0008] In order to achieve the above object, a method of partially
replacing a shell plate of a tower or a vessel according to claim 1.is a
method for replacing a cylindrical shell plate portion serving as one
portion of the shell plate of the tower or the vessel, wherein the
cylindrical shell plate portion to be replaced is partially cut off and
removed in the circumferential direction, a new partial shell plate is
attached to an opening generated by the removal, and the removal and

renheé aaghinent 8RS réplatelese thdttRe eyhifdricar shéiPplate périohs &

reglaced. [9009 In the inventicgn ccording to claim ]t,.the cylindrical shell
ShOII” COI’IF amflc 101 I%er Q 61%. (??OW O}ﬁ,S JaJC 1 OI OSL .
plate portion to be repfaced is partially cut off and removed in the

circumferential direction, the new partial shell plate is attached to the

opening generated by the removal, and the removal and the attachment
Mezare répeatéd,.so thatithe cylindricahshell plate portion is replaced.

Therefore, it is possible to replace the cylindrical shell plate portion in a

[0Sk constrliBtich péfiod at ' ¢iSrdction Tost THL & the  &/linGAcH
of vé.ll %.J {cﬁiaatf l&? r@%ﬁ;ﬁ{%%ﬁ ﬁ%?lgc%% !esiﬁa%'j%ﬁ% éilncngLéCC{)galg ?Iyoqpagg@g sgel

e new partial shell plate in the circumterential direction so as to be

zcdaade :anew 4-cyindricalishell platenpertion. Therefore;: sigce there is no
need for entirely taking away the tower or the vessel or an upper portion,

cy ol reptadcementtasi can beperforineerin e stata thatthenewepsi-thien of

vessel.remains standing at a .
the shell plate of the tower or the vessel, wherein the

cylindrical shell plate portion to be replaced 1s partially
cut off and removed in the circumferential direction, a new
partial shell plate 1s attached to an opening generated by
the removal, and the removal and the attachment are
repeated, so that the cylindrical shell plate portion is
replaced.

[0009] In the invention according to claim 1, the
cylindrical shell plate portion to be replaced is partialily
cut off and removed in the circumferential direction, the
new partial shell plate is attached to the opening
generated by the removal, and the removal and the
attachment are repeated, sc that the cylindrical shell
plate portion is replaced. Therefore, it is possible to
replace the cylindrical shell plate portion in a short
construction period at low construction cost. That is, the
cylindrical shell plate portion to be replaced 1s partially
and successively changed with the new partial shell plate

in the circumferential direction so as Lo be made & new



site. Thus, it is possible to shorten the construction period and reduce the
construction cost. Particularly, due to the shortened construction period, it
is possible to shorten an operation stoppage period of the whole facilities
and hence reduce a loss in accordance with the operation stoppage.
Since the cylindrical shell plate portion is replaced by the removal of one
part of the cylindrical shell plate portion and the attachment of the new
partial shell plate, members to be handled are not large-sized. Therefore,
cy handhig isleasily Performed, eofisirattion’Space i small sand thethgmber s
of required workers can be reduced, so that it is possible to improve work
10 RS Ui e rEpLi with e hethid, T et spRyING So°L o
n mgihad, g&@%kﬁe, he method is.to. replage the.corroded andreduced o
portion of the shell plate with a new member. Therefore, it is possible to
st #eeover amethanitalatrength of thertowerlor vessel, and tangelyn extenda
the life thereof. [0010] With regard to the method of partially replacing the
s1shell piatecof the tdwePOrtheVedseP atk6idifg to-61aint 20 i thiehvértion

- aecgrdingyto dlaim 1, the new partial shellplate fs obtaineding case, ..
P Where the cyT’lnHrlcaI shell p?erﬁe portion Is substaritial y equa(fly Sp it into

t o adplurality, ot sectionsdn the cireumferential direction; The new: padial shell
plate is obtained in a case where the cylindrical shell plate portion is
shasiallpn cperation stoppage period of the whole
facilities and hence reduce a loss in accordance with the
cperation stoppage. Since the cylindrical shell plate
portion is replaced by the removal of one part of the
cylindrical shell plate portion and the attachment of the
new partial shell plate, members to ke handled are not
large-sized. Therefore, handling is easily performed,
construction space 1s small, and the number of required
workers can be reduced, so that it is possikble to improve
work safety. Unlike the repair with the lining method, the
metal sprayving method, and the like, the method is to
replace The corroded and reduced portion <f the shell plate
with a new member. Therefore, 1t is possible to recover
mechanical strength of the tower or vessel, and largely
extend the life thereof.
00107 With regard to the method of partially
replacing the shell plate of the tower or the vessel
according to claim 2, in the inventiocon according to claim 1,
the new partial shell plate 1is obtained in a case where the

cylindrical shell plate pertion is substantially eqgqually



equally split in the circumferential direction. However, in a case where a
member such as a nozzle is placed at a split position, and the like, split
parts (split lines) are required to be slightly moved in the circumferential
direction. Therefore, the cylindrical shell plate portion is substantially
equally split. [0011] In the invention according to claim 2, since the new
partial shell plate can be formed into the substantially same shape, it is
possible to efficiently perform manufacture and attachment tasks of the
sp e partial shallpratel [0012F Wi icgerd td thehtiod st peiamyt 1a 1
4 replacing the shell plate of the tower or the vessel according to claim 3, in
T4 invention according to claim 1 or 2, two facing parts located in the

circumferential direction of the, eylindrical shell plate:portion are, pastially

cut off and removed, the new partial shell plates are attached to openings
whegenetrated dyithedeinoval, eindlthe plemevat @andithe attachmentarel v

repeated. [0013] In the invention according to claim 3, the two facing

eqyatsosAtedtin the EifGurfiferaniil Aettion of Ihé tfiidital sheliprse-

. portion are cut off and remove%, tt]ia newapartial S gll éat s are t a
+ rgsﬁjgc?i%e y%§at¥§ch%dﬁf%%bt%re op}”lecmngjassgenenr%ttzeZ by t%e ?emocva?, gnd the

splemoyakand Jhe attaghment areeepeated.iThesefose, iagustate that Hothre
the openings are generated, balance of a section modulus in the
regircumferentiakdirgctiontof theleylindrical the circumferential
direction. Therefore, the cylindrical shell plate portion
is substantially egually split.
[0011] In the inventicn according to claim 2, since
the new partial shell plate can be formed into the
substantially same shape, it is possible to effiéientiy
perform manufacture and attachment tasks of the new partial
shall plate.
[0012] With regard to the method of partially
replacing the shell plate of the tower or the vessel
according to claim 3, in the invention according to claim 1
or 2, twe facing parts located in the circumferential
direction of the cylindrical shell plate porticn are
partially cut off and removed, the new partial shell plates
are attached to openings generated by the removal, and the
removal and the attachment are repeated.
[0013] Tn the invention according to claim 3, the two
facing parts located in the circumferential direction of
the cylindrical shell plate portion are cut off and removed,

the new partial shell plates are respectively attached to
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shell plate portion is favorable, and strength can be stabilized. [0014]

With regard to the method of partially replacing the shell plate of the

tower or the vessel according to claim 4, in the invention according to any

of claims 1 to 3, size in the circumferential direction of the opening is

larger than size in the circumferential direction of the new partial shell

plate to be attached. [0015] In the invention according to claim 4, a gap

can be provided in the circumferential direction of the cylindrical shell
thplatppoiticrs betwearathecopenindg gererated by rentoVidg oneparth thad

circumferential direction of the Cﬁ/lindrical shell plate portion and the new

Eheyaftial Sl pidte 2FRereféie® Wit using B%i§ GabTa todl Suditasa dotd s
podnsered, 5%%15}{%0%&0&”159@185&@%éﬁf’,or!é%rf‘a(}?é‘eg%ﬂ n and out of an

Interior of the shell plate through the gap. Thus, it is possible to increase
modavorkability. {00463 Withuregard ta thel methed-af partialty weplacingithérical
shell plate of the tower or the vessel according to claim 5, in the invention

shekéorhig fo any bl Wairs I 878 15&Tbfe fRRinF theedpEring e
efarmation preventing reinforcing member is attached over the entire 7
5t (]:%Irgnﬁ?r nce of the shell plate in the vicinity of the cylindrical shell plate

ro®Pition. [0017}; Invthe dnvention aceording {9, laim 5, the tdefgrmation
preventing reinforcing member is attached over
replacing the shell plate of the tower or the vessel
according to claim 4, in the invention according to any of
claims 1 to 3, size in the circumferential direction of the
opening is larger than size in the circumferential
direction of the new partial shell plate to be attached.
[0015] In the invention éccording to claim 4, a gap
can be provided in the circumferential direction of the
cylindrical shell plate portion between the opening
generated by removing one part in the circumferential
direction of the cylindrical shell plate portion and the
new partial shell plate. Therefore, with using this gap, a
tool such as a cord is inserted, tasks are performed, or
the workers can get in and out of an interior of the shell
plate through the gap. Thus, it is possible to increase
workability.
[0016] With regard to the method of partially
replacing the shell plate of the tower or the vessel
according to claim 5, in the invention according te any of
claims 1 to 4, before forming the opening, a deformation

preventing reinforcing member i1s attached over the entire



the entire circumference of the shell plate in the vicinity of the cylindrical
shell plate portion. Therefore, during the replacement task of the
cylindrical shell plate portion, it is possible to prevent deformation. in a
cross section of a portion of the shell plate in the vicinity of this cylindrical
shell plate portion. [0018] With regard to the method of partially replacing
the shell plate of the tower or the vessel according to claim 6, in the
invention according to any of claims 1 to 5, before forming the opening, a
cireplatedeportion feinforcitlgermentbet iattsicHdtbtothe eylindrical sHedl
plate portion. [0019] In_ the invention according to claim 6, the replaced

Y Lgfiort Féinfordifig méthBEFisTattach8d to the cylindrical shell plate
[odPpron. Therefore; even in.a case wherethe strength.isJargely reduced

due to corrosion and the like in the cylindrical shell plate portion, enough
de streagth isrkept,candchane partdn the eircurafenential rditectiontefthed over
cylindrical shell plate portion can be removed. [0020] With regard to the
thenembé 107 paitaiiyfepiaciAg the shélbplade of thetbwer of tHe fessef 101ty

ccording to claim 7. in the. invention according to any of 8 claims 1 o 6, a
o RORBIS TONMBE10 Pads THOHOn MO . Tt B 16 S SCict S SFHe

« noylindrical shell plate ortien..the hola serving-as adnarkitodeterming & i on,
cut-off position for forming the opening.
it is possible to prevent deformation in a cross sectlon of
a portion of the shell plate in the vicinity of this
cylindrical shell plate portion.
[C018] With regard to the method of partially
replacing the shell plate of the tower or the vessel
according ﬁo claim 6, in the invention according to any of
claims 1 to 5, before forming the opening, a replaced
portion reinforcing member is attached to the cylindrical
shell plate portion.
[0019] In the invention accoerding to c¢laim 6, the
replaced portion reinforcing member is attached to the
cylindrical shell plate portion. Therefore, even in a case
where the strength is largely reduced due to corrosion and
the like in the cylindrical shell plate portion, enough
strength is kept, and one part in the circumferentlal
direction of the cylindrical shell plate portion can be
removed. |
[00Z0] With regard to the method of partially
replacing the shell plate of the tower or the vessel

according to claim 7, in the invention according to any of



[0027 in the invention according to claim 7, after a marking line is drawn
corresponding to a position of an internal component or the like on the
inner side of the cylindrical shell plate portion, it is possible to easily and
precisely draw a marking line for cut-off for forming the opening on the
outer side of the cylindrical shell plate portion with the hole serving as the
mark. [0022] With regard to the method of partially replacing the shell
plate of the tower or the vessel according to claim 8, in the invention
cledarording®o anyof heldinst 3 t6 7raker the et partal SHEM platedard:e

. _manufactured and temporarily assembled to a new cylindrical _shell plate
IS fiYa prant'tor Confirma i%ﬁ?th%gnicavqepa%ﬁgﬁgh%ﬁllﬁg essef}g%‘E Blfhre

porGonveyed to agitewhere a {gplacement taskis pesformed 0023 Inthes =

invention according to claim 8, labor of the replacement task at the site is
pogediueced, Sorthat itris rppsstiste teposhdrten the construction period. [0024]

With regard to the method of partially replacing the shell plate of the
[00Bwer or the ¥BsédlcacdbiBitg B tIARTS5H thE ifventioR decdrdidd tFany

f.claims 1 to 8, a trolley beam is provided along the circumferential
marj{lﬁ”"e%%o%%??he]" %yhotflr ri"é%{l scl%Deﬁ[rpeIg%aoé1 pf’)éti onT%né ? r%%elr"ﬁbggr éu@ﬁ a?the

inthew partighshell plate ds movediinithe sircuméerentiakdiecction of thewe
cylindrical shell plate portion with using this trolley beam.
cylindrical shell plate portion, it is possible to easily
énd precisely draw a marking line for cut-off for forming
the opening on the outer side of the cylindrical shell
plate portion with the hcle serving as the mark.
[0022] With regard to the method of partially
replacing the shell plate of the tower or the vessel
according to claim 8, in the invention according to any of
claims 1 to 7, after the new partial shell plates are
manufactured and temporarily assembled to a new cylindrical
shell plate portion in a plant for confirmation, the new
partial shell plates are conveyed to a site where a
replacement task 1s performed.
[0023] In the inventilion according to claim 8, labor of
the replacement task at the site is reduced, so that it is
possible to shorten the construction period.
[C024] With regard to the method of partially
replacing the shell plate of the tower or the vessel
according to claim 9, in the invention according to any of
claims 1 to 8, a trolley beam is provided along the

circumferential direction of the cylindrical shell plate



[0025] In the invention according to claim 9, even in a case where there is
a range in the circumferential direction in which a crane or the like cannot
be used, such as a case where other devices come close to a periphery
of the cylindrical shell plate portion, it is possible to safely and easily
move the member such as the new partial shell plate to the range in the
circumferential direction with using the trolley beam. Advantage of the
Invention [0026] According to the method of partially replacing the shell

poplaterof thetoweremihevessehofihe Presertvinventicos it istpobsitiid t- e
partially replace the shell plate of the tower or the vessel in a short

1s @psktctioh pefioddt oW coh&ftiction CsteBierBeSdription of the
oy Riauings, {00270 Ha. 1 is-a sgetignal view showing a method of. partially

replacing a shell plate of a main distillation tower according to an
ne@mbodiment of the present invention, the view showing a replacement

range of a cylindrical shell plate portion. 10 Fig. 2 is a perspective view
[ C&holving a tadk prdcessitea pidnt, MetAesd showity & reisplit phatéto 11
be ma ufactuir_ﬁd |L[1 thesplant. F;g. 3isa \Ligw sgowin%%ergagg process in
e A& epl“éi £ the vié?vseshabwiﬁg re"iq‘(aiﬁfible}snofL péartioﬁs‘ 10'be “Mmanufatiured in
dif@%@fﬁﬁ:EQ-@ﬁydﬁaé“%@éﬁérHFZgﬁe like cannot be used, such
as a case where other devices come close to a periphery of
the cylindrical shell plate portion, it is possible to
safely and easily move the member such as the new partial

shell plate to the range in the circumferential direction

with using the trolley beamn.

Advantage of the Invention

[0026] According to the method of partially replacing
the shell plate of the tower cr the vessel of the present
invention, 1t is possible to partially replace the shell
plate of the tower or the vessel in a short construction

period at low construction cost.

Brief Description of the Drawings
[0027]

Fig. 1 is a sectional view showing a method of
partially replacing a shell plate of & main distillation
tower according to an embodiment of the present invention,
the view showing a replacement range of a cylindrical shell

plate portion.
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Fig. 3(b) is a view of a manhole; Fig. 3(c) is a view showing internal
components for trays; and Fig. 3(d) is a view showing external
components for new attachment. Fig. 4 is a perspective view showing the
task process in the plant, the view showing a new split plate with a
nozzle to be manufactured in the plant. Fig. 5 is a perspective view
showing the task process in the plant, the view showing a state that the
new split plates are assembled and temporarily welded. Fig. 6 is a
perspéctive’viéw shavaingtive taskeprocess itHelplant thé §ievPsRewng
a state that marking is performed on the new srglit plates temporarily held

1n g P c§firidrical'§hape Fig 7158 Pefspective Nieh sRowing the task
ma ﬁ@g%ﬁw%gla%éh?yﬂ showing a state that the internal

components and the external components are attached to the new split

platesitemporarly held kwa eyplindrical shape: Fig¢. ®isca padtially cross

sectional view showing the task process in the plant, the view showing a
plagphnektion poRioh GHIAE Hedv SHIRTSIHES. Fi§. 994 4 HespectiveView

showing the task process li in the plant,the view showing a state that the _
Malks SEI' r6%telsﬂtetrrgffor%s%ii%/nf%(-:-'ldelipnB %‘cyﬁt&&lr%cajrghgpg %%:lgdlc\)/%ead e

ri dndividual new_split plates: Figk.is-A sectiongl view.showing atask

process at a construction site, the view showmg a state that exits are
shqravided:in theneylindricabshkelltplateoportionys; and Fig. 3(d) is a
view showing external components for new attachment.

Fig. 4 is a perspective view showing the task process
in the plant, the view showing a new split plate with a
nozzle to be manufactured in the plant.

Fig. 5 is a perspective view showing the task ﬁrocess
in the plant, the view showing a state that the new split
plates are assembled and temporarily welded.

Fig. & 1is a perspective view showing the task process
in the plant, the view showing a state that marking is
performed on the new split plates temporarily held in a
cylindrical shape.

Fig. 7 is a perspective view showing the task process
in the plant, the view showing a state that the internal
components and the external components are attached to the
new split plates temporarily held in a cylindrical shape.

Fig. 8 i1s & partially cross sectional view showing
the task process in the plant, the view showing a
connection portion of the new split plates.

Fig. 9 1s a perspective view showing the task process

frond
Pt



Fig. 11 is a front view showing the task process at the construction site,
the view showing a state that the marking, and attachment of cutter guide
clips and trolley beam attachment clips are performed. Fig. 12 is a
perspective view showing the task process at the construction site, the
view showing a state that the trolley beam and cutter guides are attached,
and upper and lower parts of the cylindrical shell plate portion are cut off
in an are shape so as to form an opening to which the new split plate is
in attached aFig, 13lisaplan viehrstiowing the 2dsk proeess ae thew split
construction site, the view showing a state that the upper and lower, parts
pLajf e cyfiicalsnell pIEte! portich &6 cat ot inan éﬂga%%pae%o G s
14 08 OROING o,Which ihe new. ol plate s attached, and also
showing the order o?attachmen of the new split plate. Fig. 14 is a
perspectiveview shawing-thestask prosess atihercpnstrustion sitectbes at
view showing a state that the opening to which the new split plate is
a opachedds fermed aewd-faeing-parts lotatewinithe ireanfferdhtiak L t=

direction of the cylindrical shell plate 12 portion. Fig. 15 is a perspective
AT idw SKOWY the tadk prd éélsc%tlt(ﬁ%}cosgé?%%tigni%i e, the “v?ewxghowing

a StaE%4?}8&@6{@%5&'&%@6\}%@&Iaga%qz%@etwni%fﬁgfg@&@ at

perspective view showing the task process at the construction site, the
the/ieyssbowing:d stateite, the view showing a state that the
marking, and attachment of cutter guide clips and trolley
beam attachment clips are performed.

Fig. 12 is a perspective view showing the task
process at the construction site, the view showing a state
that the trolley beam and cutter éuides are attached, and
upper and lower parts of the cylindrical shell plate
portion are cut off in an arc shape so as to form an
opening to which the new split plate is attached.

Fig. 13 i1s a plan view showing the task process at
the construction site, the view showing a state that the
upper and lower parts of the cylindrical shell plate
portion are cut off in an arc shape so as to form the
opening to which the new split plate is attached, and also
showiﬁg the order of attachment of the new split plate.

Fig. 14 is a perspective view showing the task
process at the construction site, the view showing a state
that the opening to which the new split plate 1s attached
is formed at two facing parts located in the

circumferential direction of the cylindrical shell plate
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that the entire cylindrical shell plate portion is made a new cylindrical shell
plate portion. Fig. 17 is a side view showing the task process at the
construction site, the view showing an attachment method of the new split
plate with utilizing the trolley beam. Fig. 18 is a front view showing the
task process at the construction site, the view showing the attachment
method of the new split plate with utilizing the trolley beam. Fig. 19 is a
schematic plan view showing the task process at the construction site,
poxivd view showing a state that a cutout member of a tray support ring is
attached to _a connection portion between the new split plates. Fiq{. 20isa

perspedive View bf a6 GATES SASInG e SR proessst the>
or&oBstuction site, the viewshowing,a state.that the cutaut sembet of the, .

tray support ring is attached to the connection portion between the new
thsplit plate anddpe new splitplate. kigr 23Hs a frontview shewing.a state

that a deformation preventing reinforcing member and a replaced 13

portidi geinfobcing riembEr RACHOVIIeH! cBeserptiondf Refefenes

Numerals{:[q 28] 1: Shelléflate 2: C':Syligldricgkshell,plate ortion 3: NeV\{: -
BT plitPlate (new paftiar Shellpiafd) = o e View shouingatetate

that the entire cylindrical shell plate portion 1s made a
new cylindrical shell plate porticn.

Fig. 17 is a side view showing the task process at
the construction site, the view showing an attachment
method of the new split plate with utilizing the trolley
beam.

Fig. 18 ié a front view showing the task process at
the construction site, the view showing the attachment
method of the new split plate with utilizing the trolley
beamn.

Fig. 19 is a schematic plan view showing the task
process at the construction site, the view showing a state
that a cutout member of a tray support ring is attached to
a connection portion between the new split plates.

Fig. 20 is a perspective view of major parts showing
the task process at the construction site, the view showing
a state that the cutout member of the tray support ring is
attached to the connection porticn between the new split
plate and the new split plate.

Fig. 21 1s a front view showing a state that a

deformation preventing reinforcing member and a replaced

13



6: Opening 37: Hole 61: Deformation preventing reinforcing member 63:
Replaced portion reinforcing member Best Modes for Carrying out the
Invention [0029] Hereinafter, an embodiment of the present invention will
be described with reference to the drawings. In this embodiment, the
present invention is applied to a case where a shell plate of an
atmospheric distillation device of a petroleum refining apparatus or a
main distillation tower of a reduced-pressure distillation apparatus is

PO iakally e bleceer I0oB0M - ashethbd gt partialf replacing a shell plate of
a main distillation tower according to this embodiment, firstly, a portion of
the shell plate which is reduced due to corrosion or the like is examined so

De 8510, determine adange fo-beeplaced.sThe main distillation tower of the
present embodiment is a large-sized tower (distillation tower) having a

[ C@¥Aindrical cross section, 14 and a diameter of the shell plate in a trunk
thereof is about 4 to 10 m. As shown in Fig. 1, a cylindrical shell plate
s p%?ﬁ’é’rlr Z%Je%'ﬁg as one portion in an intermediate portion in the up and

5. d@%ﬁni irection,of 8 rﬁu glf\éetéo Ahe.main distillation tower is changed
" withan

a new one. In this example, this cylindrical shell plate portion 2 to be
3: replacedis a portien ranging frem-thellowes sidexafa- dwelfth step tray 11
to the upper side of a fifteenth step
6: Opening
37: Hole

€l: Deformation preventing reinforcing member

63: Replaced portion reinforcing member

Best Modes for Carrying out the Invention
{00297 Hereinafter, an embodiment of the present
invention will be described with reference to the drawings.
In this embodiment, the present invention is applied
to a case where a shell plate of an atmospheric
distillation device of a petroleum refining apparatus or a
main distillation tower of a reduced-pressure distillation
apparatus is partially replaced.
[0030] In a method of partially replacing a shell
plate of a main distillation tower according to this
embodiment, firstly, a portion of the shell plate which is
reduced due to corrosion or the like is examined so as to
determine a range to be replaced. The main distillation
tower of the present embodiment 1s a large-sized tower

(distillation tower) having a cylindrical cross section,
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tray 11, and has size of about 3 to 4 m for example. Even- number (twelfth
and fourteenth) step trays 11 are provided on the lower surface side of
major beams 12 of a framed structure, and odd-number (thirteenth and
fifteenth) trays 11 are provided on the upper surface side of the major
beams 12. [0031] In this method of partially replacing the shell plate of
the main distillation tower, split plates formed into a shape obtained in a
case where this cylindrical shell plate portion 2 is equally split into a

andy|grafiyPBE S8EIGHSs inthe Thédmiétentisl difectiohdtg heliy= S0t 5
apdgnyfactiired. The '}g%’v %B'E»ﬂka“fﬁ agg (epeatedly fitted, and welded, 1o ;

openings generated by partially cutting out the cylindrical shell plate
pldrostion 24A dhe circumferentiakdisectiopes se that the cytindricat shell iplate

portion 2 is changed with a new cylindrical shell plate portion. [0032] The
pomeipsplitrplates are prelinifarily Marfactoredih @& pringlandthehe 1 of

conveyed to a site. 15 A manufacturin}g method of th%hnew split Blate Wign

“he diibB déstribed At SEUIEDEToted tharbeisre this manufacturiy tas

+n118 (e, plan.size, sivations and; the, like.ah parts of the,main distilation 1,
tower including the cylindrical shell plate portion 2 for manufacturing the
reglevesplitipate andthelike areyobtained,asiamatter of caurse. Bifstly, as
shown in Fig. 2, the new split plate (new
twelfth step tray 11 to the upper side cof a fifteenth step
tray 11, and has size of about 3 to 4 m for example. Even-
number (twelfth anq fourteenth) step trays 11 are provided
on the lower surface side of major beams 12 of a framed
structure, and odd-number (thirteenth and fifteenth) trays
11 are provided on the upper surface side of the major
beams 1Z2.
[G031] In this method of partially replacing the shell
plate of the main distillation tower, split plates formed
into a shape obtained in a case where this cylindrical
shell plate porticn 2 1is equally split into a plurality of
.sections in the circumferential direction are newly
manufactured. The new split plates are repeatedly fitted
and welded to openings generated by partially cutting out
the cylindrical shell plate porticn 2 in the
circumferential direction, so that the cylindrical shell
plate portion 2 is changed with a new cylindrical shell
plate portion.
[0032] The new split plates are preliminarily

manufactured in a plant, and then conveyved to a site.
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partial shell plate) 3 is formed into a square arc plate shape (a plate
shape square in a front view and arc shape in a plan view) which is
obtained in a case where the cylindrical shell plate portion 2 to be
replaced is equally split into a plurality of sections (twelve sections in this
example) in the circumferential direction. This new split plate 3 is
manufactured by cutting off a square plate material having predetermined
size and then bending the material into a predetermined arc surface,
Grodvemprotessinfor welding 35 perfolmM&d bR butsr circuntrdréncé’ at
V}‘o%siges gj@t@%gew split plate 3. In addition to the new split plate 3, a
hozzle 21 and a manhole 22 are manufactured as shown in Figs. 3 (a)
and h), internal cempenents fardhe Ways fsuch-as arsuppPording-23,a
clamp bar 24, a bolt bar 25, and a footrest 26) are manufactured as
tasshoin intRigr3 £c); andiexternal teatponents forhewW gttachiresti(ster LS
as a movement lift lug 27, and a landing/ladder clip 28) are manyfactured
of G ehdHiHin FG 3 (6)7As SHowR 17 Figh A '3 taSe o the Nenk To1apif
sndfate 3 with a,ngzzle, the nazzle 21 is-welded 19 the new splitplate:3, 50, < e
that a welded part is inspected. It should be noted that nozzle
andefernationspreyventing aierabersa 29 dorpreventing deformadion and
damage of the nozzle 21 due to contact between the nozzle 21 and other
menibers ahd ; thedikehareratiaehBddn the vielfity 5T theé RozAe 242 [B03BEY
pagﬁi’g&"ﬁ% ggé’igé% 2 jwelve new saiit; plates 3 are assembled Intg.a

shape (a plate shape sguare in a front view and arc shape

no

in a plan view) which is obtained in a case where the
cylindrical shell plate portion 2 to be replaced is equally
split intc a plurality of sections (twelve sections in this
example) in the circumferential direction. This new split
plate 3 is manufactured by cutting off a sgquare plate
material having predetermined size and then bending the
material inteo a2 predetermined arc surface. Groove
processing for welding is performed on outer circumference
at four sides of this new split plate 3. In addition to
the new split plate 3, a nozzle 21 and a manhole 22 are
manufactured as shown in Figs. 3 (a) and (b), internal
components for the trays {such as a support ring 23, a
clamp bar 24, a bolt bar 25, and a footrest 26) are
manufactured as shown in Fig. 3 (¢}, and external
components for new attachment (such as a movement 1ift lug
27, and a landing/ladder clip 28) are manufactured as shown

in Fig. 3 (d}. As shown in Fig. 4, in a case of the new
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temporarily welded. Then, as shown in Fig. 6, reference directions 31 are
respectively drawn in center parts on the upper and lower sides of the
new split plates 3. Marking lines 32 for attaching the internal components
such as the support rings 23, the clamp bars 24, the bolt bars 25, and the
footrests 26 are drawn. Marking lines 33 for attaching the external
components such as the movement lift lugs 27 and the ladder clips 28 are
also drawn. [0034] Next, as shown in Fig. 7, the internal components and

spithe éxtérhal gbrﬁﬁﬁﬁeﬁts%‘é Attach&h S ARGATatR el the' mbverient it ©7¢
nei98 27 formoving tolley,are aliaghedly shauld hengleddhatas;.
showni in Elg. , members (such as the tray support rings) are not
shcttached te seanection-pertions ©f ther new:splivplates:3 hut attachediat r s
the site. When the attachment of the internal and external components is
29 fifisheael; agshbirtindsig o9k tempafary daefiing isfrekicvet 36 that< 1
the new split plates are 17 divided into jndividual new split plates 3. After
dudnif, haek fiew Spit Pratds %Y’aa‘r_erb%?n%)?e;?o A ko e o
+nd093%)Next. a methad of replacing the cylindrical shellplateportion 2 at
the site will be described. Firstly, a foothold and a trolley station are
r o demporarily prevideddn thervicinityrof thies cylindricak shell plate pottion 2.

d

plates 3 are assembled into a cylindrical shape, and
temporarily welded.

Then, as shown in Fig. 6, reference directicns 31 are
respectively drawn in center parts on the upper and lower
sides of the new split plates 3. Marking lines 32 for
attaching the internal components such.as the support rings
23, the clamp bars 24, the bolt bars 25, and the footrests
26 are drawn. Marking lines 33 for attaching the external
components such as the movement 1ift lugs 27 and the ladder
clips 28 are also drawn.

(00347 Next, as shown in Fig. 7, the internal
components and the external compcnents are attached.
Alternatively, the movement 1ift lugs 27 for moving a
trolley are attached. It should be noted that as shown in
Fig. 8, members (such as the tray support rings) are not
attached to connection portions of the new split plates 3
but attached at the site.

When the attachment of the internal and external
components is finished, as shown in Fig. 9, the temporary

welding is removed, so that the new split plates are
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Then, a lagging material around the cylindrical shell plate portion 2 is
disassembled. Then, piping and the external components which disturb a
replacement task are temporarily detached. Then, as shown in Fig. 10,
holes are respectively formed between the twelfth step tray 11 and the
thirteenth step tray of the cylindrical shell plate portion 2, and between
the twelfth step tray 11 and the thirteenth step tray so as to provide exits
4. Tray floors 14, downcomers 15, and the like installed in the trays 11 in

dithesangets bereblaciror thetyfrdridal BhéiFpfte porfidit 8 aréhat-

netached and conys _yeﬁﬁtgé}ﬁ exteriar from these exits 4. The nymbe of,

Lmtﬁe exits 4 may be's |ag y more than two or one exit 4 may be provided. It
<3 tshould be noted that the major beams 12 are left as they are. [0036]
Next, as shown in Fig. 11, cut-off positions (cut-off lines) are marked on
[0GRé& Inner sids®f the acylinddical shéll prateé potftion 2 relative i thelaligady-
attached support rings. After that, holes are formed at 18 intersection

sheoini (rdtErende Poiftsy ofthe-aBoverdui-off markmgAfes by & arill so as
to pass tarough from the inngr sidg tg the. guter side gk thg,cylindrical

shell plate portion 2. After that, cut-off marking lines 38 are drawn on the
t er@itersside of the-eylingficakhshelkplate-periien 2o relative to/therhites 37.

Alternatively, reference directions 39 are drawn. After that, relative to the
shyparking:lifeso38 B the Buter side, cutter guide clips 41

Then, a lagging material around the cylindrical shell
plate portion 2 is disassembled.

Then, piping and the external compecnents which
disturb a replacement task are temporarily detached.

Then, as showﬁ in Fig. 10, holes are respectilvely
formed between the twelfth step tray 11 and the thirteenth
step tray of the cylindrical shell plate portion 2, and
between the twelfth step tray 11 and the thirteenth step
tray so as to provide exits 4. Tray floors 14, downcomers
15, and the like installed in the trays 11 in the range to
be replaced of the cylindrical shell plate portion 2 are
detached and conveyed to an exterior from these exits 4.
The number of the exits 4 may be slightly more than two or
one exit 4 may be provided. It should be noted that the
major beams 12 are left as they are.

[0036] Next, as shown in Fig. 11, cut-cff pesitions
{cut-0ff lines) are marked on the inner side cf the
cylindrical shell plate portion 2 relative to the already-

attached support rings. After that, holes are formed at

18



are respectively attached to the outer side (outer surface) of the shell
plate 1 on the lower side of the upper and lower cut-off positions by
welding so as to be spaced from each other along the circumferential
direction. Trolley beam attachment clips 42 for moving already-cut
portions of the shell plate and the new split plates 3 in a periphery of the
cylindrical shell plate portion 2 are attached by welding. The trolley beam
attachment clips 42 are attached over the entire circur’%fere%ce on th

Int it SrdeBf iR drical SHEANHIate Bdfibn 2 Along the aifelmféd

elmfsranta™ =
regtion (part qf the clins;42 is.omitted.ip the figure), J0037 % Next. @s
margﬁjgnv\#\ %lgl%éoi%h and 13, a trolley beam ?5 is attached(g'{:gl the trolley ©
inrkeam afachment elips:42,r se that the tralley beammds is-providesdldverl ate
the entire circumference on the upper side of the cylindrical shell plate
pordgrtion 2-alohfthe cireaimferentiakdifectiph {par JFthe frofley beant s

on GJAeg 1 g o) Alpmally, suler gudes 0 s sctedio e -
re@pgewhere the uppecand iowengutoff, pars of |fhe cylindrial-shell plate
portion 2 are cut off at once. As the cut-off range is moved, attachment
d 1 pesitionssares moveddas the: circamferentiakdirectiohaThe endgjor béams 12
are detached from the bolt bars, placed on the lower tray 11 (the eleventh
ma It frady 19 Of Hie EylinditaPsHei phate portidh™2 AndPWheR dpehitigs” -
arede,ggggg%iﬂl_%txer% Efe g%r{na% ec((j')ni\:/gy%%éo %hl?t%x ersi%rde (outer surface)
of the shell plate 1 on the lower side of the upper and
lower cut-off positions by welding so as to be spaced from
each other along the circumferential direction. Trolley
beam attachment clips 42 for moving already-cut poertions of
the shell plate and the new split plates 3 in a periphery
of the cylindrical shell plate portion 2 are attached by
welding. The trolley beam attachment clips 42 are attached
over the entire circumference on the upper side of the
cylindrical shell plate portion 2 along the cilrcumferential
direction {part of the clips 42 is omitted in the figure).
[0037] Next, as shown in Figs. 12 and 13, a trolley
beam 45 is attached to the trolley beam attachment clips 42,
so that the trolley beam 45 is provided over the entire
circumference on the upper side of the cylindrical shell
plate portion 2 along the circumferential direction (part
of the trolley beam 45 is omitted in the figures).

Alternatively, cutter guides 46 are attached to the cutter

guide clips 41. The cutter guldes 46 are installed in a
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[0038] Next, the openings for attaching the new split plates 3 are formed.
The openings are provided at two facing parts located in-the.
circumferential direction of the cylindrical shell plate portion 2 (positioned
to be symmetrical with respect to a point in a plan view) . That is, as
shown in Figs. 12 and 13, firstly, at the two facing part located in the
circumferential direction, the upper and lower parts of the cylindrical shell
plate anortion 2 are respectively cut off into an arc shage along the

cutaiebinférdtfial dirsction Wit UERGHha itk PyGitieS 46, Uength bf the’
thefﬁé-gﬂi%%{gﬁ%ié?&‘ft 1q be slightly. longer on thebath sides. than the width of

ew split plates 3 to be attached to the openings. After that, as shown
as infEg.c4 -thecylindrical shelhplata postian isrewt off ipdhe ripasd down
direction as if respectively connecting left and right ends of the upper and
moyewer outtbft parts cson firatcthe 1w faéingpariiocaldivinthgor beams 12

circumferentjal _ direction e cylindrical eclzlglatgrpor ion 2 are cut out

t
6055 BCURTR it Bl MhoRe (3 A Shab e EarS T 205 Hoh oW 3h
11 af¢shape in a.plan view). The already-cutportions, of.the shell platesof a

square arc plate shape ‘are moved and taken away with utilizing the
plirollepdeanv452 Aftendhaththe grooue precessing fopaveldiagds are

performed on upper and lower parts of the openings 6 formed into a
foxppdre aFplAKEShape BY Butstt asidesceribed above. [0039] Next, as

o B gz e SPLAIASS Bare LewralyRly AREnee oM i
plates 3 are formed. The openings are provided at two
facing parts located in the circumferential direction of
the cylindrical shell plate portion 2 (positioned to be
symmetrical with respect to a point in a plan view). That
is, as shown in Figs. 12 and 13, firstly, at the two facing
part located in the circumferential direction, the upper
and lower parts of the cylindrical shell plate portion 2
are respectively cut off into an arc shape along the
circumferential direction with using the cutter guides 46.
Length of the cut-off parts is set to be slightly longer on
the both sides than the width of the new split plates 3 to
be attached to the openings. After that, as shown in Fig.
14, the cylindrical shell plate portion is cut off in the
up and down direction as if respectively connecting left
and right ends of the upper and lower cut-off parts, so
that the two facing parts located in the circumferential
directicn of the cylindrical shell plate portion 2 are cut

out intoc a sqguare arc plate shape (a plate shape square in
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other in the circumferential direction of the cylindrical shell plate portion 2.
That is, the new split plates 3 are fitted into predetermined positions of
the openings 6, and upper and lower parts of the new split plates 3 are
respectively fixed to portions of the shell plate 1 on the upper and lower
sides of the cylindrical shell plate portion 2 by welding. At this time, the
reference directions 39 and the reference directions 31 are aligned, so
that the new split plates 3 are not displaced from the predetermined fixing

v il

& Tgeitions: THe e 8plit pTARE ard dvedt Witht itfizing thE trofiéy BEXm
cuth pdARL AL shat, simarly,and tepeatdly, e apenings.6.rg foried o

r o s :
wo facing parts located in circumferential direction of the cylindrica

arShell plate spertioni2 angthe new splitiplates narerattached 10 dhe beam 45.
openings 6. The adjacent new split plates 3 are butt jointed to each other

Afthyrwelding. Thesfoamation opthecopenirgsB and thelaftachimemestiRsmed
new split plates 3 are performed in the order sh%\évné)y arrows and the
the

On rtbers 1 9113 B exantle “THatf B Rext s Hew spit© @
sPlales 3 which are already attached sg.as tofage each ptherfwonew

split plates are successively attached so as to face each other in the .
r o cireumferentiak direction. AWben the rext nenssplit plate vis attacheg hexte s

to the already- attached new split plate 3, the next new split plate 3 is butt
3 jointeckerthe alreably-attdehedsiews splitaterhy Welding'@eldifig 37 fhe
otgggkfgdgg%mglkgg%%g?égeg%& direction of the cylindrical
shell plate pertion 2. That is, the new split plates 3 are
fitted into predetermined positions of the openings 6, and
upper and lower parts of the new split plates 3 are
respectively fixed to portions of the shell plate 1 on the
upper and lower sides of the cylindrical shell plate
portion 2 by welding. At this time, the reference
directions 39 and the reference directions 31 are aligned,
sc that the new split plates 3 are not displaced from the
predetermined fixing positions. The new split plates 3 are
moved with utilizing the trolley beam 45.
[0040] After that, similarly and repeatedly, the
openings 6 are formed at two facing parts located in the
circumferential direction of the cylindrical shell plate
portion 2, and the new split plates 3 are attached to the
openings 6. The adjacent new split plates 3 are butt
jointed to each other by welding. The formation of the

openings 6 and the attachment of the new split plates 3 are

performed in the order shown by arrows and the numbers in
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and lower parts of the next new split plate 3 are respectively jointed to the
portions of the shell plate 1 on the upper and lower sides of the cylindrical
shell plate portion 2 by welding (welding in the lateral direction). Thereby,
as shown in Fig. 16, the entire cylindrical shell plate portion 2 is made a
new cylindrical shell plate portion. It should be noted that new major
beams 12 are attached to the bolt bars when the new split plates 3
serving as attachment parts of the major beams 12 are attached. Lé)?f%] it

Fi%holifd b8 hofedtiat Svher tHe fotmatiBi of th8 opehing<s 3RY th
o1 Atachment of the new.split plates. 3 are performedssa that poions g

which the conventional (old) major beams 12 are attached are left to the
otrend, the;conventignalimajor beams k2 preferablyifaatton as arginfdreing as

members at the time of the replacement task of the cylindrical shell plate
to portien 2aAltemativsly: whehethelforwalien of tHe2opéhings 6 - the'hen

attachment of the new split plates 3 are firstly performed at the portions to
D HIHTIRE CORVehiGhal ajor Bearts T2 A atash AL lb

are attached, new rmajor

=+ 4288ms; 12 are aftached inplace of the.conventional majorbeamsl2; and
then the formation of the openings 6 and the attachment of the new split

butplates 3rareperformed ai thexdthes partsithe mew nejoribeams 12 3 by
preferably function as the reinforcing members at the time of the

we yepRgertient tHska [00u 2] 2 Attachinent ietioatorthe nedrSplit phited8Per

and lower parts of the next new split plate 3 are
respectively jointed to the portions of the shell plate 1
on the upper and lower sides of the cylindrical shell plate
portion 2 by welding (welding in the lateral direction).
Thereby, as shown in Fig. 16, the entire cylindrical shell
plate portion 2 is made a new cylindrical shell plate
portion. It should be noted that new major beams 12 are
attached to the bolt bars when the new split plates 3
serving as attachment parts of the major beams 12 are
attached.

[0041] It should be noted that when the formation of
the openings 6 and the attachment of the new split plates 3
are performed so that portions to which the conventional
(0ld) maijor beams 12 are attached are left to the end, the
conventional maior beams 12 preferably function as
reinforcing members at the time of the replacement task of
the cylindrical shell plate portion 2. Alternatively, when
the formation of the openings 6 and the attachment of the

new split plates 3 are firstly performed at the portions to
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with utilizing the trolley beam 45 will now be described in detail. As shown
in Figs. 17 and 18, a pair of gear trolleys 51 is horizontally movably
provided in the trolley beam 45, and chain blocks 52 are respectively
attached to the gear trolleys 51. For example, in a case where the next
new split plate 3 is attached next to the already-attached new split plate
3, the lift lugs 27 provided on an outer surface of the new split plate 3 are
attached to the chain blocks 52, so that the new split plate 3 is retained

Wi BhQRTBIE RS S ARGAASE tREABR it plate B-nd%EE dn At of
ma 108 %)SQJ]@ 6 of the cylindrical.shell plate, partiop 2 by the, gear trolleys,51

moving along the trolley beam 45 and'the chain blocks 52 capable of
majoevipgdhe new, splitplate=3 in-the U and town direction. [943] ngs 6

Temporary welding tools 54 and 55 of a square plate shape are provided
andn the newtsptinpiré 30 Thehemporagpweldiny Bots 54 aré providedimed

upper and lower ends on the outer suyrface of new split plate 3 and side
at B G e S0t (3 et e HERFSpit pAte 5 KaGH the

ur 18N Splitplate 3. is fitted-into. the opening 6., the temporary welding tools
are abutted with the outer surface of the shell plate 1 and the outer
reslsfaerof the alieady-attached new split plate 3 so as to position the

new split plate relative to the opening 6 in the inside and outside direction
[0%f2he openidy6 2Fhe Empoiary Weldifdg tbolss5 Bfeprdvided R16WEE 3

. ends on an inner surface
WLé% utl %Zing the tr

égley beam 45 will now be described in
detail.

As shown in Figs. 17 and 18, a pair of gear trolleys
51 1s horizontally movably provided in the trolley beam 45,
and chain blocks 52 are.respectively attached to the gear
troileys 51. For example, in a case where the next new
split plate 3 is attached next to the already-attached new
split plate 3, the lift lugs 27 provided on an outer
surface of the new split plate 3 are attached to the chain
blocks 52, so that the new split plate 3 is retained by the
chain blocks 52. After that, the new split plate is moved
in frent of the cpening ¢ of the cylindrical shell plate
portion 2 by the gear trolleys 51 moving along the trolley
beam 45 and the chain blocks 52 capable of moving the new
split plate 3 in the up and down direction.
[0043] Temporary welding tools 54 and 55 of a square
plate shape are provided in the new split plate 3. The
temporary welding tools 54 are provided in upper and lower

ends on the outer surface of new split plate 3 and side
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the new split plate 3. When the new split plate 3 is fitted into the opening
6, the temporary welding tools are abutted with an end surface of the
shell plate 1 forming a lower side (the lower side) of the opening 6 so as
to position the new split plate relative to the opening 6 in the up and
down direction of the opening 6. [0044] As shown in Fig. 17, in order to fit
the new split plate 3 moved to front of the opening 6 into the opening 6, a

'Lower lift lug 27a of two lift lugs 27a and _27b provided on th d
5wk SidES O g ifter” Birided 6PN i S5t PIatd ) Ky phlir o

wnelher side of the opening:6,.s0 that thesemporary welding.tagls. Sh-aree,

abutted with thé end surface of the shell plate 1 forming the lower side
the(thedawerside).ef the iopening 6. Next, dberupper lift iug 27ziscpulled to
the side of the opening 6 so as to be abutted with the outer surface of the
surdhelieplate T hand 3he bltersiFface otitte Brgadyiaftachied ievwPspiit plate
3 as shown in Fig. 18. As described above, after the new splif plate 3,
alrfﬁ?e%yiﬁ%:%aecg&glniﬁge ¥ ok Z&jéc rgatatoeihe a?r%aaﬁ-a%t%c géj %%\?voépligh%
neyPlate; 3.the neww split plate; 3 is temperagiy.weldeddo the perionsnfdae and
shell plate on the upper and lower sides of the cylindrical shell plate
outiartien @ianc-thecalreatly:attacheersplitplate  3haftercthat the newedplit ng
plate 3 is attached to the opening 6 by permanent welding. [00451 After
toGhE ehtiré EflindFreal Sall platet Poriort2 3 madliedhe HEW EyIFdTitaréhel™

théﬂ%%%p%gggt plate 3. When the new split plate 3 is
fitted intoc the opening 6, the temporary welding tools are
abutted with an end surface of the shell plate 1 forming a
lower side (the lower side) of the opening 6 so as to
posifion the new split plate relative to the opening € in
the up and down direction of the opening 6.

[0044] As shown in Fig. 17, in order to fit the new
split plate 3 moved to front of the opening € into the
opening 6, a lower 1ift lug 27a of two 1ift lugs 27a and
27b provided on the upper and lower sides of the inner
surface of the new split plate 3 is firstly pulled to the
side of the opening 6, so that the temporary welding tools
55 are abutted with the end surface of the shell plate 1
forming the lower side (the lower side) of the opening 6.
Next, the upper 1lift lug 27b is pulled to the side of the
opening 6 so as to be abutted with the outer surface of the
shell plate 1 and the outer surface of the already-attached
new split plate 3 as shown in Fig. 18. As described above,

after the new split plate 3 is fitted into the opening ©
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with the new split plates 3, the trolley beam 45 and the cutter guides 46
are detached, and then the trolley beam clips 42 and the cutter guide
clips 41 are detached. Alternatively, the movement lift lugs 27 and the
nozzle deformation preventing members 29 attached to the new split
plates 3 are taken away. [0046] Next, as shown in Figs. 19 and 20, cutout
members 23a of the tray support rings are attached to the connection

portions between the new split plates 3 by welding. ibed
ad]&ff@ﬂﬁe%@liﬁ&“r?ca?%ﬁ&f%?éf@t&oarg%ﬁ G i}sé?ﬁqaedgég?hglé nséjv%%:%ﬁ%dgrfcgbrs?%/eelrew

sp1Rlate.partion; the trays arg assembled; Next, the tempgrarily ken-away, e
obstructive piping and the external components are restored to the

sheqQriginala pesitians.hkhen; the: laggind materiad isiprovided-aroundithe srenca L
cylindrical shell plate portion. Then, the foothold and the trolley station are

shethke 125 awag - [6047]4n 30Eh B ethotsiparaaihArepistind the shefte
3 pgl%e of t% m@in (%jﬁtillargion towEr, the 1f;gjcindrgpal Ssheéltpgatfgae%prggn 210
’ Eﬁljéc it ﬁy Gt off ' d i i ial

beT S’partially cu hd rémdved in the circumferentia
opcdirection, the new.splil plates 3are @ttached to the openings 6 generated

by the removal, and the removal and the attachment are repeated, so
[0 Cthaf the cylimdficalshelkplatecportion 2lisréplaced. shell plate
poertion 2 is made the new cylindrical shell plate portion
with the new split plates 3, the trolley beam 45 and the
cutter guides 46 are detached, and then the trolley beam
clips 42 and the cutter guide clips 41 are detached.
Alternatively, the movement 1ift lugs 27 and the nozzle
deformation preventing members 29 attached to the new split
plates 3 are taken away.
[0040] Next, as shown in Figs. 19 and 20, cutout
members 23a of the tray support rings are attached to the
connection portions between the new split plates 3 by
welding.

As described above, after the cylindrical shell plate
portion 2 is made the new cylindrical shell plate portilon,
the trays are assembled.

Next, the temporarily taken-away obstructive piping
and the external components are restored to the original
positiens.

Then, the lagging material i1s provided around the new
cylindrical shell plate portion.

Then, the foothold and the trolley statlon are taken
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That is, the cylindrical shell plate portion 2 to be replaced is partially and
successively changed with the new split.plates 3 in the circumferential
direction so as to be made the new cylindrical shell plate portion 2.
Therefore, since there is no need for entirely taking away the main
distillation tower or the upper portion of the upper side of the cylindrical
shell plate portion 2 to be replaced, the replacement task can be
performed in a state that the main distillation tower remains standing at
“WKe site. Thus, it is possible to shorten the construction period and

[ ofBdyce the copstruction.cost. Raticylarly. due 1o the sboiteped, che

construction period, it is possible to shorten an operation stoppage period
sheof the whtole facilities amet henrtes teduce:adosstnwaceordaneeayith thieri cal

operation stoppage. Since it is strongly desired that the operation
shestoppdge periodtid SRorened AS MGEh as posdiblerinihe fieldofat ©ff

etroleum refining apparatus and the like, this. method of replacing is .
a1 L EVG [00AE] Sitce the Sylndrical Shell piaté Gorion 2 is. 26 raplaced

p1dWcthesemayal of the-cui-oft pertions of the, shelt plate serving as pnerpart
of the cylindrical shell plate portion 2 and the attachment of the new split

renplates, 3amémbess tehehahdiediaremotdatgessived tTherefore pdvandting
is easily performed, construction space is small, and the number of

50 refdired Workers EaRBE fredutRE ] so HHa T’ iPESIBIB t6 inmprdviwaike -
nS2ety, Uplike the repairwith the injag 0ethed, S Mel > <o ve
replaced is partially and successively changed with the new
split plates 3 in the circumferential direction so as to be
made the new cylindrical shell plate portion 2. Therefore,
since there is no need for entirely taking away the main
distillation tower or the upper portion of the upper side
of the cylindrical shell plate portion 2 to be replaced,
the replacement task can be performed in a state that the
main distillation tower remains standing at the site. Thus,
it is possible to shorten the construction period and
reduce the construction cost. Particularly, due to the
shortened construction period, it is possible to shorten an
operation stoppage period of the whole facilities and hence
reduce a loss in accordance with the operation stoppage.
Since it is strongly desired that the operation stoppage
period is shortened as much as possible in the field of a
petroleum refining apparatus and the like, this method of
replacing is effective.

(00487 Since the cylindrical shell plate portion 2 1is

256



spraying method, and the like, the method is to replace the corroded and
reduced portion of the shell plate 1 with a new member. Therefore, it is
possible to recover mechanical strength of the main distillation tower, and
largely extend the life thereof. (0049] The new split plates 3 are obtained
in a case where the cylindrical shell plate portion 2 is equally splitinto a
plurality of sections in the circumferential direction. Therefore, since the
new split plates 3 can be formed into the same shape, it is possible to

reRKfGERtY heHotmI ARGt antfattathifent tRSKS-0fthE ridw Spfft
snPlates 3, Jtshould bsgir‘_(’é%ds%@j% ; e new split plates 3, are gbtained jn-a

case where the cylindrica ate portion 2 Is basically equally split in
p1dhe cifsumiferentiak; direetion. Howevere inta sase where thesmemberisuchs

as the nozzle 21 is placed at a split position and the like, split parts (split
3, Imesyarsreguired tb becsligrhtly proveekin! tedcirctinrfetentidldireetion elin

this case, the size in the circumferential direction of the new split platei§

hang b3nGighfly Bftferent. F50507 The cut o ISortibie of the®siisiiplate aFiR
andwofacing parts Igeated n the girgurpfereatial direction. .of the gylindrical , -

shell plate portion 2 are out off and removed, the new split plates 3 are
it respeciively-attachedi o therepenings 6:geneyated by the removal, and

the removal and the attachment are repeated. Therefore, in a state that

both{he bpenifigs 6-afeigenetated, bafanceofeg method, the metal

spraying method, and the like, the method is to replace the
corroded and reduced portion of the shell plate 1 with a
new member. Therefore, it is possible to recover
mechanical strength of the main distillation tower, and
largely extend the life therect. |

(0049} The new split plates 3 are obtained in a case
where the cylindrical shell plate portion 2 is egually
split into & plurality of sections in the circumferential
direction. Therefore, since the new split plates 3 can be
formed into the same shape, it is possible to efficiently
perform manufacture and attachment tasks of the new split
plates 3. It should be noted that the new split plates 3
are obtained in a case where the cylindrical shell plate
portion 2 is basically equally split in the circumferential
direction. However, in a case where the member such as the
nozzle 21 is placed at a split position and the like, split
parts {(split lines) are reguired to be slightly moved in
the circumferential direction. In this case, the size in

the circumferential direction of the new split plates 3 is
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section modulus in the circumferential direction of the cylindrical shell
plate portion 2 is favorable, and strength can be stabilized. Further, the
size in the circumferential direction of the new split plates 3 is the same,
and the openings 6 have the same size. Therefore, the balance of the
section modulus in the circumferential direction of the cylindrical shell
plate portion 2 is further favorable. [0051] The size in the circumferential
direction of the cut-off portions of the shell plate to be removed from the
s Ligihdrical'shef Bi5te portion 2 is set to be larger than the size in the

o Glreumferentig| direction of the new split plateg 3 toyberattacheds ot the

herefore, a gap can be provided in the circumferential direction of the
rweylindried) shellplateportien 2 hetwaen tHe-operfiags 6t generated by ion
removing the cut-off portions of the shell plate and the new split plates 3.
of ThHs, withilizing thislkyap! aréelsuchcas-a ebrdisihsertett, tagﬁs are
performed, or the workers caﬁgaget in and out of the 28 inter'ior of the sﬂe!zli
i

rengethrdigh the'galy Thus® itie Possibie to indrease workability: [005
to %h%lgér%@@ fermed 4o pass, thrpugh drom the dnner.side ta.the.utgt a1

side of the cylindrical'shell plate portion 2, the holes serving as marks to
andletemminetthehautroff pasitiorsfor removiid theedutxaff portions ©f athe

shell plate. Therefore, after the marking lines are drawn corresEonding to
thQHe?ﬁ%ﬁbﬁgﬁﬁ@@§ﬂﬁ§ﬁ%16 are generated, balance of a

section modulus in the circumferential direction of the
cylindrical shell plate portion 2 is favorable, and
strength can be stabilized. Further, the size in the
circumferential direction of the new split plates 3 is the
same, and the openings 6 haﬁe the same size. Therefore,
the balance of the section modulus in the circumferential
direction of the cylindrical shell plate portion 2 is
further favcrable.

(00511 The size in the circumferential direction of
the cut-off portions of the shell plate to be removed from
the cylindrical shell plate portion 2 is set to be larger
than the size in the circumferential direction of the new
split plates 3 to be attached. Therefore, a gap can be
provided in the circumferential direction of the
cylindrical shell plate portion 2 between the openings 6
generated by removing the cut-off portions of the shell
plate and the new split plates 3. Thus, with utilizing
this gap, & tool such as a cord is inserted, tasks are

performed, or the workers can get in and out of the
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components or the like on the inner side of the cylindrical shell plate
portion 2, it is possible to easily and precisely draw the marking lines for
cut-off of the cut-off portions of the shell plate on the outer side of the
cylindrical shell plate portion 2 with the holes 37 serving as the marks.
After the new split plates 3 are preliminarily manufactured and temporarily
assembled to the cylindrical shell plate portion in the plant for
confirmatign, the new _split Elates age conveyed to the conf?g#{ctiori%it%s

INtER&RT thie redlicement takk s Berfornted. Thet&fofe Habor oF tHe
po Jeplacement task at the sjte.is reduged, so that itis possible to shorten

the construction period. [0053] The trolley beam 45 is provided over the
[0CerHire circumiference # the7circtunférentiad directicrsef thercylmdriCakbmn
shell plate portion 2, and the members such as the cut-off portions of the

t h@sﬁéﬂf]gﬂétegéﬁﬁf tﬁé{né@%pﬁtﬁ Phites 'Bdﬁec‘iﬁo@“élfincthé_ J(ﬁ‘r‘éﬁ fférenBigf 1L
o1 nectionof the cylingrical shel plate portion 2 With ysing dnia iolley, 23

ore; evenin a'case wher elisarange in

¢ heCircymigrential diregtionsinawhich &.crang orihe. likeicannot e vsednsuay
as a case where other devices come close to the periphery of the

thecydindridalshetl plater portidio2 it issgossible te safelycand easihemovedhe
members such as the new split plates 3 to the trolley station and the

dr%ﬁgé%ﬂ?e%@i?&ﬂrﬁf“é}eﬁﬁm%cﬁthﬂﬁéinaﬁhé%||wBéﬁﬁa It

coﬁgg%g%ggrg§e%ggﬂf?%e on the inner side of the cylindrical

shell plate portion 2, it is possible to easily and
precisely draw the marking lines for cut-off of the cut-off
portions of the shell plate on the outer side of the
cylindricél shell plate portion 2 with the holes 37 serving
as the marks.

After the new split plates 3 are preliminarily
manufactured and temporarily assembled to the cylindrical
shell plate portion in the plant for confirmation, the new
split plates are conveyed to the construction site where
the replacement task is performed. Therefore, labor of the
replacement task at the site 1s reduced, so that it is
possible to shorten the construction period.

100537 The trolley beam 45 is provided over the entire
circumference in the circumferential direction of the
cylindrical shell plate portion 2, and the members such as
the cut-off portions of the shell plate and the new split
plates 3 are moved in the circumferential direction of the

cylindrical shell plate portion 2 with using this trolley
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trolley beam 45 can be provided in one part in the circumferential
direction of the cylindrical shell plate portion 2. For example, in a case
where other devices come close to the periphery of the cylindrical shell
plate portion 2 and the range in the circumferential direction in which the
crane or the like cannot be used is about two third of the entire
circumference, this range and the trolley beam 45 may be provided.
[0054] It should be noted that in the above embodiment, in a case where

Pesffiefe’is a largeTiancad RN duei o™ 88Ferd 5rbgredsditorfosibn 67 the

in %i?d@%?&ﬂﬁ%&%tﬁt980{‘0&&%0&95‘?{)'%6%?&%0@"}911%@@? are,
prefera

y provided. As the reinforcing members, for example as shown in

11 xEigcdhnkeforasremeving the suteff podions afitbe shell rplatefeamdhe
cylindrical shell plate portion 2, deformation preventing reinforcing

compembers 61 @ré respectialy attacted bverdtie lartiFd eréuriifetencebpte

the outer surfaces of the zi ell plate 1 Qn he u%&gr anddkower 30 siggs in
i L

POLheSfikifiity of theyiifdiical shelt plate -ForioR 2 by wetding "BY providing

mertD€ defarmation, preventing reinfarcing;membess 61, when-the cuitsoff

portions of the shell plate are removed from the cylindrical shell plate
staporien 2red asito formcthe i apenings 6rontheenew sphifiplatess3-afeon with
welded, deformation in cross sections of the portions of the shell plate 1
us iifghé Vieirity-of thig dyfiAdrical shelifplgecla be noted that the

trolley beam 45 can be provided in one part in the
circumferential direction of the cylindrical shell plate
portion 2. For example, in a case where other devices conme
close to the periphery of the cylindrical shell plate
portion 2 and the range in the circumferential direction in
which the crane or the like cannot be used is about two
third of the entire circumference, this range and the
trolley beam 45 may be provided.
[0054) Tt should be noted that in the above embodiment,
in a case where there is a large reduced portion due to
severe progress of corrosion of the cylindrical shell plate
portion 2 to be replaced, reinforcing members are
preferably provided.

As the reinforcing members, for example as shown in
Fig. 21, before removing the cut-off portions cof the shell
plate from the cylindrical shell plate portion 2,
deformation preventing reinforcing members 61 are
respectively attached over the entire circumference of the

outer surfaces of the shell plate 1 on the upper and lower
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portion 2 can be prevented, so that it is possible to maintain a cylindrical
shape (perfect circle). After the cylindrical shell plate portion 2 is made a
new cylindrical member, the deformation preventing reinforcing members
61 are detached from the shell plate 1. The deformation preventing
reinforcing members 61 can be for example made of shaped steel such
as H-section steel. The deformation preventing reinforcing members 61
are for example wound around the entire circumference, of the outer
e ik

51 38 ffaldes dtethB Shieldidite T ahdFixed by Wéidirg'o ePThe®
oox{SfoMatian, praveniing reinforalng piemers lmgy herpiaded on one

of the outer surfaces of the shell plate on the upper or lower side in the
orevieinity of theseylindrieak shelt plase porion 26055} Befone reriéving the

cut-off portions of the shell plate from the cylindrical shell plate portion 2,
vora iplnaligfoftrepladedlporfidn Feinforgingiempers 63 extefiding in the

vertical direction f\g an outer surface of 2the cygrédrjtcgl ﬁhell plartle portion 2

ey i§hitachied by 51 Wekihiy So 3815 be spaced form each other in the
ope%#%y egential direction. Byproyiding therepaced. portionerginforcing

members 63, even in a case where the strength is largely reduced due to
de feorresidroand the:-likes dn the cylindsicalfshélkeplaterportion 2;endoghshell

strength is kept, and the cut-off portions of the shell plate can be
pLaemovebrdmehd egiindrical Shell biafe pErtibh o $6a8 16 fofrh théate

poro fgﬁngzs %’avry 50 tg%ecxl?lggfcfé)&,mos%s %fr%]g it is possible to

maintain a cylindrical shape (perfect circle). After the
cylindrical shell plate portion 2 is made a new cylindrical
member, the deformation preventing reinforcing members 6l
are detached from the shell plate 1. The deformation
preventing reinforcing members 61 can be for example made
of shaped steel such as H-section steel. The deformation
preventing reinforcing members 61 are for example wound
around the entire circumference of the outer surfaces of
the shell plate 1 and fixed by welding or the like. The
deformation preventing reinforcing members 61 may be
provided on one of the outer surfaces of the shell plate on
the upper or lower side in the vicinity of the cylindrical
shell plate portion Z.

[GO55] Before removing the cut-off portions of the
shell plate from the cylindrical shell plate portion Z, a
plurality of replaced portion reinforcing members 63
extending in the vertical direction on an outer surface of

the cylindrical shell plate portion 2 1is attached by
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shell plate are removed from the cylindrical shell plate portion 2 so as to
form the openings 6, the replaced portion reinforcing members 63 are
removed from the cylindrical shell plate portion 2 together with the cut-off
portions of the shell plate (in a state that the replaced portion reinforcing
members are attached to the cut-off portions of the shell plate). The
replaced portion reinforcing members 63 can be for example made of the

shaped steel such as the H-section steel. The replaced. portjon reinforcing
welfdhhets 63 aré for Exatnpic Hked 1ot Hilte ﬁﬂ%ccelé% tﬁﬂaecylind rical

<1 Gl Rlate portion 20y, welding 0@93&%9@&@% replaced padion
reinforcing member 63 may be provided. Alternatively, in a case where a

poplukalityrefitheseplacedpatiien reinforcing arembers 63 4& provided, the
replaced portion reinforcing members may not be necessarily equally

st zgyagkl fig bath dtierr TRECEShIACEY porti6R Féinforeingimenibers 63k

. may be provided not only jn the up and down direction but in other

i e ik 45 e Qe dirachoR 53 Tehotld BE ete thed FEig"

is %éeg%f,er%% numera). 63 dengtesthe,faotheld. {Q056]dn the aheve can pe
embodiment, the two facing parts located in the circumferential direction

rengfthel cylindfricah shelt platéportidn 2rareé sucdessively replaced with the to
new split plates 3. However, instead, two parts other than the two facing

fogarid1BcalRENA NS chcuniférential direeiior S thecylinancalsheliprate

shé%ﬁ“%lgégeéyé removed from the cylindrical shell plate

portion 2 so as to form the openings 6, the replaced
portion reinforcing members 63 are removed from the
cylindrical shell plate portion 2 together with the cut-off
poertions of the shell plate (in a state that the re@laced
poertion reinforcing members are attached to the cut-off
portions of the shell plate). The replaced portion
reinforcing members 63 can be for example made of the
shaped steel such as the H-sectlon steel. The replaced
portion reinforcing members 63 are for example fixed to the
outer surface of the cylindrical shell plate portion 2 by
welding or the like. Only one replaced portion reinforcing
member 63 may be provided. Alternatively, in a case where
a plurality of the replaced portion reinforcing members 63
is provided, the replaced portion reinforcing members may
not be necessarily egually spaced from each other. The
replaced portion reinforcing members 63 may be provided not
only in the up and down direction but in other directions

such as the obligue directicn.
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off and removed, the new partial shell plates are attached to the openings
generated by the removal, and the removal and the attachment may be
repeated. Alternatively, three or more parts which are equally spaced
from each other in the circumferential direction of the cylindrical shell
plate portion 2 are cut off and removed, the new partial shell plates are
attached to the openings generated by the removal, and the removal and
the attachment may be repeated. Further, three qr more parts which are

not eduall}) Spaced frofPESEN olier aré CEL 8T dnidt removed the newreral
55 hattialshellplates are attaghed to the openings generated by the

removal, and the removal and the attachment may be repeated.

[ 0 Alternativelyrane partdn the: ckelinterental , directionwof the cylirdnicat t s
shell plate portion 2 is cut off and removed, the new partial shell plate is
locataetiedno tihe openimg gencrated by e remidval, aid tHerehvdval dheca L

the attachment may be repeated. As described above, in a case wher
0 PR HTE 38 Tordt Iy GYE 6 Bid s ke Er i i
neflitgsciion of the cylingdrical shell plate parion-2; the . pupber, dhe pesHoRn an
and the size of the openings are determined so as to maintain the
t hestremgtht prevegatipg rdefoimatidre dnddanage-dfrtherciimdnidal shell plate
~ portion 2 at the time of forming the openings. LOOS?] In the above
di rfibddifent, thehew splitdprae isfosimedinto g shapé bFthe’ partial Cut

oféhﬂk@%@%%%@&?dth@ new partial shell plates are attached
to the openings generated by the removal, and the removal
and the attachment may be repeated.

Alternatively, three or more parts which are equally
spaced from each other in the cifcumferential direction of
the cylindrical shell plate portion 2 are cut off and
removed, the new partial shell plates are attached toc the
openings generated by the removal, and the removal and the
attachment may be repeated. Further, three or more parts
which are not equally spaced from each other are cut off
and removed, the new partial shell plates are attached to
the openings generated by the removal, and the removal and
the attachment may be repeated,

Alternatively, one part in the circumferential
direction of the cylindrical shell plate portion 2 is cut
off and removed, the new partial shell plate is attached to
the opening generated by the removal, and the removal and
the attachment may be repeated.

As described above, in a case where the openings are
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in a case where this cylindrical shell plate portion 2 is equally split into a
plurality of sections in the circumferential direction. However, instead, the
new split plate may be formed into not the shape equally split but a V
plurality of partial shell plates having different size in the circumferential
direction. It should be noted that the partial shell plate is preferably
formed by splitting the cylindrical shell plate portion 2 into at least four

sections in the circumferential direction. [0058] In diment,
forfﬁ%éopjér}]ir?él 5is rfo?ggg %%x?ﬁl)rt%se a]1PeaQ y?atfa%ﬁggﬁggvygﬁg [l)%%te 3,
a1 then the pgxt new split-nlater3 ismattached, Howeyer.i instead, the

opening 6 may be formed so as to be spaced from the already-attached
numhew splitplate3 Larndthersthe hew splitplate 3tmay beaittathed 2[0859)

In the above embodiment, the size in the circumferential direction of the

de t6ghing 6 toheforinedtis 'setio be Tafyet i the'sizs e
g £2iIGUMIereNtial Qd'aegﬁgggf the pew split plate 319 Pesq;@@eg  However,
Iz?ﬁ%e Size O?I'Eh

_ e opening may be the substantially same as the size of
porhediew split plate, and dhe newcsplit plate hmay perattaghed. [0060] In the
above embodiment, the material and the like of the new split plate 3 are

[0 Csifilar to thel reylihdricat shiell plete porioH-2. HBReVer offier L nateridls 2

! . .
is may be used as- the new Spgtfplg%ee?),p%rr%?% lst%?lleli Sgﬁg‘ﬁ"éh%’%"ined
it BRte 3°9rlinng GF R

in a case where this cylindrical shell plate portion 2 is
equally split into a plurality of sections in the
circumferential direction. However, instead, the new split
plate may be formed into not the shape equally split but a
plurality of ?artial shell plates having different size in
the circumferential direction. It should be noted that the
partial shell plate is preferably formed by splitting the
cylindrical shell plate portion 2 into at least four
sections in the circumferential direction.

[0G58]7 In the above embodiment, the opening 6 1is
formed next to the already-attached new split plate 3, and
then the next new split plate 3 1is attached. However,
instead, the opening 6 may be formed so as to be Spacéd
from the already-attached new split plate 3, and then the
new split plate 2 may be attached.

10059] In the above embodiment, the size in the
circumferential direction of the copening 6 to be formed is
set to be larger than the size in the circumferential

direction of the new split plate 3 tc be attached. However,
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like is performed on an inner surface of the new split plate 3, so that
corrosion resistance and the like may be enhanced. [0061] In the above -
embodiment, the exits 4 are provided so that the internal components in
the tower are conveyed to the exterior. However, the exits are not
provided so that the internal components may be conveyed from the
opening 6, or the like. [0062] In the above embodiment, the present
invention js applied to a case where the shell plate of the main_distillation
ER&oivet fs Barti%lﬁg répISEed- HOW vi??tﬁ% %reséle%?%ﬁ\?e% i%rl?ﬂlé/ not ﬂnﬁ%itgl to

nethis but may be.applied storathertoyvers of yessels. Allernatively, after-e
replacing the cylindrical shell plate portion serving as one portion of the
mayshed plateseftene. tower or one vessel with using the present invention, as

a matter of course, other cylindrical shell plate ?ortions may be replaced.

0035 ELAIMS T AhfethGP SEp&RIamIiading B éhdIRJiAE 6i-a ier'dia
1ik\éesc?§l’ % e method fqr,rgplafgq?ea §y|§]:de”°§‘{ ﬁpfg plate Hﬁnéon serving as
r

one portion of the She plgteo the tower or the vessel, wherein the

oy 1eyindrical shell platepostion o-be replaced isipastially, cutoftand
removed in the circumferential direction, a new partial shell plate is
matattached toay apening Yenerated bycthevemioval ange 3, or clad

steel is used as the new split plate 3 or lining or the
like is performed on an inner surface of the new split
plate 3, so that corrosion resistance and the like may be
enthancead.

o061 In the above embodiment, the exits 4 are
provided so that the internal components in the tower are
conveyed to the exterior. However, the exits are not
provided so that the internal components may be conveyed
from the opening 6, or the like.

[0062] In the above embodiment, the present invention
is applied to a case where the shell plate of the main
distillation tower is partially replaced. However, the
present invention is not limited to this but may be applied
to other towers or vessels. Alternatively, after replacing
the cylindrical shell plate portion serving as one portion
of the shell plate of one tower or one vessel with using
the present invention, as a matter of course, other

cylindrical shell plate portions may be replaced.
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the removal and the attachment are repeated, so that the cylindrical shell
plate portion is replaced. 2. The method of partially replacing a shell plate
of a tower or a vessel according to claim 1, wherein the new partial shell
plate is obtained in a case where the cylindrical shell plate portion is
substantially equally split into a plurality of sections in the circumferential
direction. 3. The method of partially replacing a shell plate of a tower or a
vessel according to claim 1 or 2, V\{hereig two facing parts located in the
circumferential direction of the c%j/r'rﬁtﬁ]i%al shell plate portion are partially

cut off and removed, the new partial shell plates-are attached to ppenings a

generated by the removal, and the removal and the attachment are
towepeateda4vEbemethodof partiadly réplacingrd shelhplate ofy Boraitowerl

or a vessel according to any of claims 1 to 3, wherein size inthe
shegjrbuRterentiaPdiFdctionsiiHé opefing” ielaRGerthan size inlthe Shell

1 cirgurgge@tialtg}i&ecgiogrof tB% new éa%tial W,ﬂqgll g!_Late to be attached. 5.
PLEe Method of parﬁally repffacmg ashell’plate of 4 tower or a vessel

accorging to any of claims 014, whereinhefarefarmingdhe apening: @ is
deformation preventing reinforcing member is attached over the entire

partially cut off and removed in the circumferential
direction,

a new partial shell plate is attached to an opening
generated by the removal, and

the removal and the attachment are repeated, so that
the cylindrical shell plate portion is replaced.

2. The method of partially replacing a shell plate of
a tower or a vessel according to claim 1, wherein

the new partial shell plate is obtained in a case
where the cylindrical shell plate portion is substantially
equally split into a plurality of sections in the
circumferential direction.

3. The method of partially replacing a shell plate of
a tower or a vessel according to claim 1 or 2, wherein

two facing parts located in the circumferential
direction of the cyvlindrical shell plate portion are
partially cut cff and removed,

the new partial shell plates are attached to openings
generated by the removal, and

the removal and the attachment are repeated.

4. The method of partially replacing a shell plate of
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circumference of the shell plate in the vicinity of the cylindrical shell plate
portion. 6. The method of partially replacing a shell plate of a tower or a
vessel according to any of claims 1 to 5, wherein before forming the
opening, a replaced portion reinforcing member is attached to the
cylindrical shell plate portion. 7. The method of partially replacing a shell
plate of atower or a vessel according to any of claims 1 to 6, wherein a

hole is formed to pass through from the inner si to the outer side,of the
a T§fiRdrica s‘?leﬁ%?%t%%oarﬁgr% leﬂ%l%%e%ﬁg %c%seac?n%w?o (tifeet%?melsn’e a

wheGLt-off position for forming the opening. 8. The method of partially
replacing a shell plate of a tower or a vessel according to any of claims 1
to 7, 872wherein rafter the mefepartiat shelbiplatestarermardufabired andng
temporarily assembled to a new cylindrical shell plate portion in a plant

is fopEGRTTmation, the’Rew'bartidl shill patss areicohveyed 6 SR Witere™®
oo LSRRI 5 EAErDSc 8 e metod of sty epic
whergin aiolley heam issprovided-alorRg the-ciseuimigerentiale 11 plate of

a tower or a vessel according to any of claims 1 to 4,
wherein

before forming the opening, a deformation preventing
reinforcing member is attached over the entire
circumference of the shell plate in the vicinity of the
cylindrical shell plate portion.

6. The method of partially replacing a shell platé of
a tower or a vessel according to any of claims 1 to 5,
wherein

before forming the opening, a replaced portiocn
reinforcing member is attached to the cylindrical shell
plate porticn.

7. The method of partially replacing a shell plate of
a tower or a vessel according to any of claims 1 to 6,
wherein

a hole is formed to pass through from the inner side
to the outer side of the cylindrical shell plate portion,
the hole serving as a mark to determine a cut-off position
for forming the opening.

8. The method of partially replacing a shell plate of

a tower or a vessel according to any of claims 1 to 7,
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direction of the cylindrical shell plate portion, and a member such as the
. new partial shell plate is moved in the circumferential direction of the
cylindrical shell plate portion with using the trolley beam. 38

wherein

after the new partial shell plates are manufactured
and temporarily assembled to a new cylindrical shell plate
portion in a plant for confirmation, the new partial shell
plates are conveyed to a site where a replacement task is
performed.

9 The method of partially replacing a shell plate of
a tower or a vessel according te any of claims 1 to 8,
wherein

a trolley beam is provided along the circumferential
direction of the cylindrical shell plate peortion, and

a member such as the new partial shell plate is moved
in the circumferential direction of ﬁhe cylindrical shell

plate portion with using the trolley beam.
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